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PROLOGUE


I’m 15 metres underground in cellars that were dug in the fourteenth century. This far below ground it’s freezing cold. The air is sweet with fermentation, woody with the aromas of old oak barrels and, thanks to a quirk in the old ventilation system that has a pipe next to a log-fired kiln, it also smells smoky. The walls around me are bright white, the wet floor is a deep red, and blue hose pipes connect to banks of cylindrical silver tanks. In the next cellar, men in overalls and thick sweaters lift wooden barrels to fill them with beer, their heavy exhalations hanging in the still, cold air. There must be a hundred or more of these barrels, all painted red around the rim with the word “Schlenkerla” branded onto them.


These cellars are dug deep into Stephensburg, a hill in the Franconian city of Bamberg, a few hours north of Munich. They’ve been used to store beer at a naturally low temperature for hundreds of years. Matthias Trum, the sixth-generation owner of Brauerei Heller, better known as Schlenkerla, opens a tap on the side of a 5,000-litre tank and pours me a glass of beer.


It’s deep brown and cloudy, and a thick cream-coloured foam rises from it. It’s smooth, robust, caramelized like charred dark fruits, and it’s really, really smoky. Smoky like glowing wood embers, like your jacket the morning after a bonfire, like sausages on a barbecue, like your beer has been set on fire. Not many beers taste like this.


After climbing a long and steep rock staircase, Matthias shows me why the beer is so smoky: they make their own malted barley and it’s heated directly by burning beechwood fires, with the malt sucking up the smoke. Hundreds of years ago, most malt was made this way, meaning most beer was smoky. Today malt is kilned with indirect heat and without fire and smoke. Schlenkerla maintains the traditional, old process.


Later I walk back down the hill on a snowy January afternoon to the brewery’s tavern in the middle of the town. With its black-and-white medieval front and dark-green window shutters, this has been a tavern since 1405, and by 1485 a barrel-making cooper lived there, meaning brewing probably also took place. The beer was brewed in the tavern and then transported in barrels up to the cellars in the hill where it was fermented and stored in the cold, sometimes for several months, before being taken back to the tavern to be drunk. In this part of Germany, long, cold storing was the normal way of making the everyday beers – and they made what we’d now call “lager” beers.


The German word for “to store” is lagern – and these beers were “lagered”. It’s believed the process of putting beer in cold cellars underground started somewhere around what’s now Franconia or towards the border of Bavaria and Bohemia to the east. Cold lagered beer was born in a cellar in this specific part of the world, where the cold temperature is just as important as the lagering – the natural refrigeration left a better-tasting and more consistent beer than one stored in ever-changing ambient conditions. The only place that was reliably cold year-round were underground cellars.


Schlenkerla has been using cellars dug into the hillsides for centuries, and their process of brewing in the tavern and then taking the beer up the hill continued in more or less the same way (certainly from after the 1670s, anyway) until the 1930s, when the brewhouse was moved to above the cellars, making the tavern just the place for eating and drinking.


Today the tavern feels like a place where time has stopped: it’s paused a few centuries ago, somewhere after midday and before midnight (it’s impossible to tell when you’re in here). It’s handsomely cathedral-like, cloistered with dark wood and white walls; the grey stone floors have been worn shiny; beechwood burns in the fireplaces; the bar has a copper surface with two wooden barrels on it, both tilted, and one has a burnished gold tap in its round belly. Those barrels had been filled in the brewery cellars and brought down here to be drunk.


I get a half-litre of their Rauchbier Märzen. Rauchbier means “smoke beer”, while Märzen has its origins as a beer brewed in March and then stored in cold cellars, emerging in September or October, transformed by its time underground. It’s very dark-brown-maroon in the glass, almost opaque. The smoke is intense: evocative and ethereal as an aroma, but challenging, unusual and unexpected in a beer. It’s full-bodied and smooth, not light and fizzy. It’s cool, not cold. It’s malty like toasted bread, fruity like roasted plums. It’s more filling than refreshing and it’s satiating in a savoury, wood-smoked, umami kind of way, which makes it more like a foodstuff than a quenching beer.


Say the word “beer” to most people and they picture a glass of sparkling, golden yellow liquid with a bright white foam on top. That’s your quintessential glass of modern lager, a drink that’s refreshingly simple, clean, balanced and usually served cold and fizzy. But this dark, smooth, nourishing Rauchbier is also a lager, and 500 years ago this is what all lagers might have been like.


This book is a search for the answers to several questions: what are the earliest origins of lager? Why and how did it go from smoky and dark to crisp and yellow? Why and how was pale lager able to become a drink that’s brewed and drunk everywhere in the world? Bamberg is an epicentre of lager, a city of old traditions and also modern brewing, and a place where we can see the trajectory of lager’s history in tight focus. It’s the perfect starting point for me to learn the story of this great drink.


By the end of my second glass of Schlenkerla’s Rauchbier the smoke seems to have spread from my glass and into the air around me. My senses have been filled with the wonderful aromas of wood smoke, and I’m wrapped in a cosy blanket of the tavern’s wood-fired warmth. I’ve gone from being challenged by the taste to craving more, but there are other beers I want to drink in Bamberg, a city with nine breweries.


I walk from the centre of the old part of Bamberg and head east. I love this town. It has cobbled old streets in a medieval layout, there’s a market square, the buildings have black-and-white facades and orange roofs, there’s a large cathedral and old monastery (where Bamberg’s first brewery was located as early as 1015 – it now houses the Franconian Brewery Museum). Seven hills lead in and out (it’s a Franconian Rome), two rivers converge, and above one of them sits the most picturesque sight in the city: the old town hall, a chocolate-box building hanging off a bridge and over the river.


Bamberg is surrounded by natural advantages for brewing. Barley grows all around this part of Germany, and today there are two major maltings in the town, taking that local barley and transforming it into different malts (two breweries – Schlenkerla and Spezial – also make their own). Hop fields are to the south, and bales of hops from the harvest used to be distributed regionally from Bamberg. If it’s not a field of barley or hops then it’s probably a forest, providing wood for brewing vessels, barrels and the fuel to run the brewhouses. In those seven hills, cellars were dug. There’s good, clean brewing water in Bamberg, while the rivers provided a distribution network. And nearby lakes froze in winter, giving ice to further cool the cellars.


Mahrs Bräu is my next stop. Since 1895 it’s been in the Michel family, and it’s been a brewery since 1670 where, like Schlenkerla, they had cellars dug into Stephensberg. The brewery and tavern are next to each other, and I can smell the brew as I push through a heavy door into a traditional taproom with dark wooden floors, wood-panelled walls with stags’ heads on them, and a wood fire.


There are three wooden barrels behind the bar. I take a beer called aU, a name shortened colloquially from “Ungespundet”.1


A chunky glass of a hazy amber lager with smooth white foam is placed in front of me. The man on the table next to me is served an aU at the same time. He lifts up his glass, looks at it intently, lovingly, admiring the glowing colour. He smiles, takes one gulp, then a second, sinking a third of his beer before smacking his lips and letting out a deeply satisfied and seemingly involuntary sigh of pleasure. My reaction is exactly the same.


This is another beer that’s not much like the lagers the world is familiar with. It’s robust in both malt and hop, toasty, a little sweet, smooth, medium-bodied and bitter. If the smoky Schlenkerla Rauchbier Märzen tastes something like lager 500 years ago, this amber aU represents the second evolution – the revolution of lager – from the middle of the 1800s, as lager started to get lighter in colour and lost its smokiness. It’s a wonderful beer, and it’s easy to see how drinkers might have moved from the heavier and more filling smoky dark lagers to this leaner and cleaner one.


Lagers then transformed again, and by the end of the nineteenth century were even lighter and brighter, influenced by the Pilsner beers of Pilsen in nearby Bohemia, now the Czech Republic. Mahrs brew a Pils, so to drink through lager’s chronological history, I order one of them.


It’s a brilliant golden colour with a thick cloud-like white foam. It’s elegantly fruity and floral with aromatic German hops. It’s gentle in carbonation, then dry and bitter. Anyone in the world could pick up this golden lager and understand it, even if it has a fuller flavour and aroma than most Pilsners.


This kind of simple, refreshing pale beer is what lager is to most people, and there’s an assumption that lager has always been this way, but those cold, fizzy, yellow beers are a modern taste. Even in the middle and later decades of the nineteenth century lager remained relatively dark and sweet; when lager was first brewed domestically in North America it would’ve been dark and sweet; when it was first brewed in Britain or Brazil or Japan it was dark and sweet. Those bright, light, golden brews were arguably pioneered not in its birthplaces of Bavaria or Bohemia but in cities like St Louis or Milwaukee or even Mexico City or Tokyo or Amsterdam: as it travelled, and time passed, beer changed.


For much of beer’s 10,000-year history it was seen as a kind of sustenance, an additional liquid supplement to a limited diet, and drunk more for nutritious value than to get you drunk (there was schnapps or cheap spirits for that). As food got lighter and more varied, and as people could afford a more diverse diet, we came to drink more for the pleasure of the liquid itself, and came to value something lighter. It’s like bread: the dense, dark loaves of the eighteenth century were heavy with calories, but when we could get those calories from elsewhere the bread got lighter. Heavy, darker beers transformed into golden, refreshing ones around the turn of the twentieth century.


Before lager was widely drunk, beer around the world was predominantly British-influenced ale, which was typically strong in flavour and alcohol content. As lager became popular, it changed what “beer” was to most drinkers. This leads us to defining what lager is.


LAGER VERSUS ALE


All beer is beer, whether it’s pale ale or stout or Pilsner or wheat beer or whatever else. Beer is the top of the family tree, which can be split into three, with many different beer styles branching out from each.


Lager is a whole family of styles, including Pilsner, pale Helles, dark Dunkel, smoky Rauchbier, dry Asian lagers. American lager is its own style (think Budweiser), as is the hoppy New Zealand Pilsner or the amber-coloured lagers of Mexico. There are dozens of types of lager, and what specifically makes them a lager is the particular species of yeast used to brew it. That yeast is known as saccharomyces pastorianus (or saccharomyces carlsbergenis, which is named after Carlsberg brewery, while pastorianus is named after Louis Pasteur – we’ll see why later). There are numerous strains of S. pastorianus, and in simple terms the yeast prefers to work in cold conditions and was once notable for being “bottom-fermenting” or “lower fermenting”, which makes more sense when we look at “top-fermenting” ale yeasts.


Ale is another family, and within that family tree are stouts (like Guinness). There are white ales, golden ales, IPAs, red ales, brown ales, wheat beers, most Belgian beers. Like lager, it’s a particular species of yeast, known as saccharomyces cerevisiae,2 which makes it an ale. There are many strains of S. cerevisiae, and the yeast prefers to work in ambient and warmer conditions and would rise as thick foam to the top of the fermentation vessel, giving it the classification of “top-fermenting”. Lager yeast wasn’t visibly active on the top of the vessel, hence being called “lower fermenting.”


The third family is more complicated, but we’ll call it “sour” or “wild”, because it includes beers that are often intentionally sour. These will be made with wild yeasts (a primary one is known as brettanomyces) and bacteria (the same kind of bacteria that makes yogurt tangy), often in a “mixed fermentation”: a variety of different yeasts in the same beer. If lager is bottom-fermenting and ale is top-fermenting then “wild” goes in all sorts of different directions, and has a kind of hard-to-control and -understand lawlessness.


Once upon a time all beer was “mixed fermentation”, meaning it was made with numerous strains of yeast and possibly bacteria. It was typically drunk young – a week or two after brewing – before sourness or unwanted funky flavours came through. It was only late in the nineteenth century that technology and science allowed for “pure” fermentation with a single strain of healthy yeast, giving a more useful distinction of lager and ale. For the purpose of this book we can mostly forget about wild beer.


At its simplest, three things define a lager: a specific kind of brewing yeast, cold temperatures and being long-stored or long-“lagered”.


Early Bavarian beers were brewed in similar ways to British ales: brewers mixed malt and water in a wooden vessel, drawing sweetness, colour and flavour from the grain, before moving the sweet “wort” into a copper pan and boiling it with bitter and aromatic hops. Then the bitter-sweet liquid moved into large, open-topped wooden tuns to ferment. This is where lager differed from ale because it fermented underground in the cold for a week or two (ale fermented quicker in warmer temperatures) and then it was transferred even deeper underground where it was even colder (0–4°C/32–39°F). It was there stored in large enclosed wooden lagering barrels, sometimes big enough to hold up to 5,000 litres in each. They were then cold-lagered and sometimes left for three to ten months. When the beer was ready it was poured into smaller wooden barrels to go to the tavern.


Long-storage wasn’t unique to Bavaria, and British brewers had huge wooden vats (bigger-than-your-house-huge, capable of holding millions of pints in each) in which they left their ale for many months before transferring it to smaller wooden barrels to serve from. Storing beer was important to allow the flavours to mature, softening the rough edges of its rudimental production. The important difference between the old British ales and the Bavarian lagers is that the Bavarians deliberately tried to keep their beer cold in the underground cellars.


Before beer production became commercial, most cellars were just underneath houses but, as brewing increased in scale, the cellars came to be built in hillsides or beneath large areas of open land. The natural temperature of these cellars or caves was 8°C (46°F), ideal for the special kind of yeast that had evolved in the region.


Yeast is temperamental when it comes to temperature, with ale yeast pre-ferring warmer conditions than the cold-loving lager yeasts. Historically, there was a mixed culture of yeast and bacteria in all beers and so when brewers started digging cellars, a Darwinian survival of the fittest took over: the yeast that liked being cold thrived, while the warm-loving yeasts and bacteria went into hibernation. (This is especially important in relation to the bacteria, as at low temperatures it was less likely to turn a beer sour – just as food stays fresher in a refrigerator compared to when it’s left out in the kitchen.) Nature was then nurtured by the brewers, who deliberately selected yeast from good barrels of beer to be re-used. Over time, the warm-loving yeasts were domesticated out of the beers of Bavaria.


The combination of special cold-loving, bottom-fermenting yeast and cold cellars became the standard way of fermenting beer in Bavaria – but only in and around Bavaria until well into the nineteenth century, with the rest of the beer-brewing countries making ale styles in ambient temperatures. Then lager production (at this time it was still mostly dark and sweet, but no longer smoky) moved through central Europe, where new kinds of lagers were made, like the particularly popular pale and bitter Pilsners. It’s from there that lager brewing and drinking began to dramatically increase. It was made in northern Europe, the US, South American, southeast Asia and Australia, and everywhere it went it came to replace old-style ales. By the end of the twentieth century something like 90 per cent of all beer was lager. Today lager is the world’s most global drink, brewed in virtually every country, and that simultaneously makes it the most local drink, with everywhere having its own lager.


THE WORLD’S LOCAL DRINK


We can effectively split lager’s lifespan into three distinct phases. Pre-industrialization (for lager that means before the 1830s), which was a few hundred years of localized, empirical and idiosyncratic production, often led by monks and kings, where the practice of storing it gave birth to cold-lagered beers. Then from the early 1830s to the late 1880s were six decades of industrial, technical and scientific developments led by private brewers who became incredibly wealthy industrialists, building palaces and empires of liquid gold, who set the direction for the future of consistent, quality-led, large-scale global lager brewing, which would progress into the twentieth century. The third phase came from the 1950s onwards. The world had changed, it had modernized, and beer’s development was now shaped more by what was happening in the home than the brewhouse, with suburbanization, supermarkets, car ownership, fridge-freezers, televisions and mass-marketing all changing consumer habits. Then as beer became global, the industry became marked by mergers, takeovers and consolidation, and the beer itself became increasingly less diverse, leaving the simple pale lagers that we are all familiar with.


Today’s lagers are not like they were 500 years ago. The need for efficiency, volume and speed has turned a process that took seven months into one of as little as seven days. It’s made dark beers light, flat beers fizzy, sweet beers dry, cloudy beers clear, and those developments allowed lager to become the most loved of drinks, and yet also one of the most misunderstood.


This is the story of how a beer brewed in a cold cellar somewhere in Bavaria became the world’s favourite drink.





 


1 It’s pronounced as if to say “I’d like a U” (that’s not “ay you”, it’s “ah oooh”). This is made more understandable when you see that the beer’s full name is sometimes written as Mahrs Bräu Kellerbier Ungespundet-Lager Hefetrüb. The Ungespundet part of the name means “unbunged” and comes from the time when wooden barrels would’ve been filled in the cold cellar and bunged shut to allow carbonation to build in the barrel; an unbunged beer would have had a gentler carbonation. aU is a classic kind of Kellerbier, or cellar beer, which is popular in this region and originated as a beer drawn directly from the cellars, where it was fresh and usually a little cloudy with yeast.


2 This is a family of many different yeast strains. Some can be used to make beer; others make bread, wine, sake and to produce industrial ethanol, which might be used in all sorts of things, ranging from hand sanitizer to rocket fuel. Saccharomyces translates as “sugar fungus”, with the name relating to yeast that consumes sugars and turns them into alcohol.
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THE BIRTH OF LAGER


THE PRINCE OF BEER


“Emma, wake up!” I yell, running into the bedroom too early on a Saturday morning. “Emma, I’ve found someone I have to speak to about the history of lager!” – and I start listing all the things I’ve just pieced together about this man’s incredible family history.


He’s from the House of Wittelsbach, who have been making beer for over seven hundred years. His ancestor signed a law decreeing that Bavarian beer could only be made with barley, hops and water. Another ancestor banned brewing in the summer. The family opened what became the most famous pub in the world. The wedding of this man’s great-great-grandfather started Oktoberfest. His family had the monopoly of wheat beer brewing in Bavaria for over two hundred years. One of their family homes had a big deer park next to it, which has since become the biggest beer garden in the world. One great-uncle, King Ludwig II, who almost bankrupted Bavaria by building castles like Neuschwanstein, the same castles that would later inspire Walt Disney, also granted university status to what is now the world’s foremost brewing school, housed in the world’s oldest brewery. In the late 1800s that same castle-loving great-uncle brought lederhosen – the world’s greatest beer-drinking pants – back into fashion. And this man I want to meet brews beer in a castle. An actual castle.


By the time I’ve finished jumping around excitedly Emma has sort of woken up.


“Lederhosen? What?” she says, not having following much of what I’ve just said. “Who’s he?”


“Well, that’s the problem. He’s the Prince of Bavaria.”


****


Did he just say what I think he said?


I’m sitting outside a thirteenth-century castle, sweating in the summer’s heatwave. There’s a dried-up moat beneath my feet, and above me the hot July sun is barely shaded by the huge old chestnut trees. I’m drinking my third glass of dark lager, there’s medieval music ringing in my ears because a loud parade has just gone past on its way to a jousting tournament,3 I’m talking to a prince and I’m generally feeling a bit overwhelmed, so it takes a moment to process what I’ve just heard.


Several months earlier, after my royal realisation, I’d sent a speculative and hopeful email to König Ludwig Schloßbrauerei in Kaltenberg and requested a meeting with Prince Luitpold of Bavaria. He personally emailed me back with a suggested meeting date. And now I’m here and I’ve been talking to the white-haired and energetic Prince Luitpold for an hour, and we’ve had some beers, and I’m pretty certain he’s just told me that he has a copy of the original Bavarian beer purity law in his office.


It’s called the Reinheitsgebot – Rhine-heights-ga-Boat, or something like that – and learning more about it is one of the main reasons that I’m here. It was a “purity law” that said beer in Bavaria could only be brewed with barley, hops and water. Germany and great beer are synonymous, and it is this purity law that’s arguably responsible for that reputation. It also, along with a later rule that prohibited brewing in the summer, had the knock-on impact of making lager the beer of Bavaria: lager, or bottom-fermented beer, would be theirs alone for over three hundred years before every other nation in the world would start to produce their own versions of this Bavarian drink. The Reinheitsgebot is one of the most important documents in the history of brewing. And he has a copy upstairs?


“Can I see it?” I blurt out excitedly.


The Prince leads me through the courtyard of Kaltenberg Castle. Right now there are people dressed in full suits of armour with maidens swooning around them, which makes this moment even more surreal. The Prince lives in this castle and he’s brewed beer here since the 1970s (though I don’t think the maidens are perpetually swooning around).


We walk up an iron staircase, down a long white corridor with a stone floor, towards a dark, heavy, ornate door, which creaks open in exactly the way you’d expect a very old castle door to creak.


I spin inside the Prince’s office, which looks like the kind of turret where the Princess sleeps, only it’s lined with bookcases and beer memorabilia. It is a uniquely beer-specific fairy tale. This is unreal, I think to myself exactly as I realize I wasn’t supposed to actually go inside his office, and that he’s ushering me down another stone-floored corridor and into a room with a large wooden table, not quite the kind where the King sits at one end and the Queen at the other and they eat grandiose banquets, but similar, just with more beer stuff and brewing awards. Prince Luitpold places a heavy, thick, wide, worn-edged grey-bound book on the table.


This is not what I was expecting to see.


He opens to the first page, a black-and-white line illustration of two men in full armour holding a coat of arms. These are Prince Luitpold’s ancestors: Duke Wilhem IV, who signed the law, and Duke Louis X, his brother and co-regent. Red script at the top of the page announces that this is the Land Ordinance of Upper and Lower Bavaria from 1516.


He turns through the pages and pages of script. I thought this was just a single-page beer law, so I’m confused about why it’s such a big book. I explain that the image I have of the Reinheitsgebot is a large scroll-like manuscript with a long title, a big wax seal, the royal signature at the bottom and a few stains that look like someone has rested their beer mug on it.


“That was created by marketing!” says the Prince, with an I’ve-heard-that-one-before kind of laugh.


“When parts of Bavaria merged in the early 1500s”, he explains, “they had to make a new law book, which was printed and handed out to all the courts.” He turns to a random page: “This rule is about the accounting of the church.” He turns more pages, scanning the script: “This is how to prepare rabbits and small animals . . . how to colour your clothes, to dye them . . . making saddles . . .” The beer law was just one small law in a big book full of all kinds of different laws or activities important at the time of creating the new region of Bavaria. It wasn’t even called the Reinheitsgebot until 1919, and it wasn’t until several decades after that that it became a marketable tradition.


“Here it is,” says the Prince, opening out a double page of handsomely hand-inked text. “It says ‘How beer shall be served and brewed in summer and winter in the countryside.’ That’s the title of this law.


“It starts about the price of beer. This is mostly what the law is about. From St Michael’s Day to St George’s Day one maß [a little over a modern litre] or one kopf [a bowl-shaped container a little smaller than one maß], is not to exceed one Pfennig. And then in summer it shouldn’t be more than two Pfennig.” His finger moves down a paragraph. “Look here: gersten, hopffen und wasser . . .”


That’s barley, hops and water, and it says that in Bavaria, beer can only be brewed with those three ingredients. It’s a very simple law that sought to make beer a better, safer and more reliable drink in terms of ingredients and price, and it’s probably the most important document in the history of German brewing: no mandate of beer is as well known as this around the world.


But the Reinheitsgebot wasn’t a magical moment that somehow created lager. It didn’t give a recipe; it didn’t give any other regulations about how the beer should be made or served or anything else; it didn’t even include yeast, an essential ingredient in beer. What it did do was define beer at a time when it had no real definition. It also ensured that brewers utilized the processes and conditions that best suited the development of lager.


Lagered beers – beers stored in cool cellars for an extended time – were brewed at least two hundred years before the Reinheitsgebot was signed, and made somewhere between the western edge of Bohemia and Nuremberg in what’s now Franconia, north Bavaria. So the purity law didn’t lead to the first lager being brewed, it didn’t create a revolution of brewing and it didn’t have an impact outside of Bavaria – it wouldn’t have an impact outside of Bavaria until the middle of the nineteenth century. But it did make lagered beers the beers of that region.


Before we get to the hows and whys of that, let’s look at what beer was like before the 1500s.


BEER BEFORE LAGER


Beer links all the way back to the beginning of civilization, around 10,000 years ago, and it shares a parallel history with farming. Among the earliest crops planted were grains. If you had grain and water you could turn it into three important foodstuffs based on how much water you mixed with the crushed grain: a small amount of water made a dough for bread or a kind of biscuit; a little more water gave a porridge-like consistency; even more water and you got a liquid, and in that liquid were lots of sugars that airborne yeast would ferment into alcohol. This beer was not golden, clear and fizzy, nor was it served cold: it would likely have been chunky like a barley soup and probably not very alcoholic, as it would’ve been drunk fresh before any sourness developed.


I’m not going to go into much more of the really old history, or even the stories of the Mesopotamians or Egyptians (the first great brewing cultures), because so much stuff happened in those ancient years and much of it is unknown or irrelevant to lager, so instead we can jump to around the twelfth century.


In Europe in the early Middle Ages, beer was brewed almost exclusively in the home and by women. Some larger estates, like monasteries, royal residences and the homes of noblemen, had breweries that produced beer for their household and staff, though the wealthy were just as likely to be drinking wine. It’s the monasteries we’re most interested in to begin with.


Monks were the first to establish proper processes and principles for brewing, and monasteries were the only places where brewing took place on any kind of commercial scale, with the monks brewing for themselves, their guests and for pilgrims. Monastic brewing is how several of Bavaria’s most famous breweries began – Weihenstephan in Freising, Augustiner and Paulaner in Munich –and the name Munich is a derivation from “near the monks”, showing their importance to the development of the city.


In Beeronomics, Johan Swinnen suggests the monasteries were “glorified frat houses”: all the guys together, drinking several litres of beer a day. That beer gave additional nutrition and flavour to the monks’ diets, it tasted good (certainly better than water) and it had spiritual and medicinal roles. You might not think about heading to a monastery today to get a beer (a few Belgian monasteries aside), but hundreds of years ago, it was the place to go.


It was European monks who really systematized the brewing process, through, for example, labour separation, with malting being done by a professional, and the job of the brewer often combining with the craft of the cooper, which made sense when the brewing vessels, the fermentation vessels and the barrels for storing and serving the beer were all made of wood.


In the thirteenth century, copper began to become an important brewing material for boiling the liquid (and remained so until overtaken by stainless steel in the twentieth century). Copper is malleable, can be seamlessly formed (meaning no leaks) into large pans and conducts heat well. Some early copper pans were large enough initially to brew around 1,000 litres at a time. By the 1500s this capacity had quadrupled (in 1540 one copper in Hamburg held 8,750 litres), and in the mid-1800s a single copper was capable of making over 25,000 litres at a time.


The set-up of a monastic brewery from the 1400s is shown in numerous works of art. A robed brewing monk stirs a large copper cauldron filled with bubbling liquid that sits on a brick hearth and is lit directly by a wood fire. Next to him are wooden vessels shaped like buckets, in which the grain and water have probably been steeped, somewhere nearby (though not always shown) are open wooden barrels for fermenting the beer, and there are closed barrels for storing or serving it. It was a simple process, and since then little has fundamentally changed.


From around the year 1300, as towns grew and the monasteries couldn’t produce enough beer, private breweries were founded. Leuven and Antwerp were primary brewing cities in Belgium; Gouda, in the Netherlands, had 350 breweries in 1480; Hamburg and Bremen were large brewing cities and also exported a large amount of beer. Hamburg in particular was the beer city of the fourteenth century and almost half of all “master artisans” registered in the city were brewers. Brewers’ guilds had formed, too. Munich had one by 1280, as did other cities, and this is a clear sign of how brewing was beginning to professionalize and become profitable as a secular occupation.


Beer then would’ve varied enormously, but several basic types existed, with much regional variation: brown or red beer was made with roasted barley malt and would likely have been sweet, tart, and smoky from the malt, which was made over wood fire; white beer was typically made with air-dried barley malt, so was pale and not smoky, as well as lighter in colour, sweet, and somewhere between tart and acidic; and wheat beers would have been brewed mostly with wheat, probably making them quite thick and sweet and also tart.


Beer didn’t always contain hops, and other herbs and spices were often used in their place, especially (around the Middle Ages, anyway) in the wheat beers of Northern Europe. An important transition in brewing would be marked by the exclusive use of hops, which is what happened between the thirteenth and seventeenth centuries. This was a defining moment in beer’s history, one comparable to the introduction of formal brewing processes in the monasteries, and thanks to the anti-bacterial qualities in hops, beer could last for longer without souring.


Between the fifteenth and seventeenth centuries, beer began to have a larger and more central role in the daily diet, with everyone from “monks and nuns to small children to building labourers” drinking beer, as Richard Unger puts it in Swinnen’s The Economics of Beer. Alcohol in general was used by the working classes as pleasing relief after tiring work, while the spread of taverns and inns led to socializing with food and drink as one of the few leisure activities. Beer was considered a foodstuff, and in North Germany in the mid-fourteenth century it was promoted with the slogan, “A Beer Equals Half a Meal.”


People also drank to get drunk: “The sixteenth century is considered by all sources to be the greatest period of drunkenness in German history,” says Gregory Austin in Alcohol in Western Society from Antiquity to 1800. In Hamburg, a city with 520 professional brewers in 1500, the average annual consumption of beer was 320 litres; by 1615 this had more than doubled to 700.


It is “no exaggeration to say that alcohol was the anaesthetic of the pre- industrial workplace,” writes Austin. “Indeed, far from undermining productivity, it may even have boosted output by inuring the work force against fatigue of working from sun-up to sundown in conditions of unspeakable misery.” Work was in fields, all year round; it was strenuous, with long numbing hours, and in the home there was rarely any heating apart from the hearth. Beer and other alcohol made the hardships of life a bit more bearable.


Brewing was still a rudimentary endeavour, more about following passed-along processes than understanding exactly what was happening: the methods of production were much the same in 1650 as in 1450; there was just an increase in scale. Brewing was practical but not yet scientific, but enough was known about it to give us some clues about production, specifically in relation to how lager and lagering developed, and the awareness of specific yeast types.


The brewing ordinances of Nuremberg of 1303–25 indicate that a dark, hopped, bottom-fermented beer was brewed in Franconia at the beginning of the fourteenth century, and that bottom fermentation had probably been known in Bavaria since the beginning of the fifteenth century, possibly brought there from Cheb on the Franconia–Bohemia border. It’s believed that bottom-fermentation spread down through Bavaria, and by the fifteenth century it was becoming a more standard way of brewing.


In 1420, Munich declared that all beer must be well fermented by top- fermentation and not sold for seven days, which tells us two things: they distinguished between top- and bottom-fermentation, and they sold top-fermented beer young, but not too young. That same year, a brewer got permission to use bottom-fermenting yeast and that gives us one of the earliest known mentions of bottom-fermenting yeast.


In Hamburg in 1483 there was a regulation that said beer had to leave the brewer’s cellar within eight days of being put into barrels (reduced to three days in summer): this was to ensure a proper fermentation, but also that it be drunk before it went sour. Again, we learn two things: they understood that warm weather made the beer go sour quicker and, because of the short timings, we can assume they were brewing top-fermented beers at ambient temperatures.


The city of Nabburg, east of Nuremberg, gives us another early mention of lager yeast, as Corran notes in A History of Brewing: “One brews the warm or top fermentation; but first in 1474 one attempted to brew by the cold bottom fermentation and to preserve part of the brew for the summer.” This yet again tells us two things: they know that bottom fermentation and cold work together, and they knew to store the beer. This is one of the first references to mention the yeast, the cold temperature and maturation, the three key processes in lager brewing.


All of this leads to one big question: why did they need a purity law at all?


BARLEY, HOPS, WATER . . . AND OX BLADDER?


The Reinheitsgebot wasn’t the first German beer purity law.


In 1156, a decree was passed in Augsburg by Emperor Frederick Barbarossa (who’s not one of Prince Luitpold’s ancestors) declaring that “a brewer who makes bad beer or pours an unjust measure shall be punished: his beer shall be destroyed or distributed at no charge to the poor.” In 1293, the city of Nuremberg instituted a purity law, with several other cities adding them in the fourteenth century.


In 1363, Munich City Council began to supervise and regulate brewing throughout the city, partly to make sure beer was produced within the city and so could be taxed, but also to ensure it was healthy. In 1447, the “Munich purity law” ordered that brewers may use only barley, hops and water for their beers – this has become one of the world’s longest-running food laws. In 1469, a Regensburg ruling said only barley malt, water and hops for beer.


In 1487, the ruler of Bavaria-Munich,4 Duke Albrecht IV, made brewers in his duchy swear on a public oath to the Munich purity law of 1447; this was the first major impact that the House of Wittelsbach had had on beer quality. At that time the price was also fixed, and a team of beer inspectors had the role of inspecting inns or taverns to ensure they were complying. Altogether this ruling brought control of brewing under the city’s authorities.


****


In 1493, Duke George of Bavaria-Landshut instituted a Biersatzordnung, or “beer regulation”, to his duchy, and included malt in it, which therefore permitted the use of wheat (malt is the product of the malting process and it’s commonly done to barley and wheat). His fourteen-page law was much more detailed than the 1447 or the 1516 laws, and it covered beer, wine and mead, and looked to control the ingredients, the quality, the price and the taxes, and even included details like how to fill a barrel with beer. The law excluded yeast from the ingredient list but it didn’t leave it out completely, explaining how brewers could sell their yeast, known as “germ”, and there was a distinction made between beer yeast and wine yeast. The punishment for not following any of these rules was “pain of chastisement of body and goods”.


In 1503, Duke George died with no heir, which triggered the Landshut War of Succession. This ended in 1505, with the result that Duke Albrecht IV of Bavaria-Munich was able to reunite the divided Bavaria (minus a few southern districts and a new duchy of Palatinate-Neuburg), making one new duchy with Munich as its capital.


When Duke Albrecht IV died in 1508, his fifteen-year-old son Wilhelm IV ascended the throne of the newly-reformed Bavaria, and over the next years would work on a new law book. It’s this book, signed and distributed in 1516, which had the famous beer purity law inside of it. Wilhelm IV is thought to have compared his father’s Munich purity law to the more extensive Landshut one and had to pick one of them: he went with his father’s simpler one, and this became the new Bavarian law.


The important words in the Reinheitsgebot regarding the ingredients are these: “We wish to emphasize that in future in all cities, markets and in the country, the only ingredients used for the brewing of beer must be barley, hops and water.”


That one small line in a large law book written 500 years ago came to have a big impact on brewing and what we drink today, both in Germany and around the world. It’s the “barley, hops and water” part that is the famous element, though as we’ve seen the law also concerns itself with the price of beer and how it changes with the brewing seasons. It also gives the punishment for any law-breaking, whether by brewer or tavern owner: “Anyone who knowingly violates this decree shall be punished by the court by having each of these beer barrels removed from his possession.”


The law only applied in Bavaria, with the rest of what we now call Germany able to brew with whatever ingredients it wanted. So why did Bavaria want or need to implement this law?


“It was for protection,” says Prince Luitpold. “It was protecting bread from beer production. It was protecting people from poisonous plants. And it was protecting people from the price of beer.” (It also, more cynically, was important for controlling tax and the trade of important raw ingredients).


By declaring that only barley was to be used in beer, the law saved wheat for baking bread, creating a more stable price for two staple foodstuffs in the early sixteenth century. “In Bavaria, beer is not drunk;” it was said: “beer is eaten.” This was especially so among the lower classes: by the mid-1840s it was estimated that at least 40,000 people in and around Munich – about half the population – got their nutrition primarily from beer and bread. By choosing barley, the lawmakers were effectively selecting bottom-fermentation, as barley beers were typically made with bottom-fermenting yeast and stored in cellars.


The protection against poison was pertinent, because beer was an everyday and all-day drink of Bavaria, where the combination of water, barley and hops tasted better and was more nutritious (and potentially less contaminated) than water alone, so a guarantee of quality for this staple liquid was vital.


“The use of hops in beer was one of the most important events,” says Richard Unger in Beer in the Middle Ages and the Renaissance. “When brewers learned to do this on a large scale, it transformed the industry,” because alongside the bitterness and flavour hops give to beer, their anti-bacterial qualities meant that a hopped beer would last longer than an unhopped one.5 Hops allowed beer to become one of “the few foods that would keep for months without becoming inedible”. And being left for months was important for the production of lager.


Before hops, anything could’ve gone into a brew, and many different ingredients were added to create a more powerful taste: bog myrtle, mugwort, yarrow, wild rosemary, carrot seeds, lavender, acorns, juniper, marjoram, thyme, plums, fir rind, burnet, elderflowers, rose hips, honey, ginger, gentian roots, bitter oranges, lemons, oregano and cardamom, often used with hops as part of a larger spice mix (known as “gruit”, this spice mix was tightly controlled in Northern Europe, and brewers had to buy it from a central gruit merchant). Tavern owners were also known to spice their beers using anything from chicory to caraway seeds if they were turning sour.


But not all the things added to beer were delicious. Some were dangerous or disgusting, while brewers and publicans sometimes attempted to induce a greater intoxicating effect with potentially poisonous, psychotropic or hallucinogenic ingredients like henbane, mandrake, resinous pinewood soot, hemp, poppy, ivy, wormwood, and even the gall bladder of ox.


According to the doctor Johan Peter Frank, writing in Mannheim in 1783, “the wickedness of [tavern owners] knew but few bounds. They made beer more potent by adding poppy or tobacco and made stale beer palatable with every kind of noxious trick, all with devastating effects on the health of the population at large.” Liberally adulterating a staple daily drink made it unsafe for a significant amount of the population, underlining the need for the purity laws.


As for water, you can’t make beer without it. There’s no alternative liquid option, and the water source was simply whatever could be drawn from the local wells. As this was sometimes of dubious healthfulness, cities became more aware of clean drinking liquids like beer, which had been boiled and therefore sterilized during its production.6


The Bavarian law’s wording doesn’t mention yeast, and there’s a fallacy that brewers didn’t know about yeast at this time. That’s not true: we’ve already seen definite mentions of brewing yeast in the fourteenth and fifteenth centuries, when they already had a basic understanding of how it behaved. One theory for its omission is that brewers possibly thought it didn’t remain in the beer, being either scooped off the top of the fermentation vessel (in top-fermenting ale) or left in the bottom (with bottom-fermenting lager). But this is just a conjecture and not proven – and in any case it would have been an incorrect belief, as the yeast would almost certainly have found its way into the mug of beer when someone drank it.


Another reason we know German brewers had at least a basic understanding of yeast is because of Hugh Hefner, the founder of Playboy magazine.


Sort of, anyway. Many surnames come from jobs, and among the most common German surnames today are Müller (miller), Schmidt (blacksmith), Schneider (tailor), Fischer (fisherman), Becker (baker), Koch (cook), Hoffmann (courtier), Wagner (wainwright), Krüger (innkeeper), and so on. The surname Hefener, or Hefner, has a direct translation as Yeaster.


The Hefener collected the zeug that remained at the bottom of the beer tank after fermentation. Zeug means “stuff ”, showing that the brewers back then knew something was there, and that it included yeast, but didn’t quite know exactly what the rest of it was (in fact it was a mix of yeast and grain proteins and hop particles). The good yeast from a tasty batch of beer was effectively harvested and moved into the Zeug-Wanne, or “stuff vat”, from which it could be transferred to the next batch of beer, with the Hefener or the brewer choosing the good yeast to re-use in the next batch. This nurtured selection would combine with the cold natural environment to become an important factor in the development of lager. Nuremberg even had a guild of Hefeners who were responsible for maintaining a stock of (likely dried) yeast over the summer when brewing was not permitted, and then providing sufficient yeast when brewing was resumed in the cooler months (we’ll look at the significance of this soon).


In 1551 yeast was included in an updated version of Bavaria’s beer purity law, but it would be more than 300 years before scientists began to properly understand brewing yeast, how it worked and how to control it. When finally they did it would become the greatest discovery in beer’s 10,000-year history – we’ll come to that later.


Lager existed before the Reinheitsgebot was signed, but so did many other kinds of beers in the region; from 1516, that law ensured that the ingredients and processes combined to make lager the beer of Bavaria. But only of Bavaria. Nowhere else where beer was made in significant volumes – Britain, the Netherlands, North Germany, Belgium – could you drink what we’d now call lager, making it a minuscule percentage of all beer drunk in the world. But by the 500th anniversary of the Reinheitsgebot, lager would account for 90 per cent of all beer in the world, with each of those countless different lagers able to be traced somehow back to Bavaria and the law issued by the House of Wittelsbach in 1516.


What the Reinheitsgebot did was define what a beer was in Bavaria, and by association what it couldn’t be. “The purity law really was an important thing,” says Prince Luitpold of his ancestors’ contribution to the history of brewing, and it came “without them knowing that that was important. This is really just a law book. That’s kind of an amazing thing.”


But in 1553 an additional law would be written, and it would, arguably, have an even greater impact on the history of lager than the Reinheitsgebot.7



WINTERBIER AND SOMMERBIER;
BRAUNBIER AND WEISSBIER



Braunbier was what everyone drank in Bavaria, with variations based on differences between the brewers: it would’ve had different levels of sweetness, bitterness, smokiness and alcohol (and probably acidity, too); it would’ve had different levels of brownness (not that anyone could see the colour through the stone mugs); it would’ve had differing qualities, like levels of carbonation or fullness of body, and its overall character would’ve been inconsistent because there was no brewing apparatus or technology to help brewers understand their beer in a scientific way.


Without science, brewers were trying to improve their processes and the quality of their beer empirically – over centuries, skills, secrets, techniques and tricks to help make tasty beers had been passed on from brewer to brewer. For our story, one of the more important discoveries was that beer tasted better when it was brewed in the cooler months, when it could be fermented at lower temperatures, and when it was then stored and matured in cold cellars for an extended period.


In 1553 this knowledge had become significant enough that Duke Albrecht V (the son of Duke Wilhem IV, the one who signed the Reinheitsgebot), formally instated a brewing season that required Braunbier to be brewed only between St Michael’s Day and St George’s Day: that is, 29 September to 23 April. This is where the cold cellars come in, since brewers needed to store large volumes of beer for potentially many months, and it leads us on to Winterbier and Sommerbier, both Braunbiers, using the same ingredients, just in different volumes and with differing production times.


Winterbier was brewed in the winter and then drunk in that same winter brewing season, where it was matured or lagered in the cellars for one to three months (for example, it might’ve been brewed in early November and drunk in late December or into January). It was matured in small barrels and drunk as a “Schenkbier”, meaning “tap beer”, for everyday and quick drinking, which made it important that the beer become bright and sparkling as quickly as possible.


Sommerbier was also brewed in the winter (since of course you could only brew in the winter), and made in the first three months of the new year, after which it was left in the cellars in large wooden barrels (up to 5,000 litres in size) for between three and nine months, making it a true “Lagerbier”. Sommerbier was drunk between May and October.


Sommerbier was stronger in alcohol, drier and less sweet (probably due to the additional time for the yeast to metabolize sugar), and more heavily hopped than Winterbier, giving it a greater stability for its winter-long maturation (beers to be served in September were also more heavily hopped than those due for drinking in June, for example, and barrels of beer were blended in the cellars for consistency before being put into smaller barrels for serving from). Sommerbier was more expensive because it was stronger and generally tasted better.


Brewers had to judge their production carefully. If for whatever reason they failed to produce enough lager beer for the late spring and summer months they suffered economically. September was a challenging cross-over month where they might have run out of Sommerbier but had yet to start brewing their Winterbier.


Most cellars were roughly 10 metres underground, and at that depth you’ll naturally have a constant temperature of 8°C (46°F), which is exactly the temperature that lager yeast likes to work at, and too cold for ale yeast to dominate or for bacteria to spoil the beer (8°C is also exactly the optimum temperature for drinking beer). As an additional measure to keep the cellars cool, brewers would’ve planted chestnut trees above them to give extra shade (and create nice gardens to sit in and drink). Later on, as production and therefore cellars grew, they had to harvest ice from lakes, ponds, canals or man-made frames, which would be left in the cellars in large blocks. This was most important in the warm months when brewing couldn’t take place, because brewers had large volumes of beer in those cellars that had to remain cold when external temperatures were rising.


Whether Winter or Sommer, when the beer was ready, it was drawn from larger casks into smaller ones “which are immediately carried out to the publican, and on the same day drank by his customers: so that every publican must be supplied with beer every day from the Brewery,” explains Booth in his 1834 book The Art of Brewing – we’ll find out more about him later.


From 1850 the summer brewing prohibition was lifted, because the large-scale use of ice to cool cellars allowed greater and safer year-round brewing control, and then from the 1870s artificial refrigeration removed the need for ice altogether.8 But in the sixteenth century all that was still a long way away.


LIQUID BREAD AND BEER RIOTS


“This beverage is a primary necessity for the Bavarian population,” writes the French ambassador to Munich in 1844, and “for a large segment of the working class, beer is the principal food, and it is considered as nourishing as bread itself.”


In the mid-nineteenth century, a litre mug of Braunbier contained around 400 calories. Beer could ease hunger with its nourishing qualities; its smokiness, bitterness and sweetness seasoned bland and repetitive meals; and drinking a litre of lager made you feel a lot better than eating half a kilogram of stodgy potatoes or dense bread.


“The whole country suffers from deficiency of nourishing and stimulating food,” writes an American correspondent in Munich for Atlantic Monthly in 1864. “They attempt rather to allay the gnawings at their stomachs by potations of beer, and the appetite grows by what it feeds on.” Even the poor, he writes, are seldom seen at their work without a mug of beer standing near them9
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