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APERITIF




  The inspiration for this book came from a chance encounter at a convention of garden writers in Portland, Oregon. I was sitting in a hotel lobby with Scott Calhoun, an agave and cactus expert from Tucson. Someone had just given him a bottle of Aviation, a fine locally made gin. “I’m not much of a gin drinker,” he said. “I don’t know what to do with this.”




  I knew what to do with it.




  “I’ve got a drink recipe that will make you love gin,” I said. He looked doubtful, but I continued. “We’re going to need fresh jalapeños, some cilantro, a few cherry tomatoes . . .”




  “Stop,” he said. “That’s enough. I’m in.” No one from Tucson can resist a jalapeño-based cocktail.




  We spent the afternoon running around Portland, gathering our ingredients. On the way, I subjected Scott to my rant on the many virtues of gin. “How can anyone with even a passing interest in botany not be fascinated by this stuff?” I said. “Look at the ingredients. Juniper! That’s a conifer. Coriander, which is, of course, the fruit of a cilantro plant. All gins have citrus peel in them. This one has lavender buds, too. Gin is nothing but an alcohol extraction of all these crazy plants from around the world—tree bark and leaves and seeds and flowers and fruit.” We had arrived at the liquor store by then, and I was gesturing wildly at the shelves around us. “This is horticulture! In all of these bottles!”




  I hunted for the ingredient I needed—proper tonic water, made with actual cinchona bark and real Saccharum officinarum, not that artificial junk—while Scott browsed the selection of bottled Agave tequilana. He was in the habit of trekking into Mexico in search of rare agave and cactus, and he’d encountered many of his prized specimens coming out of the working end of a handmade Oaxacan still.




  Before we left, we stood in the doorway for a minute and looked around us. There wasn’t a bottle in the store that we couldn’t assign a genus and species to. Bourbon? Zea mays, an overgrown grass. Absinthe? Artemisia absinthium, a much-misunderstood Mediterranean herb. Polish vodka? Solanum tuberosum—a nightshade, which is a weird family of plants if there ever was one. Beer? Humulus lupulus, a sticky climbing vine that happens to be a close cousin to cannabis. Suddenly we weren’t in a liquor store anymore. We were in a fantastical greenhouse, the world’s most exotic botanical garden, the sort of strange and overgrown conservatory we only encounter in our dreams.




  The cocktail (Mamani Gin & Tonic, p. 238) was a hit with the garden writers. Scott and I signed copies of our books in our publisher’s booth that night, and we took turns putting down our pens to slice peppers and muddle cilantro. The broad outlines of this book were conceived right then, over two or three of those decidedly botanical cocktails. I should dedicate this to the person who gave Scott that bottle of Aviation—if only either of us could remember who it was.




  In the seventeenth century, British scientist Robert Boyle, one of the founders of modern chemistry, published his Philosophical Works, a three-volume treatise on physics, chemistry, medicine, and natural history. He understood perfectly the connection between booze and botany, which fascinates me as well. Here is an abridged version of his take on the subject:




  The inhabitants of Carribbe islands supply us with remarkable instances hereof where the poisonous root Mandiboca is converted into both bread and drink: by being chew’d, and spit out into water, it soon purges itself of its noxious quality. They, having in some of our American plantations, found it very difficult to make good malt of maiz or Indian corn, they first reduce it to bread, and afterwards brew a very good drink from it. In China, they make their wine from barley; in the northern parts thereof, from rice and apples. In Japan, also they prepare a strong wine from rice. We in England, likewise, have great variety of wines from cherries, apples, pears, etc. little inferior to those of foreign growth. In Brazil, and elsewhere, they make strong wine of water and sugarcane: and in Barbadoes they have many liquors unknown to us. Among the Turks, where wine of the grape is forbid by their law, the Jews and Christians keep, in their taverns, a liquor made of fermented raisins. The Sura in the East-Indies is made of the juice that flows from the cocoa-tree; and sailors have often been inebriated, in that country, with the liquors made of the fermented juices obtain’d by the incision of vegetables.




  And so on. Around the world, it seems, there is not a tree or shrub or delicate wildflower that has not been harvested, brewed, and bottled. Every advance in botanical exploration or horticultural science brought with it a corresponding uptick in the quality of our spirituous liquors. Drunken botanists? Given the role they play in creating the world’s great drinks, it’s a wonder there are any sober botanists at all.




  With this book, I hope to offer a plant’s-eye perspective on booze and to supply a little history, a little horticulture, and even some agricultural advice for those of you who want to grow your own. I begin with the plants we actually turn into alcohol, such as grapes and apples, barley and rice, sugarcane and corn. Any of them can, with the help of yeast, be transformed into molecules of intoxicating ethyl alcohol. But that’s only the beginning. A great gin or a fine French liqueur is flavored with innumerable herbs, seeds, and fruit, some of them added during distillation and some just before bottling. And once a bottle gets to the bar, a third round of plants are called into service: mixers like mint, lemon, and—if the party’s at my house—fresh jalapeño. I structured the book around this journey from mash tub and still, to bottle, to glass. Within each section, the plants are arranged in alphabetical order by their common name.




  It would be impossible to describe every plant that has ever flavored an alcoholic beverage. I am certain that at this very moment, a craft distiller in Brooklyn is plucking a weed from a crack in the sidewalk and wondering if it would make a good flavoring for a new line of bitters. Marc Wucher, an Alsatian eau-de-vie maker, once told a reporter, “We distill everything except our mothers-in-law,” and if you’ve ever been to Alsace, you know he wasn’t exaggerating.




  So I was forced to pick and choose from the world’s botanical bounty. Although I tried to cover some of the more obscure, exotic, and forgotten plants we imbibe, and to tell of some strange brews you’d have to travel the globe to sample, most of the plants you’ll meet in this book will be familiar to American and European drinkers. I covered 160 in all and could have easily explored a few hundred more. Many of them have botanical, medicinal, and culinary histories so vast that a few pages can’t do them justice—and in fact, some of them, such as quinine, sugarcane, apples, grapes, and corn have already received the book-length treatment they deserve. What I hope to do here is to give you just a taste of the dazzlingly rich, complex, and delicious lives of the plants that go into all those bottles behind the bar.




   




  Before we proceed, a few disclaimers are in order. The history of drinking is riddled with legends, distortions, half-truths, and outright lies. I didn’t think any field of study could be more prone to myths and misstatements than botany, but that was before I started researching cocktails. Facts tend to get bent out of shape over a round of drinks, and liquor companies aren’t obligated to stick to the truth at all: their secret formulas can remain a secret, and the burlap bags of herbs placed about the distillery might be there only for ambience or even for misdirection. If I state plainly that a liqueur contains a particular herb, that’s because the manufacturer or someone else with direct, firsthand knowledge of the process, said it did. Sometimes one can only guess at secret ingredients, so I’ve tried to make it clear when I’m guessing as well. And if the story of a beverage’s origin seems dubious or cannot be verified from anything other than a single, yellowing newspaper clipping, I’ll let you know that, too.




  To those of you with more than a passing interest in distillation or mixology, I urge you to be wary of experimenting with unknown plants. As the author of a book on poisonous plants, I can tell you that dropping the wrong herb into a still or a bottle for the purpose of extracting its active ingredients might be your last act of creativity. I’ve included some warnings about deadly look-alikes and dangerous botanical relatives. Do remember that plants employ powerful chemicals as defenses against the very thing you want to do to them, which is to pluck them from the ground and devour them. Before you go foraging, get a reputable field guide and follow it closely.




  It is also important to note that distillers can use sophisticated equipment to extract flavorings from a plant and leave the more harmful molecules behind, but an amateur soaking a handful of leaves in vodka has no such control. Some of the plants described in this book are poisonous, illegal, or tightly regulated. Just because a distiller can work with them safely doesn’t mean you can, too. Some things are best left to the experts.




  Finally, a word of caution about medicinal plants. The history of many of the herbs, spices, and fruits in this book is the very history of medicine. Many of them were traditionally used, and are still being used, to treat a range of ailments. I find that history fascinating and I’ve shared some of it here, but none of it is intended as medical advice. An Italian digestif can be surprisingly soothing to a troubled stomach or a troubled mind; beyond that, I’m unwilling to speculate.




   




  Every great drink starts with a plant. If you’re a gardener, I hope this book inspires a cocktail party. If you’re a bartender, I hope you’re persuaded to put up a greenhouse or at least plant a window box. I want everyone who walks through a botanical garden or hikes a mountain ridge to see not just greenery but the very elixir of life—the aqua vitae—that the plant world has given us. I’ve always found horticulture to be an agreeably intoxicating subject; I hope you will, too. Cheers!




  
ABOUT THE RECIPES




   




  These are simple, classic recipes that best express the way a particular plant can be put to use in liquor. There are several original recipes, but even they are variations on the classics. If you’re new to mixing drinks, here are a few hints.




  Serving size: A cocktail is not supposed to be an enormous drink. The modern martini glass is a monstrosity; filled to the rim, it holds eight ounces of liquid. That’s four to five drinks, more than anyone should choke down in a single sitting. (If nothing else, the liquor gets warm before you finish it.)




  A serving of straight liquor is one and a half ounces, which is, conveniently, the larger end of a jigger. (The smaller side, called a pony, is three-quarters of an ounce.) Add liqueur or vermouth, and a not-too-excessive drink might contain the equivalent of two ounces of hard alcohol.




  The recipes in this book conform to that standard. A nicely proportioned drink, sipped while it’s still cold, is a lovely thing. Have a second one if you want, but do get in the habit of mixing one small, civilized drink at a time. To facilitate this, measure all your pours, and please get rid of your jumbo-sized cocktail glasses (or reserve them for drinks that are mostly fruit juice), and invest in a set of more modestly proportioned stemware. Oh, and speaking of glasses, for the recipes in this book, you can get by with Champagne flutes, wine glasses, and the following:




  • Old-Fashioned glasses—Short, wide six-to eight-ounce tumblers.
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  • Highball glasses—Taller glasses that hold around twelve ounces. A standard sixteen-ounce drinking glass, or, for that matter, a Mason jar, will do.
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  • Cocktail glasses—Conical or bowl-shaped glasses with a stem; the basic martini glass.
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  A few other terms, ingredients, and ideas that might need further explanation:




  Ice: Do not be timid about adding ice or a splash of water to a drink. It does not water down the drink; it improves it. Water actually loosens the hold that alcohol has on aromatic molecules, which heightens rather than dilutes the flavor.




  Muddling: To muddle is to mash herbs or fruit in the bottom of a cocktail shaker, often with a blunt wooden implement called a muddler. If you don’t have one of those, use a wooden spoon. Cocktails made with muddled ingredients are strained so that crushed plant matter doesn’t end up in the glass.




  Simple syrup: Simple syrup is a mixture of equal parts water and sugar, heated to a boil to dissolve the sugar, then allowed to cool. Sugar water will attract bacteria, so don’t bother mixing up a large batch—it won’t keep long. Just mix a little when you need it. If time is short, a microwave and a freezer can speed up the boiling and subsequent cooling considerably.




  Standard-issue egg white warning: Some of the recipes call for raw egg whites. If you are concerned about the possible health consequences of consuming raw eggs, please skip those.




  Tonic water: Don’t ruin high-quality liquor with terrible tonic. Look for premium brands like Fever-Tree or Q Tonic, which are made with real ingredients, not artificial flavors and high-fructose corn syrup.




   




  Visit drunkenbotanist.com


  for more recipes and techniques.




  
PART I




  

    We Explore the Twin Alchemical Processes of Fermentation and Distillation, from which Wine, Beer, and Spirits Issue Forth




     




    The botanical world produces alcohol in abundance. Or, to be more precise, plants make sugar, and when sugar meets yeast, alcohol is born. Plants soak up carbon dioxide and sunlight, convert it to sugar, and exhale oxygen. It is not much of an exaggeration to claim that the very process that gives us the raw ingredients for brandy and beer is the same one that sustains life on the planet.


  




  

    the classics




    We begin by exploring the classics, the plants most commonly transformed into alcohol, proceeding in an orderly fashion through the alphabet from agave to wheat.




     




    Agave | Apple | Barley | Corn | Grapes | Potato | Rice | Rye | Sorghum | Sugarcane | Wheat




    GROW YOUR OWN


    Apples | Barley




     




    [image: Image]


  




  
[image: Image]AGAVE[image: Image]





  Agave tequilana




  agavaceae (agave family)
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  The agave is better known for what it is not than for what it is. Some people think it is a kind of cactus; in fact, it is a member of the botanical order Asparagales, making it more similar to asparagus and a few other unlikely relatives: the shade-loving garden ornamental hosta, the blue hyacinth bulb, and the spiky desert yucca.




  Another misconception arises when agaves are called century plants, suggesting that they bloom once in a hundred years. In fact, many bloom after eight to ten years but “decade plant” doesn’t sound nearly as romantic. The much-anticipated bloom is vitally important, however: it yields the raw ingredients for tequila, mezcal, and dozens of other drinks distilled or fermented from this strange, heat-loving succulent.




  pulque




  The first drink to be made from agave was pulque, a mildly fermented beverage derived from the sap, or aguamiel. We know from remnants found at archeological digs that agave—called maguey in Mexico—was cultivated, roasted, and eaten eight thousand years ago; the sweet sap surely would have been drunk as well. Murals dating to 200 AD at the pyramid in Cholula, Mexico, depict people drinking pulque. The Aztec Codex Fejérváry-Mayer, one of the few pre-Columbian books not destroyed by the Spanish, portray Mayahuel, goddess of the agave, breast-feeding her drunken rabbit children, presumably offering them pulque instead of milk. She had four hundred children in all—the “Centzon Totochtin”—and they are known as the rabbit gods of pulque and intoxication.




  The strangest bit of evidence for pulque’s ancient origins comes from a botanist named Eric Callen who, in the 1950s, pioneered coprolite analysis, or the study of human feces found at archeological sites. He was ridiculed by his colleagues for his bizarre specialty, but he did make some astonishing finds concerning the diet of ancient people. He claimed that he could confirm the presence of “maguey beer” in two-thousand-year-old feces just from the odor of the rehydrated samples in his laboratory—which is either a testament to his sensitive nose or to the powerful bouquet of very old pulque.




  To make pulque, the flowering stalk of the agave is cut just as it starts to form. The plant waits its entire life for this moment, stockpiling sugars for a decade or more in anticipation of the emergence of this single appendage. Cutting it forces the base to swell without growing taller; at that point, the wound is covered and allowed to rest for several months while the sap builds. Then it is punctured again, causing the heart to rot. This rotten interior is scooped out and the inside of the cavity is repeatedly scraped, which irritates the plant so much that sap begins to flow profusely. Once it begins flowing, the sap is extracted every day by means of a rubber tube or, in the old days, a pipette made from a gourd called acocote. (The acocote, in case you are inclined to grow your own, is often made from the long, skinny segment of Lagenaria vulgaris, a common bottle gourd also used to make bowls and musical instruments.)




  A single agave can produce a gallon a day for months at a stretch, yielding over 250 gallons in all, far more than the plant would contain at any given time. Eventually the sap runs dry and the agave crumples and dies. (Agaves are monocarpic, meaning that they bloom only once and then expire, so this is not as much of a tragedy as it may seem.)




  The sap needs less than a day to ferment—historically, this took place in wooden barrels, pigskins, or goatskins—and then it is ready to drink. A bit of the previous batch, the “mother,” is usually added to start the process. It ferments quickly thanks in part to the naturally occurring bacteria Zymomonas mobilis that live on the agave and on other tropical plants that are made into alcohol, such as sugarcane, palms, and cacao. (These bacteria do such an efficient job of producing ethanol that they are used to make biofuels today.) However, this microbe is entirely unwelcome in other brewing processes. It is the cause of “cider sickness,” a secondary fermentation that can ruin a batch of hard cider. It can spoil beer as well, releasing a nasty, sulfuric smell in a tainted batch. Still, it is the perfect catalyst for turning agave sap to pulque. Saccharomyces cerevisiae, the common brewing yeast, helps with fermentation, as does the bacterium Leuconostoc mesenteroides, which grows on vegetables and also ferments pickles and sauerkraut.




  These and other microorganisms bring about a quick, frothy fermentation. Pulque is low in alcohol—only 4–6 percent alcohol by volume (ABV)—and has a slightly sour flavor, like pears or bananas past their prime. It is something of an acquired taste. Spanish historian Francisco López de Gómara, writing in the sixteenth century, said: “There are no dead dogs, nor a bomb, that can clear a path as well as the smell of [pulque].” Gómara might have preferred pulque curado, which is pulque flavored with coconut, strawberry, tamarind, pistachio, or other fruits.




  Because no preservatives are added, pulque is always served fresh. The yeasts and bacteria remain active and the taste changes within a few days. Canned, pasteurized versions are available, but the microbes die off and the flavor suffers. It is, after all, the lively microbial mix that wins pulque comparisons to yogurt as well as beer. With its healthy dose of B vitamins, iron, and ascorbic acid, pulque is practically considered a health food. While beer has been the beverage of choice in Mexico for decades, pulque is making a comeback not only in Mexico but in border cities like San Diego as well.




  mezcal and tequila




  Any number of popular books on tequila and mezcal claim that when the Spanish arrived in Mexico, they needed a stronger drink to fortify themselves against the long and bloody struggle to come and introduced distillation as a way to turn pulque into a higher-proof spirit. In fact, tequila and mezcal are made from entirely different species of agave than pulque. The method for harvesting the plant and making the spirit is completely different, too.




  It turns out to be very difficult to put pulque in a still and get strong liquor from it. The complex sugar molecules in agave nectar don’t break down readily during fermentation, and heat from distillation causes unpleasant chemical reactions that create nasty flavors like sulfur and burning rubber. Extracting agave sugars for distillation requires a different technique—one that had already been perfected before the Spanish arrived.




  Archeological evidence—including the aforementioned coprolite analysis carried out by Eric Callen and others—proves that people living in Mexico prior to the Spanish invasion enjoyed a long tradition of roasting the heart of the agave for food. Pottery fragments, early tools, paintings, and actual remnants of digested agave all confirm this beyond a doubt. Roasted agave is a gourmet experience; imagine a richer, meatier version of grilled artichoke hearts. It would have made a fine meal by itself.




  But a high-proof spirit can also be made from the roasted hearts. The roasting process breaks down the sugars in a different way, yielding lovely caramelized flavors that make for a rich, smoky liquor. When the Spaniards arrived, they observed the locals tending to agave fields, monitoring the plants closely, and harvesting them at a precise point in their development, right before the bud emerged from the base to form a flowering stalk. Instead of scraping out the center to force the flow of sap, as was the practice for making pulque, the agave leaves were hacked away, revealing a dense mass called a piña, which resembled a pineapple or an artichoke heart. Those were harvested and roasted in brick or stone-lined ovens set in the ground, then covered so that they could smolder for several days.




  Native people had clearly worked out a method for cultivating and roasting the agave. Pre-Columbian stone pits built for this purpose can still be found in Mexico and the southwestern United States. Now some archeologists point to remnants of crude stills to suggest that people might not have simply roasted the agave for food—they might have already been working on distillation methods prior to European contact.




  This is a controversial idea hotly debated among academics. What we know for certain is that the Spaniards introduced new technology. Many of the earliest stills in Mexico are a derivation of the Filipino still, a wonderfully simple bit of equipment made entirely from local materials—mostly plants themselves. The reason the Spaniards get credit for this is that they are the ones who brought the Filipinos to Mexico, courtesy of the Manila-Acapulco galleons. These trading ships took advantage of favorable breezes that made it possible to journey directly from the Philippines to Acapulco in just four months’ time. For 250 years, from 1565 to 1815, the ships brought spices, silk, and other luxuries from Asia to the New World, and they carried back Mexican silver for use as currency. The cross-pollination of cultures between Mexico and the Philippines survives even today, with the Filipino still being just one example of the connection between the two regions.




  This simple still consisted of a hollowed-out tree trunk (often Enterolobium cyclocarpum, a tree in the pea family called guanacaste, or elephant ear) perched above an inground oven lined with bricks. The fermented mixture would be placed inside the tree trunk and brought to a boil. A shallow copper basin sat atop the tree trunk so that the liquid could boil and rise to the copper basin, much like steam collecting in the lid of a pot. This distilled liquid would then drip onto a wooden chute placed below the basin and run out of the still by way of a bamboo tube or a rolled agave leaf. More traditional copper Spanish stills, called Arabic stills, were also introduced early on.




  Whenever distillation started in Latin America, the practice was well established by 1621, when a priest in Jalisco, Domingo Lázaro de Arregui, wrote that the roasted agave hearts yielded “a wine by distillation clearer than water and stronger than cane alcohol, and to their liking.”




  

    MEZCAL or MESCAL?




    While Americans and Europeans may prefer the spelling mescal, Mexicans always spell the name of their spirit mezcal, and that is its legal name under Mexican law.


  




  

    THE LUMPERS, THE SPLITTERS, AND HOWARD SCOTT GENTRY




    Perhaps you’ve never wandered the Mexican desert with a field guide, attempting to identify the wild agaves growing there. It’s not nearly as satisfying a pastime as, say, bird-watching: many agave species are nearly impossible to tell apart. Those that do look different might not in fact be so biologically distinct that they deserve to be classified as separate species—they might simply be different varieties. Think about tomatoes, for instance: a cherry and a beefsteak variety might not look or taste alike, but they are both members of the tomato species Solanum lycopersicum.




    The same has happened with agaves. Howard Scott Gentry (1903–93) was the world’s leading authority on agaves. As a plant explorer for the U.S. Department of Agriculture (USDA), he collected specimens in twenty-four countries. He believed that taxonomists (who are sometimes called lumpers or splitters for their tendency to either lump too many species together or separate too many varieties into distinct species) had done too much splitting in the case of agave. He argued that the difference between A. tequilana and other species was so insignificant that A. tequilana might not even be a separate species. He favored dividing the agaves by their floral characteristics, even though this would force botanists to wait as long as thirty years to see a specimen in bloom before they could properly identify it.




    His colleagues Ana Valenzuela-Zapata and Gary Paul Nabhan, continuing his work after his death, have argued that a number of species, including A. tequilana, should, from a purely scientific perspective, be rolled into a broader species, A. angustifolia. But they acknowledge that history, culture, and the codification of A. tequilana in Mexican liquor laws make this difficult. Sometimes, tradition still trumps botany—especially in the Mexican desert.


  




  

    WHAT ABOUT MESCALINE?




    Mezcal is sometimes confused with mescaline, the psychoactive component of the peyote cactus Lophophora williamsii. In fact, the two are entirely unrelated, although peyote was sold in the nineteenth century as “muscale buttons,” leading to a linguistic misunderstanding that persists today.


  




   




  Over the last few centuries—and until the last decade or so—agave-based spirits were considered to be rough products that in no way compared to a good Scotch or Cognac. In 1897, a Scientific American reporter wrote that “mezcal is described as tasting like a mixture of gasoline, gin and electricity. Tequila is even worse, and is said to incite murder, riot and revolution.”




  While gin and electricity sound like excellent ingredients for a cocktail, this wasn’t exactly a ringing endorsement. But today, artisanal distilleries in Jalisco and Oaxaca are making extraordinary smooth and fine spirits, using a mixture of ancient and modern technology.




  Mezcal at its best is a fine, handcrafted spirit, made in very small batches in Mexican villages using ancient techniques and a wide variety of wild agaves. The piñas are still chopped and roasted slowly in belowground ovens, where they are infused with the smoke from local oak, mesquite, or other wood for several days. They are then crushed by a stone wheel called a tahona. The wheel rolls around a circular pit, propelled in the old days by a donkey, although more sophisticated machinery is sometimes used today. (This wheel, by the way, is strikingly similar to apple-grinding stones once used to make cider in Europe. Whether the Spanish introduced the tahona to Mexico is a subject of hot debate among archeologists and historians.)




  Once the roasted piñas are crushed, the juice can be siphoned off and fermented with water and wild yeast for a lighter-tasting mezcal, or the whole mash, including the crushed bits of agave, can be fermented, yielding a rich and smoky mezcal that would please any Scotch drinker. In some villages, the distillation takes place in a traditional clay and bamboo still. Other distillers use a slightly more modern copper pot still that is very similar to those used to make fine whiskies and brandies. Many mezcals are double-or triple-distilled to perfect the flavor.




  Some distillers are so particular about their process that they won’t let visitors near the still if they’ve used any perfumed soaps, fearing that even a few fragrance molecules will taint their product. The better mezcals are labeled by the species of agave and village, the way a good French wine would be. Today, according to Mexico’s laws, a spirit carrying the name mezcal can only be made in Oaxaca and the adjacent state of Guerrero, and in three states to the north, Durango, San Luis Potosí, and Zacatecas.




  There is one ingredient that can make mezcal different from whiskey or brandy: a dead chicken. Pechuga is a particularly rare and wonderful version of mezcal that includes wild local fruit added to the distillation for just a hint of sweetness, and a whole raw chicken breast, skinned and washed, hung in the still as the vapors pass over it. The chicken is supposed to balance the sweetness of the fruit. Whatever its purpose, it works: do not pass up an opportunity to taste pechuga mezcal.




  What makes tequila different? For centuries, the term mezcal applied generally to all Mexican spirits made from the roasted heart of the agave. In the nineteenth century, tequila simply applied to mezcal made in or around the city of Tequila, in the state of Jalisco. It might have been made with a different species of agave, but the method was generally the same.




  During the twentieth century, tequila settled into the drink it is today: a spirit made only in a designated area around Jalisco, from a cultivar of Agave tequilana called ‘Weber Blue’, often farmed in large fields rather than wild-harvested, and heated and steamed in an oven rather than slowly roasted in an underground pit. (Twenty-ton autoclaves are not an uncommon sight at tequila distilleries today.) Unfortunately, the definition of tequila also expanded to include mixtos, tequilas distilled from a mixture of agave and other sugars, with as much as 49 percent of the fermentation coming from non-agave sugar. Most tequilas Americans slurp down in the form of margaritas are mixtos; it still takes a little extra effort to order a 100% agave tequila. When you do, they are well worth sampling. Some are as sweet as an aged rum or as smoky and woodsy as a good whiskey, and some have unexpected floral notes, like a French liqueur. They are perfect on their own; there’s no need to pollute a fine, handcrafted tequila with lime juice and salt.




  Now that mezcal and tequila have their own appellation (called a DO, or Denominación de Origen in Mexico), other agave-based spirits are claiming their territory. Raicilla comes from the area around Puerto Vallarta, bacanora from Sonora, and sotol, made from the related desert spoon or sotol plant Dasylirion wheeleri, from Chihuahua.




  

    CLASSIC MARGARITA




    1½ ounce tequila




    ½ ounce freshly squeezed lime juice




    ½ ounce Cointreau or another high-quality orange liqueur




    Dash of agave syrup or simple syrup




    Slice of lime




    Use good 100% agave tequila. A blanco would be the classic choice, but feel free to experiment with aged tequilas. Shake all the ingredients except the slice of lime over ice and serve straight up in a cocktail glass or over ice in an Old-Fashioned glass. Garnish with the slice of lime.


  




  

    A FIELD GUIDE TO TEQUILA AND MEZCAL




    100% agave: Must be made entirely from A. tequilana ‘Weber Blue’, in the DO, with no added sugars. Must be bottled by the producer in Mexico. May also be called 100% de agave, 100% puro de agave, and so on. For mezcal, must be made from one of a number of approved agave species, in the DO, with no added sugars.




    Tequila: A bottle simply labeled “tequila” is a mixto, meaning that it can be made with up to 49 percent non-agave sugars. It can be bottled outside the DO under certain conditions. Do yourself a favor and skip the mixtos.




    Silver (blanco or plata): Unaged.




    Gold (joven or oro): Unaged. For tequila, may be flavored and colored with caramel color, oak natural extract, glycerin, and/or sugar syrup.




    Aged (reposado): Aged in French oak or white oak barrels for at least two months.




    Extra Aged (añejo): Aged at least one year in six-hundred-liter or smaller French oak or white oak barrels.




    Ultra Aged (extra añejo): Aged at least three years in French oak or white oak casks of no more than 600 liters.


  




  

    WHO PUT THE WEBER IN “WEBER BLUE” AGAVE?




    If you read any number of popular books on tequila (or browse the boozier corners of the Internet), you may learn that A. tequilana was named by a German botanist called Franz Weber, who visited Mexico in the 1890s. However, botanical literature says otherwise. Botanists may disagree about where a plant should be placed on its family tree, or what it should be called, but they can usually agree on one thing: the person who first named and described a plant. The International Plant Names Index (IPNI) is a global collaborative effort among botanists to publish standard information about every named plant in the world. Each plant is listed by its scientific name, and in parentheses after that is the standard abbreviation for the botanist who described it.




    Thanks to IPNI, we know that A. tequilana (F. A. C. Weber) was first described by Frédéric Albert Constantin Weber in an article published in a Parisian natural history journal in 1902. From his obituary, published when he died in 1903, we know that he was born in Alsace, completed his training as a doctor of medicine in 1852, published his thesis on the subject of cerebral hemorrhage, and promptly joined the French military, where his skills certainly would have been put to use. He was sent to Mexico just as the French, under the command of Napoleon III, joined Britain and Spain in invading Mexico to collect on unpaid debts. The short-lived imposition of the Austrian emperor Maximilian I, and his subsequent execution by firing squad, would not have left Dr. Weber with much time with which to indulge his hobby of plant collecting. Still, he managed to acquire and describe a number of cacti and agaves, which he cataloged in botanical journals after his return to Paris. Late in life, he served as the president of the Société Nationale d’Acclimatation de France, a nature conservation society. When his colleagues, writing in 1900, named A. weberi after him, they described his time in Mexico in even more detail, confirming that he was there in his official capacity—and collecting plants in his spare time—in 1866 and 1867.




    So what about Franz Weber? If there was a German botanist by that name working in Mexico in the 1890s, his name has not been attached to a single plant in the scientific literature—and he certainly can’t claim credit for naming A. tequilana.
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  protecting the plants




  As these spirits become more popular, a new problem arises for Mexican distillers: protection of the plants and the land. Many of the non-tequila spirits are made from wild agaves. Some distillers of these spirits see the population of wild plants as being nearly unlimited and impossible to decimate; unfortunately, this is the same belief system that led to the destruction of the coast redwoods and other wild plant populations. Although some agaves reproduce vegetatively, producing “pups,” offshoots that can regrow after harvest, the harvest process prevents them from blooming. By not allowing the plants to flower, reproduce, and set seed, the genetic diversity is seriously impacted. Even the population of wild bats that pollinate agaves are diminished because the agaves are not allowed to bloom naturally.




  The situation is worse for tequila, which generally comes from plants that have been farmed rather than harvested in the wild. Since only one species, A. tequilana, can be used to make the spirit, it has become a monoculture just as grapes have in northern California. David Suro-Piñera, owner of Siembra Azul tequila and an advocate for the preservation of tequila’s history and the sustainability of the industry, said, “We’ve been abusing the species. We have not allowed the plant to reproduce in the wild. Genetically, it is exhausted and very vulnerable to disease. I’m very concerned.” He attributes an increased use of pesticides, fungicides, and herbicides to the weakness of the plants themselves. Also, water is an important ingredient in tequila and other spirits; increased chemical use and degradation of the soil can pollute water supplies as well.




  Already plagues of disease have devastated the domesticated agave crop, not unlike the catastrophic Irish potato famine or the wave of phylloxera that destroyed European vineyards. In the case of the agave, the agave snout weevil (Scyphophorus acupunctatus) introduces bacteria and deposits eggs that hatch into tiny larvae that eat the plant, rotting it from the inside out. Because the weevil bores inside, insecticides are largely ineffective.




  Strengthening the crops and preserving wild agaves will require a combination of intercropping—the practice of interspersing agaves with other plants—protecting wild areas to increase genetic diversity, reducing chemical use, and taking steps to restore the health of the soil.




  

    THE FRENCH INTERVENTION




    While most mezcal distillers are puzzled by the idea of mixing their spirit into a cocktail, American bartenders can’t resist experimentation. In fact, tequila and mezcal both work beautifully in any cocktail that calls for whiskey, rye, or bourbon. This blend of French and Mexican ingredients is named after the 1862 French invasion of Mexico that brought Dr. Weber, who named A. tequilana, to the country.




    1½ ounces reposado tequila or mezcal




    ¾ ounce Lillet blanc




    Dash of green Chartreuse




    Grapefruit peel




    Shake all the ingredients except the grapefruit peel over ice and strain into a cocktail glass. Garnish with the grapefruit peel.


  




  

    HOW TO TASTE




    A fine tequila or mezcal should be savored on its own, in an Old-Fashioned glass, perhaps with a splash of water or a chunk of ice, just as you might drink a good whiskey. Lime and salt are unnecessary; their only purpose is to cover the taste of poor-quality spirits.


  




  

    A SELECTED LIST OF AGAVES and AGAVE-BASED SPIRITS




    Not all agaves are created equal. Some yield more sap and are better suited to the production of pulque, whereas others produce the kind of rich, fibrous heart that is perfect for roasting and distilling. Many species of agave are not used at all because they contain toxins and saponins, which are foamy, soaplike compounds that have steroidal and hormonal properties that make them unsafe to consume. Here are just a few that have been used, some for thousands of years:




    

      


      



      




        	

          Agava


        



        	

           A. tequilana (made in South Africa)


        

      




      

        	

          Bacanora


        



        	

           A. angustifolia


        

      




      

        	

          100% Blue Agave Spirits


        



        	

           A. tequilana (made in the United States)


        

      




      

        	

          Licor de Cocuy


        



        	

          A. cocui (made in Venezuela)


        

      




      

        	

          Mezcal


        



        	

          By law, only the following can be used: A. angustifolia (maguey espadín), A. asperrima (maguey de cerro, bruto o cenizo), A. weberi (maguey de mezcal), A. potatorum (Tobalá), A. salmiana (maguey verde o mezcalero). Other agaves not already designated for use in another beverage under another DO in the same state may also be used.


        

      




      

        	

          Pulque


        



        	

          A. salmiana (syn. A. quiotifera), A. americana, A. weberi, A. complicate, A. gracilipes, A. melliflua, A. crassispina, A. atrovirens, A. ferox, A. mapisaga, A. hookeri


        

      




      

        	

          Raicilla


        



        	

          A. lechuguilla, A. inaequidens, A. angustifolia


        

      




      

        	

          Sotol


        



        	

          D. wheeleri (an agave relative called the desert spoon)


        

      




      

        	

          Tequila


        



        	

          By law, only A. tequilana ‘Weber Blue’ can be used.
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BUGS in BOOZE: what about the worm?




  The worm, or gusano, sometimes found at the bottom of a bottle of mezcal is the larva of the agave snout weevil (S. acupunctatus) or the agave moth (Comadia redtenbacheri)—and typically not, as is widely reported in the booze literature, Hypopta agavis, a moth that does feed on agave but causes less harm.




  These grubs are added only as a marketing gimmick and are not a traditional part of the recipe. They are usually a sign of a cheap mezcal aimed at drinkers who don’t know better. Makers of fine mezcal have lobbied, unsuccessfully, to have the worm banned entirely because they feel it denigrates the entire category. While the worm may not have an obvious influence over the flavor of mezcal, a 2010 study showed that the DNA from the larva was present in the mezcal it was bottled with, proving that mezcal con gusano does deliver a little bit of worm with every sip.




  Another unfortunate marketing ploy is the addition of a scorpion, with its stinger removed, into a bottle of mezcal. Fortunately, the regulatory council governing tequila does not allow such nonsense in its bottles.
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  Malus domestica




  rosaceae (rose family)




  [image: Image]




  The apple best suited for cider and brandy is what we would call a spitter: a fruit so bitter and tannic that one’s first instinct is to spit it out and look around for something sweet to coat the tongue—a root beer, a cupcake, anything. Imagine biting into a soft green walnut, an unripe persimmon, or a handful of pencil shavings. That’s a spitter at its worst. How, then, did anyone discover that something as crisp and bright as cider, or as warm and smooth as Calvados, could be coaxed from it?




  The answer lies in the strange genetics of the apple tree. The DNA of apples is more complex than ours; a recent sequencing of the Golden Delicious genome uncovered fifty-seven thousand genes, more than twice as many as the twenty thousand to twenty-five thousand that humans possess. Our own genetic diversity ensures that our children will all be somewhat unique—never an exact copy of their parents but bearing some resemblance to the rest of the family. Apples display “extreme heterozygosity,” meaning that they produce offspring that look nothing like their parents. Plant an apple seed, wait a few decades, and you’ll get a tree bearing fruit that looks and tastes entirely different from its parent. In fact, the fruit from one seedling will be, genetically speaking, unlike any other apple ever grown, at any time, anywhere in the world.




  Now consider the fact that apples have been around for fifty million to sixty-five million years, emerging right around the time dinosaurs went extinct and primates made their first appearance. For millions of years, the trees reproduced without any human interference, combining and recombining those intricately complex genes the way a gambler rolls the dice. When primates—and later, early humans—encountered a new apple tree and bit into its fruit, they never knew what they were going to get. Fortunately, our ancestors figured out that even bad apples make great liquor.
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    APPLES




    SELECTING A TREE: A good fruit tree nursery will carry a selection of “cider apples” and will offer advice on choosing the right apple for any climate. Different apple cultivars require a different number of “chill hours”—the number of hours between November and February below 45 degrees—to break dormancy, so matching the tree to local winter weather conditions is important. Nurseries will also know whether a tree requires another nearby tree for cross-pollination; not all cultivars do.




     


    




    full sun




    deep infrequent water




    hardy to -25f/-32c


    




    ROOTSTOCK: Apples trees are grafted to rootstock that will control the growth of the tree, regulate production, and resist disease. M9 is a popular dwarf rootstock, allowing trees to reach only about ten feet in height. EMLA 7 reaches fifteen feet.




    THINNING AND PRUNING: Cider apples tend to go biennial (meaning that they bear fruit every other year) if they are not thinned. Large orchards spray chemicals on apple blossoms after most of the flowers have opened, which will kill the open blossoms and significantly reduce the number that set fruit. Home gardeners simply pick a few apples from each cluster when the fruit is about the size of a grape. Ask a nursery or county extension office for pruning and thinning advice; they may offer workshops as well.




    PESTICIDES: One of the great advantages of cider apples is that the trees naturally resist pests, and if they do experience a little damage from bugs, it matters less because the fruit is just going to be crushed anyway.


  




  
cider




  The first boozy concoction to come from apples was cider. Americans refer to unfiltered apple juice as apple cider and usually drink it hot with a cinnamon stick. But ask for cider in other parts of the world and you’ll get something far better: a drink as dry and bubbly as Champagne and as cold and refreshing as beer. When we drink it at all in North America, we call it hard cider to distinguish it from the nonalcoholic version, but such a distinction isn’t necessary elsewhere.




  The Greeks and Romans mastered the art of cider making. When Romans invaded England around 55 BC, they found that cider was already being enjoyed by the locals there. By that time, apple trees had long ago migrated from forests around Kazakhstan and were well established across Europe and Asia. It was in southern England, France, and Spain that the technique of fermenting—and later distilling—the fruit was perfected. Evidence of this ancient art can be found in the European countryside today, where large circular apple grinding stones used to crush the fruit are still half buried in the fields.




  Because the oldest orchards were seedling orchards—meaning that every tree was started from seed, resulting in a mishmash of novel and never-before-seen apples—early cider would have been made from a blend of all the fruit in the orchard not sweet enough to eat. The only way to reproduce a popular apple cultivar was to graft it onto the rootstock of another tree, a technique that had been used on and off since 50 BC. Apple farmers started making clones through grafting, and those popular varieties eventually acquired names. In the late 1500s, there were at least sixty-five named apples in Normandy. For centuries, many of the best apples for cider-making have come from this region, all chosen for their productivity as well as their balance of acidity, tannin, aromatics, and sweetness.




  In America, the toss of the genetic dice continued, with John Chapman, a man we know as Johnny Appleseed, establishing apple nurseries at the edge of the frontier in the early nineteenth century. He considered it wicked to start a tree by grafting, so his always grew from seed, the way nature intended. That means that early settlers grew—and made cider from—uniquely American apples, not the well-established English and French cultivars being grown across the Atlantic.




  Historians love to trot out statistics on cider consumption before the twentieth century to demonstrate what lushes our ancestors were. In apple-growing regions, people drank a pint or more per day—but they had few alternatives. Water was not to be trusted as a beverage: it carried cholera, typhoid fever, dysentery, E. coli, and a host of other nasty parasites and diseases, many of them not well understood at the time but clearly originating in water. A mildly alcoholic drink like cider was inhospitable to bacteria, could be stored for short periods, and was safe and pleasant to drink, even at breakfast. Everyone drank it, including children.




  Cider has always been low in alcohol because the apples themselves are low in sugar. Even the sweetest apples contain much less sugar than grapes, for instance. In a vat of cider, the yeast eat what sugar there is, turning it into alcohol and carbon dioxide, but once the sugar is gone, the yeast die off for lack of food, leaving behind a fermented cider that contains only about 4 to 6 percent alcohol.




  Today, some cider makers bottle their product and then add another round of sugar and yeast, allowing the carbon dioxide to build up inside the bottle and create bubbles, Champagne-style. On the other end of the spectrum, so-called industrial ciders made by large scale commercial distilleries may also contain non-fermenting sweeteners like saccharine or aspartame to give cider the sweetness that the mass market demands.




  

    PRESERVING HERITAGE CIDER APPLES




    Keeping the world’s great cider varieties alive is no simple matter. During World War I, the front line in the battle between the German and Allied forces happened to run right through Simon Louis-Frères’ famous apple nursery near Metz, France. The 1943 Battle of Kursk devastated a thriving nursery and orchard trade south of Moscow. Today pomologists at Cornell University preserve strains in orchards in upstate New York as part of a global movement to catalog and save old apple varieties.


  




  

    CIDER CUP




    In the Middle Ages, people made a crudely fermented drink called dépense by steeping apples and other fruit in water and letting the juice ferment naturally. This is a much more refined version that is light enough to drink all afternoon in the summer.




    2 parts hard cider




    Sliced apples, oranges, melons, or other seasonal fruit




    Frozen raspberries, strawberries, or grapes




    1 part ginger beer or ginger ale (nonalcoholic)




    In a large pitcher, combine the cider and sliced fruit; allow to soak for 3 to 6 hours. Strain to remove the sliced fruit. Fill highball glasses with ice and frozen berries, fill the glass three-quarters full with cider, and top with ginger beer to taste.


  




  

    CLASSIFICATION OF APPLES for CIDER MAKING
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calvados and applejack




  But there’s more to apples than cider. In 1555, a Frenchman named Gilles de Gouberville wrote in his diary that a visitor had suggested a way to make a clear, highly alcoholic spirit from cider. Once fermented, he explained, cider could be heated, so that the alcohol would rise with the steam and collect in a copper pot, where it could be extracted and bottled. A little time in an oak barrel made it even better. The term for this spirit might have originally been eau-de-vie de cidre—eau-de-vie being the early term for any kind of distilled spirit—but it soon earned the name Calvados, after the region in Normandy where it was made.




  Americans wasted no time making their own version of Calvados. The Laird & Company Distillery in New Jersey holds bragging rights to License No. 1, the first distillery license issued in the United States, in 1780. According to the family’s records, Alexander Laird arrived from Scotland in 1698 and began growing apples and making “cyder spirits,” or applejack, for his friends and neighbors. When Robert Laird went to fight under George Washington’s command, the family sent a gift of applejack for the troops. The family claims that Washington liked it enough to request the recipe and begin producing it on his own farm, but there is no record of applejack distillation at Mount Vernon. Cider, however, was regularly made for the Washington family, staff, and slaves.




  Colonists who lacked the technical skills to build a copper still found another way to do it—they’d leave a barrel of cider outside in winter, let the water content freeze, and siphon off the unfrozen alcohol. The “freeze distillation” method was dangerous: with no way to extract the concentrated toxic compounds that can usually be removed during distillation, the alcohol contained enough poison to contaminate the liver or cause blindness. That might have given applejack an undeservedly bad reputation, but fortunately, better distillation methods prevailed.




  Apples also make a fine eau-de-vie. Rather than running fermented apple juice through a still, eau-de-vie is typically made by crushing whole apples into a mash, fermenting it, and distilling a high-proof, clear alcohol. According to Cornell pomologist Ian Merwin, using whole crushed apples yields much higher levels of the aromatics that give apple spirits their flavor. “A good eau-de-vie made with mash fermentation tastes much more like an apple than Calvados does,” he said. It also helps that it is usually distilled in a more sophisticated fractional column still, which allows for more precise retention of aromatics. Calvados, by French law, must be distilled in an older-style alembic pot still, which is a more traditional but less exacting method of distillation.




  Eaux-de-vie are not finished in barrels, which means that the flavor comes entirely from the fruit and not from the oak. “With Calvados,” Merwin said, “you’re really just taking apple-based ethanol, which is a solvent, and putting it into oak to extract the oak flavors from it—which are admittedly nice in their own right. But there’s not as much apple flavor left when it comes out of the barrel.”




  Don’t tell that to a Calvados enthusiast. A nicely aged Calvados possesses a certain golden, sunlit quality that can only come from apples. It is best enjoyed neat, before or after dinner, or even in the middle of a meal: in Normandy the phrase trou normand, or “Norman hole,” refers to the glass of Calvados served between courses to create a hole in the appetite and make room for the rest of the meal.




  

    APPLE SPIRITS




    Apple brandy: A generic term for a spirit distilled from fermented apple juice or mashed apples, bottled at a minimum of 40 percent ABV, usually aged in oak.




    Applejack: In the United States, another term for apple brandy. “Blended applejack” contains at least 20 percent applejack; the rest is neutral spirits.




    Apple liqueur: A sweeter, lower-alcohol apéritif (often about 20 percent ABV) can be made from apples in a number of ways. One method would be to add apple brandy to fermenting cider before the yeast have consumed all the sugar. The higher alcohol content kills the yeast, stopping fermentation and resulting in a sweet drink almost like a dessert wine with fresh apple flavor. Apple liqueurs may be aged in oak before bottling.




    Apple wine: While apple wine is a very old term for cider, today it refers to a type of cider to which additional sugars and yeasts have been added to push the alcohol content higher, usually to at least 7 percent ABV. Apple wines are typically not carbonated.




    Calvados: Apple brandy made in a specific region of northern France, using apples from designated orchards, containing at least 20 percent local varieties, at least 70 percent bitter or bittersweet varieties, and no more than 15 percent sharp varieties. The spirit is bottled at a minimum of 40 percent ABV.




    Calvados Domfrontais: Follows the other rules for Calvados, but this apple brandy must contain at least 30 percent pears. It is single distilled in a column still and aged in oak for at least three years.




    Calvados Pays d’Auge: This is specific to the Pays d’Auge region; it follows all other rules for Calvados and must be double-distilled in a traditional copper still and aged in oak for at least two years.




    Eau-de-vie: A clear spirit made from fermented fruits that is not aged in oak and is bottled at 40 percent ABV or higher. It is the fruit equivalent of “white whiskey.”




    Pommeau: A delightful French blend of unfermented cider and apple brandy bottled at about 16 to 18 percent ABV.


  




  

    THE VAVILOV AFFAIR




    Russian botanist Nikolai Vavilov risked everything to preserve the wild ancestors of the apple tree. In the early twentieth century, he traveled the world to identify the geographic origins of such important crops as apples, wheat, corn, and other grains, collecting seed from hundreds of thousands of plants to establish a seed bank and advance the science of genetics. His goal was to improve crop yields for Russian farmers, but Joseph Stalin considered him an enemy of the state. Stalin had some funny ideas about science: he believed that a person’s behavior could change their genetic makeup, so that habits learned in one lifetime could be passed on through their DNA. Scientists who disagreed went to jail for it.




    Vavilov was arrested for his beliefs in 1940. He spent his last days delivering lectures on genetics to the other prisoners, many of whom surely wished Stalin would have arrested some locksmiths or dynamite experts instead of botanists.




    This version of an Old-Fashioned is mixed with equal parts applejack and bourbon, combining apples, corn, and grains in Vavilov’s honor.




    1 sugar cube




    2 dashes Angostura bitters




    ¾ ounce applejack




    ¾ ounce bourbon




    2 slices sharp apple, such as Granny Smith or Fuji




    Place the sugar cube in the bottom of an Old-Fashioned glass. Splash the bitters and a few drops of water on the cube, and muddle. Add ice, the applejack, and the bourbon and stir well. Use a citrus squeezer to squeeze the juice of 1 apple slice on top. Add the second slice to the glass as garnish.
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    --- (a love story) ---


    Saccharomycetales spp.




    The oldest domesticated living organism is not a horse or a chicken, nor is it corn or wheat. It is a wild single-celled, asexual creature capable of preserving food, making bread rise, and fermenting drinks. It is yeast.




    Yeast is everywhere. It floats through the air, it lives on and inside of us, and it coats the skin of fruit in hopes of extracting some sugar from it. There’s no need to go hunting for wild yeast—leave a bowl of flour and water on the kitchen counter, and yeast will find it. But a few particular species of yeast—especially those belonging to the Saccharomycetales genus—are so effective at fermentation that people learned to keep them alive, grow them in large quantity, and, eventually, to sell them to brewers and distillers. There are laboratories all over the world carefully tending their strains of yeast. Wineries, breweries, and distilleries are often reluctant to remodel, move, or replace equipment for fear of destroying the native yeast that have taken up residence and added their unique characteristics to their products. Tests on identical batches of apple cider show that the particular strain of yeast can radically influence the flavor, introducing unique fruit and floral notes to the finished brew.
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