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TO MY VERY BEST FRIEND AND TRUE LOVE,


DAWN,


FOR ALL THOSE NIGHTS WE SMASHED FRUIT


AND IMAGINED OUR LIVES TOGETHER.
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INTRODUCTION



HOOCH USED TO MEAN ROTGUT, SWILL, OLD GRAPE JUICE, FIREWATER, moonshine, and a lot of other unappealing terms for something you drink only because it’s all there is or because you don’t want to offend whoever is passing it your way. The new hooch is altogether different. It may be wine, beer, cider, mead, or spirits, and its purpose is not a quick and cheap buzz. It’s made from ingredients raised with care and it’s crafted with attention to quality from harvest to glass. Today’s hooch is all about hands-on experience and the deep satisfaction of starting with a handful of seeds and turning them into a glassful of cheer you’re proud to share.


Making your own hooch doesn’t mean you are a bootlegger, cheapskate, or eccentric. Well, maybe you are a little of each. But when you grow (or gather) the ingredients, then handle them yourself every step of the way from raw material to bottle, you become an artisan with a great story you can offer along with the drink: This comes from right here; its terroir is my home. Not that you need a vineyard that stretches for acres or a vast cellar to grow and make a batch of brew, wine, or spirits. You can do something in a city apartment, a lot in a suburban backyard. You don’t need to invest in expensive equipment to get started, and you can make drinks worth sharing even if you flunked chemistry in high school.
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Transforming ordinary garden crops and foraged foods into sublime alcohol seems like it must be complicated, but it’s remarkably easy. The earliest civilizations discovered—most likely by accident—how to make wine and beer. Medieval monks and farmers managed to produce drinks that inspired poetry and earned fortunes without really understanding how it happened. Today, we know that yeast has the unique ability to make alcohol from sugar, and researchers have documented the variations in each strain of yeast’s reaction to different ingredients and conditions, making it simpler than ever before for anyone to capture nature’s purest flavors in a bottle.
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Ancient people surely appreciated—and often celebrated—the sacramental and intoxicating qualities of the alcohol they had. But they may have just as well valued fermenting and distilling—the processes of producing and concentrating alcoholic content—as a form of food preservation. (A really pleasurable kind of food preservation.) You can’t overestimate the benefits of a safe supply of drinking liquids in times before sanitation made water a trustworthy option. We don’t have to worry about a safe water supply anymore, but fermenting homegrown ingredients lets us capture and refine their flavors, and enjoy them for years after they are harvested.


Our world has been so shaped for our convenience, we can press a few buttons on our computers or phones, and anything we desire can be delivered right to our door. So why bother growing a garden? Why go to the trouble of making your own wines, brews, and spirits? I say it’s worth it because the flavors of homegrown and homemade are the purest. Because you get to enjoy unique tastes that are not available commercially. Because many of us have discovered that something is missing from our convenient world. We are hungry for the genuine confidence that comes with providing for ourselves and we are thirsty for knowledge on how to do it simply. We’re growing gardens because we love fresh food, we’re preserving it to get a taste of homegrown food in every season, and we’re sharing our bounty with family and friends because there is simple joy in offering your effort and care to those you love.


This book is meant to show you how easy and rewarding it is to grow and make your own hooch. I believe the goal is to enjoy the process as much as the outcome, so I’ve emphasized the most natural methods every step of the way and purity over convenience for each ingredient and additive. When sharing information on growing, I focus on the organic approach, not only because I know garden chemicals are toxic to people and the environment, but primarily because they leave behind residues that affect the flavor of your ingredients. (If you don’t trust my admittedly biased opinion, ask any vintner or chef about that.) Likewise, I’m inclined to pass on adding sulfites when making my own hooch, though I realize many successful professionals and amateurs include them in their wines, ciders, and meads. I also prefer to use natural ingredients such as black tea and citrus fruits rather than purchase commercially produced tannins and acids. I don’t intend to badger you with this point and I certainly won’t condemn you if you find that you feel more confident relying on synthetic fertilizers and such purchased additives. I do hope you’ll first try to do without them and trust that over time you will acquire the knowledge needed to keep your hooch pure from start to finish.
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In the twenty-five years since I planted the first seeds in my own garden, I’ve gained so much insight on what will work in my conditions, both from talking to other gardeners and from my own experiences. Mostly, I’ve learned that I’ll never stop learning, that every season is different than all the others, and that even if I dedicated all of my time and attention to my garden, there would always be new things to try and new insights to pick up.


The very same can be said for making hooch. The basics are very simple—as you’ll see in this book—and you can expect to succeed on your first try. But as you become more familiar with the process, you can vary your ingredients and the choices you make along the way, learning how each affects the outcome and discovering the formulas that create the results you want. No matter how many batches you make, you will find there’s always more to learn.


There is no substitute for trial-and-error learning, but, like gardeners, hooch crafters tend to be very generous with information and advice that can help you solve a problem. Local supply shops are not only a good place to purchase gear (while supporting a business in your community), they’re also a fruitful place to meet and talk to people with more experience. The members of forums on such websites as www.home-brewtalk.com and www.winemakingtalking.com also eagerly answer questions and share their findings.
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In researching this book and learning all I could about the best ways to ferment and distill homegrown ingredients, I was helped by many generous experts, and I am indebted to them all. A few deserving special note include Diane Flynt, Vince Shook, Paul Zimmerman, Harry Collins, Zeke Ferguson, Jeremy Kidde, Jason Grizzanti, and Christopher Boyd.


The research and writing of this book was encouraged and supported by Christopher Navratil at Running Press and nurtured and guided by Kristen Green Wiewora, an editor with boundless enthusiasm and invaluable insights. Right here, I raise a symbolic glass to toast both of them. I’m also grateful for the thoughtful design by Amanda Richmond, the diligent fact-checking of Louisa Hargrave, and the smart production work of Carolyn Sobczak and the rest of the team of the Perseus Books Group.


Last, and anything but least, I toast you, dear reader, for your time and attention. You could just buy a bottle or six-pack and switch on the Food Channel. But here you are (at the end of a book introduction, no less) and about to embark on an adventure in growing and making hooch just because you can. I can think of nothing more toast-worthy. Cheers!
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CHAPTER No 1



FERMENTATION BASICS


FERMENTATION HAPPENS: IF YOU LEAVE A SOLUTION THAT CONTAINS sugar and water exposed to air, naturally occurring microbes will feast on the sugars and turn them into alcohol or (depending on the kind of sugar) into acids. Prehistoric people, and maybe many other creatures, must have discovered this transformation by accident and found that fermented foods and drinks were not only safe to eat, but beneficial in a variety of ways. They found that fermented honey, fruit, and grains were pleasurable to drink and had medicinal and even spiritual uses. The earliest civilizations had learned to manage the fermentation process and by the time of the classical Greek and Roman periods, making alcohol and fermented foods was commonplace. In fact, fermented beverages were essential for public health in places where people settled and polluted their own water supplies. Still, it was not until Louis Pasteur studied and explained the activity of yeast and bacteria in the 1860s that fermentation was clearly understood to be the result of yeast’s digestion. Before Pasteur, fermentation was thought to be the result of spontaneous generation—a gift of God.
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Fermenting is not just a way to make alcohol—it’s a food preservation process. Fermenting milk into cheese and yogurt are ways to keep milk consumable longer, just as pickles and sauerkraut keep fresh cucumbers and cabbage edible well past the time when they would spoil. Fermentation unlocks the precursors to and reveals the flavors of fruit and grains, and preserves them for years after. Fermentation preserves food because the yeast reproduces faster than the undesirable microbes that cause spoilage, and then the alcohol or acids that are the result of fermentation reach levels that kill off all of the microbes, good and bad. Fermentation lets you safely—and deliciously—preserve a wide variety of homegrown ingredients, as you’ll see throughout this book.


Fermenting is the first step to making stronger drinks, too. The raw ingredients in spirits such as brandy, apple jack, and bourbon are fermented to turn them into alcohol and then the alcohol and flavors are concentrated through distillation. We’ll get into distilling in Chapter 6, but here we’ll start with the basic information and steps to fermenting your garden-fresh foods.


[image: ] ESSENTIAL SUPPLIES [image: ]


Home fermenting can become a costly hobby, but it doesn’t have to be expensive when you are starting out. You do, however, need a few basic items to get started. Search online and at local supply stores; you may find well-cared-for used equipment that will serve your needs as you learn more about what works for you.







BASIC GEAR







Moist, sugar-rich ingredients left in any container will begin to ferment, but when you want a predictably palatable result, it helps to have some simple, low-cost gear to help you stay on track. Most crucial, unless you protect the fermented beverages from oxygen, spoilage bacteria will turn your homegrown ingredients into vinegar, not alcohol. The items here are useful whether you’re making wine, cider, or mead. They also work for making beer, but that requires few more essential items that are covered in the chapter on brewing (page 26).


PRIMARY FERMENTER. When blending all of your ingredients and pitching the yeast, you’ll find it easiest to work in a container with a wide open top, like a food-grade plastic bucket. Beware of non-food-grade garbage cans, which may be treated with rat poison. A 6-gallon container is ideal, because it gives you plenty of room to make manageable batches from 1 to 5 gallons. Considering that a gallon of liquid weighs about 8 pounds, anything larger is too heavy to manage. You can buy plastic buckets designed for home fermenters, which have gallon markings indicating the volume levels and an opening drilled and plugged where a spigot can be inserted. If you get any other container—and you can find lots of suitable, food-grade buckets that are discarded by restaurants and other food-service operations—you can mark the levels yourself and drill out a hole for the spigot. Just be wary of any bucket that has many nicks and scratches where bacteria can colonize.


As you will read in greater detail in the section on oxygen (page 26), you can choose to allow your must to be exposed to the air during the active primary fermentation, though it does risk contamination by acetic acid bacteria (the kind that make vinegar) and other undesirable microbes that derail the yeast’s work. As long as the surface shows a head of bubbles, there is typically enough CO2 evolving from the fermentation to blanket the must or wort (the liquid that becomes wine, cider, mead, or beer) and protect it from the oxygen needed by acetic acid bacteria to survive. You want to at least cover it with a cheesecloth to keep bugs and debris out. For a safer, closed fermentation, get a bucket with a tight lid that can be fitted with a fermentation lock.
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Primary Fermenter


SECONDARY FERMENTER. Glass carboys—large jugs with a narrow opening—are the choice for secondary fermentation of nearly every experienced home brewer and vintner. The carboy’s design is ideal for fermentation because it minimizes the amount of oxygen that comes in contact with the must. The cone-shaped top traps nitrogen, which forms a natural barrier to oxygen.


Carboys are commonly available in 1-, 3-, 5- and 6-gallon sizes. You can find them at yard sales and flea markets, as well as from online and retail suppliers like those listed in Resources on page 195. If you buy them used, be sure they have no cracks or chips. Get clean new caps for them.


When full, glass carboys can weigh 50 pounds or more. They’re hard to handle and are destroyed (along with your product) if they break. Rubber handles designed for them, available from brewing/winemaking suppliers make them easier to manage. Sitting them in large plastic milk crates works well, too. This protects them from separating at the base, as they may do if stored on a hard surface, such as concrete. If they separate when you pick them up at the base, you may lose a finger.


AIRLOCK. While you want to keep your must or wort from exposure to air during fermentation, you also need to let the carbon dioxide that is produced escape. An airlock, also referred to as a fermentation lock or a bubbler, makes that easiest. It’s a plastic or glass tube with a few twists and turns in it, with a rubber stopper (called a bung) with a hole that the tube fits into it. You keep the tube filled with distilled water or clear alcohol like vodka to prevent any microbes—or fruit flies—from getting down the tube and into your must or wort. Vodka keeps the airlock more sterile than water does, but it evaporates faster so you have to replenish it more often. If you go with water, refresh it every few days to prevent any microbes from getting established. No matter which you use, be sure there is always enough liquid in the airlock to be effective. An airlock also is a good indicator of continuing fermentation because the liquid in it will bubble (hence the term bubbler).
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Secondary Fermenter


An airlock isn’t very expensive—you can get a basic plastic one for about $15 or delicate blown-glass models with more handy features for about $100—but if you’re on a tight budget when just starting out you can fashion a crude one by placing one end of a sanitized tube into the rubber stopper and keeping the other end fully submerged in a small cup of water.


FLEXIBLE PLASTIC TUBING. Transferring your fermented drink from one container to another is called racking and in that process you separate the liquid from its sediment—dead yeast and debris from your raw ingredients—so that the liquid becomes clearer. You make the transfer with flexible plastic tubing. A 6-foot length is usually sufficient, but you might want to get several lengths if you plan to ferment often because the tubing needs to be replaced as it ages. You can buy it from a brewing supplier or pick it up at a hardware store or home center. Just be sure it is labeled “food grade.” The standard tubing sizes are ⅜ inch and ½ inch. Clamps for both ends of the tube will help you control the flow of liquid and minimize messy accidents. It takes a little practice to get used to handling the tubing, so keep in mind that the end should never touch the floor.


HYDROMETER. A valuable tool for accurately reading how your fermentation process is progressing, a hydrometer measures the relative density of liquids to water, which is sometimes referred to as specific gravity (SG). (I’ll explain this in more detail on page 23.)


The standard hydrometer design for brewers and vintners is made of glass and has a long, cylindrical stem with a small bulb at the bottom containing a little lead ball. Markings on the side show the SG measurement. Basic models cost about $15, those with more features go for $40 or more.


The hydrometer works on the principle that a floating body displaces a volume of liquid whose weight is equal to its own; the lighter the liquid (that is, the less its SG), the deeper the body sinks because a greater amount of liquid is required to equal the body’s weight. When you use your hydrometer, keep in mind that temperature affects the readings, because water becomes denser as it cools. Be sure you do all of your testing at room temperature or use a thermometer with an adjustment chart. If you become more serious about fermenting, you may want to have two or three hydrometers with different ranges for more precision. Those that measure the 5 percent to –2 percent range are especially useful at the end of fermentation.


BOTTLES, CORKER, OR CAPPER. You can buy bottles from beer or wine supply stores, but you can also clean thoroughly and reuse empties from family and friends, or ask for them at local bars and restaurants. For wine, pass on screw-top bottles because they can’t be corked. Champagne bottles are made of thicker glass, so they hold up well under pressure. However, you need specific corks and wire for them. Beer bottles come in so many shapes these days, but the tops tend to be the same size.


Light is no friend of your homemade beer, wine, mead, or cider. You might like to see how it looks as it ages, but light can spoil its flavor and change its color. Avoid clear glass and stick with green or brown bottles. Wine left exposed to sunlight in a clear glass bottle will smell like rotten garlic.


You don’t have to bother taking the labels off used bottles, but if you want to, get a hair dryer and hold it near the label to soften the glue behind it. After you peel it away, scrape off any glue or paper left behind with an X-Acto knife or razor blade. Pure acetone nail polish remover is useful to dissolve the residual glue.


You can find a little plastic device to help you insert corks into bottles for $10 or you could opt for the $2,300 pneumatic corker, but if you’re making and bottling 5-gallon batches, a $30 floor corker is about right. Wear safety glasses when corking, as some bottles are imperfect and break under the pressure of corking.


Cappers for beer bottles have about the same price range and again for about $30 you can get a sturdy and easy-to-use model. If you are tempted to store wine in beer bottles, be aware that wine is acidic and will corrode the cap, and subsequently will taste rusty.
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ADDITIVES. Grapes, cider apples, and malted grains have a balance of flavors that yield great-tasting drinks after fermentation. But many other raw ingredients—including most fruits and vegetables, as well as honey—lack sufficient acidity or the bite of tannins that those more common ingredients have naturally. You need to add those components to your must, or you may end up with a result only you are willing to drink. Keep in mind that microbes that harm humans can’t survive at a pH under 4.0. You can buy premixed acid blends (follow the package directions for amounts) or you can simply use freshly squeezed lemon juice. Use the juice from one-half to a whole medium-size lemon in each gallon of must, depending on how acidic the raw ingredients are. Strawberries and most vegetables are closer to neutral, so they need more lemon juice, while raspberries and tomatoes need less. Remember to always mix acids into your must before you pitch the yeast.


Tannins are an essential flavor component of all but the sweetest wines, and they’re not naturally present in almost any fresh food except grapes and apples. So you need to add them, but because the flavor is noticeably bitter, you want to add only small amounts. You can buy powdered tannin blend, often made from dried grape pomace, or you can add black tea to your must. The blacker and stronger the tea, the better. If you add tannin powder to red wine before it ferments, it will combine with protein in the must and stabilize the naturally occurring tannins, making the color more even and the flavors softer.


Pectins are compounds in many fruits that help them to gel, which is desirable when you’re making jam but not when you’re fermenting. You’ll see in the section on making wine that pectic enzyme is recommended with some fruits—the enzyme breaks up the pectins before they can set and ruin your drink. Pectic enzyme also breaks down cell walls, releasing more of the fruits’ flavor compounds. You can buy it in liquid or powdered form—the latter costs less, does not need to be refrigerated and is sufficiently effective for making small batches of wine. If you add sulfites to your wine (more on that in the next paragraph), wait at least ten hours after before mixing in the pectic enzyme.
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CAMPDEN TABLETS. Commercial winemakers and many home fermenters rely on campden tablets (potassium metabisulfite) to kill off wild yeasts and other unwelcome microbes that accompany fruit from the field to the fermentation bucket. The sulfite is also used to stop fermentation before the yeast has consumed all of the sugar, giving the tightest control over the sweetness and alcohol content. It is also added during the secondary fermentation period to protect the drink from oxidation. It’s sold in tablet form, with each containing about one-half gram of the compound. Sulfites reduce your risk of spoilage but some people have allergic reactions to them, others say they can taste the residues in the finished product. For me, the natural way is almost always the best—take care of the ingredients from harvest to fermentation bucket, be diligent about sanitation and airspace while you are fermenting and you can make wine without sulfites. Many winemakers who know the source of their fruit opt not to use sulfites before fermentation, but do use them at bottling if the wine will be aged over six months. Sulfite is the only substance known to protect wine from both oxidation and from bacterial spoilage.


Be aware that sulfites, sulfates, and sulfides are entirely different chemicals. If you can eat a “golden” raisin or a fig Newton without an allergic reaction, you’re not allergic to sulfites.







HANDY ACCESSORIES







The gear covered in the preceding section is essential (except for the sulfites). It’s possible to do without some of the items, but not easily. The stuff in this section may not be necessary, but each item can help you to be more successful. You can add them to your kit as your interest and time investment grow. They are listed in the order of how helpful they are.


PH METER. Acidity level is so crucial to the effective functioning of yeast. You’ll get a lot of reassurance that your must or wort is on track if you check the pH before you start fermenting. Knowing the pH will tell you not how much acid you have, but how much is in an active, ionized state. Such minerals as potassium can “buffer” the acids, raising the pH to the point where bacterial spoilage is possible, leaving the drink flat tasting and off-color. Old-fashioned pH test strips work, but a multi-feature electronic meter with thermometer included gives you lots of valuable information you can use throughout the process. A good one can cost $75 or more, but you’ll use it often. If you do use a meter, standardize it often for accurate readings.
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pH Meter


RACKING CANE. The aim of racking your drink, or moving it from one container to another, is to separate the liquid from the dead yeast and other sediment in the container. A racking cane attaches to flexible tubing and is curved on the end that goes into the full container—it keeps the tube from resting on the bottom, where the sediment is concentrated. The handiest racking canes have a siphon included so you can generate suction to start liquid flowing.
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Racking Cane


FRESH FRUIT PROCESSORS. Large-scale operations have equipment for turning fresh fruit into juice, but you don’t need to set up a manufacturing plant to make processing fruit easier and cleaner for you. You can find fruit presses that fit in a basement or garage for less than $500 and a crusher/destemmer that can sit on a tabletop for around $200. Both allow you to speed up the process significantly. Juicers and pitters also help and may be found at yard sales and flea markets. Pulp bags and strainers make it easier to extract the flavor from a wide variety of fruit, vegetables, and herbs while keeping particles that can mar the flavor or clarity out of your must.


REFRACTOMETER. A handheld device that measures how light refracts through a liquid, a refractometer is often used by wine and cider makers to assess the sugar content of fruit. This is a standardized way of determining ripeness. To use it, a sample of juice is placed between a calibrated prism and a covering plate, then the refractometer is held up to your eye, allowing you to see a line on the scale marked inside. There are many different models—you want to be sure to get one with automatic temperature compensation, because changes in temperature affect the readings.


BOTTLE FILLERS. Funnels and tubes let you fill one bottle at a time, which won’t take too long with a batch of 5 gallons. But if you start to make bigger batches or want to keep the bottling process cleaner and easier, get a three- or five-spout bottle filler. It’s compact enough to fit into a garage or basement.


BOTTLE BRUSHES AND BOTTLE TREES. In the next section, I will cover the absolutely critical topic of sanitation, but while we’re on the subject of handy accessories, a selection of different-size brushes and a rubber tree for drying bottles upside down help you ensure that the bottles you plan to use are as clean as can be.
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I asked the same question of every one of the many experienced fermenters I talked to in researching this book: What is the most important lesson you’ve learned since you started out? Surprisingly—or maybe not so surprisingly—they all gave the same basic answer as their first response: Lapses in sanitation are far more likely to spoil your efforts than any other cause. When bacteria come in contact with your must or wort, they can compete with yeast and totally derail the fermentation process. Even just a few stray microbes in a bottle can produce off-flavors.


To prevent that, you must sanitize and thoroughly dry every single surface and implement that will come in contact with the fluid. That includes not just the fermentation buckets, carboys, and bottles, but also the siphon, funnel, tubing, bung, airlock, measuring cups, spoons, and your hands. And you need to repeat the careful cleaning every time you use your gear. Wiping things with a sponge or cloth is more likely to introduce new bacteria than to remove them. Air dry, always!


SOAP AND WATER. You can use very hot water and liquid soap to clean your fermenting equipment. You want to take extra care to rinse thoroughly, because soap clings to many surfaces and can leave behind a residue that could be a fertile breeding ground for bacteria. Use the purest unscented dish soap (e.g., Ivory) to keep any odors from lingering behind and finding their way into the drink. Unscented baking soda is a good soap alternative, too.


You might think that using your kitchen’s automatic dishwasher is an effective way to sanitize. It uses very hot water and soap to clean and warm air dries the dishes inside. But be wary of this approach—a dishwasher gets your plates and glasses clean enough to eat from, but it can leave some bacteria alive and soap residue may not be thoroughly rinsed off. Unless you have a commercial-grade dishwasher with a power booster, your water won’t get hot enough to truly sanitize.


BLEACH. Even better than soap at killing bacteria, unscented chlorine laundry bleach diluted in water (five parts water to one part bleach) is the most popular way to sanitize gear used for fermenting. It is widely available and very effective. Some pros find that it can leave behind an aftertaste, especially if you are not thorough enough with rinsing. I also have to note here that chlorine is a toxic chemical that harms the environment both in its production and when you dispose of it.


Oxygen bleach, also known as hydrogen peroxide, is a very effective antimicrobial sanitizer. It’s a bit more expensive than chlorine bleach, but less prone to unpleasant aftertastes. Remember, though, it’s not for cleaning out residue from used bottles, buckets, and carboys—it works just as a sanitizer after cleaning.


ALCOHOL. For the spot sanitizing of small items like tools and valves, ordinary household rubbing (isopropyl) alcohol is effective. Keep a spray bottle with a solution of three parts alcohol to one part water handy when you’re involved in the fermentation process, so you can use it as needed.


SANITIZERS. Professional brewers and vintners, along with a lot of bars and other businesses that need sanitary glassware, rely on products formulated to clean thoroughly and leave behind no residues or odors. There are a variety of these acid-based cleaners on the market, but the most popular and widely available are B-Brite, C-Brite, and Star San. They are similar, though not identical, but the latter was the most recommended by experts I’ve spoken to. These products neutralize lees (dead or residual yeast that drops to the bottom of the fermenter) and mineral deposits left behind by water and other ingredients, and they kill bacteria and other microbes. In most cases, sanitizing products need no final rinse to remove residues—you just pour them off after they’re done foaming. This keeps new bacteria from colonizing in water droplets left behind by rinsing. Sanitizers are more costly than household products, but if you can afford them, you get it back in protection against wasting what you invest in ingredients if they are spoiled by less than pristine gear.


Sanitizing is important at all times. I could mention it with every step or direction in this book and it still wouldn’t be as often as you need to do it. But I’m only going to say it once—right here. Every time you get ready to start a batch, sanitize all of your gear right before you begin. When the batch is finished, thoroughly clean and dry the gear, then sanitize before you pack it away. Before you start the next batch, whenever that is, sanitize it again. And again. You get the idea—don’t waste your time fermenting if you don’t have the time to sanitize.
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Your most basic supply is water. It makes up more than 90 percent of any drink you make, so it has a significant impact on the flavor of your finished product. (That’s why one of the major American beer companies likes to promote its “Rocky Mountain” water, even for the product it brews in Virginia, Ohio, and Texas.) For most of us, water from the tap is not an ideal choice. Tap water is often too acidic for healthy fermentation because many municipalities treat it with chlorine and other chemicals to kill unwelcome microbes. Soft water—created by processing hard water through salts and other compounds—may end up with a distinct metallic taste and can be too alkaline for fermentation. Distilled water is pure and has a neutral pH, but it lacks mineral content that yeast needs. It is, in a sense, too dead for yeast to survive in it.


The ideal is true spring water, because it has minerals, but no additives that affect pH or the flavor of your finished drink. These days, few of us have direct access to a spring from which we can collect water. You most likely will be buying spring water in bottles. Look for “ozonated” spring water, which has been purified of bacteria and other contaminants using oxygen molecules stimulated by ultraviolet light rather than with harsh chemicals. Deer Park and Volvic are two trustworthy brands of spring water.
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If I promise not to give you disturbing flashbacks to high-school chemistry class, will you stay with me here as I explain how fermentation works? When you get to managing the process on your own, you’ll be glad you did.


Start with this: Fermenting fresh food and water is the digestive process of yeast, which consumes carbohydrates (e.g., sugar), excretes alcohol and acids, and emits carbon dioxide. The yeast converts the sugars in the food into glucose (C6H12O6), and then breaks down the glucose molecules in a ten-step sequence called glycolysis. The result of the process is two molecules of ethyl alcohol (CH3CH2OH) and two molecules of carbon dioxide (CO2). Your chemistry teacher might have written it as this formula: C6H12O6 = 2(CH3CH2OH) + 2(CO2).


When you add yeast to a sugar-rich fluid you’ve made, you initiate a life cycle in which the yeast reproduce madly, get their fill of sugar and then die. I won’t give you all the lurid details of their short and busy existence, but it will help you to guide yeast to do your bidding if you are familiar with these four distinct stages of their lives:


FUEL UP. When you first pitch the yeast into a must (for wine, cider, and mead) or wort (for beer), it takes on oxygen, gathers nutrients, and undergoes cellular changes that prepare it to reproduce. This “lag time” can last from twelve to seventy-two hours, depending on the specific strain of yeast. In the most commonly used yeasts, the lag time will be over in about twenty-four hours.


REPRODUCTION. You’ll know when lag time has ended when the must or wort is bubbling vigorously, which typically continues for four to six days for most types of drinks. During this next, “aerobic” phase, the yeast is reproducing multiple times until it reaches a peak defined by the amount of sugar, nutrients, and oxygen available in the must or wort. There typically are more than a quadrillion yeast organisms per quart when they begin to metabolize the sugar.


CONSUMPTION. When reproduction has peaked, the slower, steadier part of the process starts. In the case of cider, this fermentation stage may reach its natural conclusion in four to six weeks, whereas mead may be fermented in about eight weeks. For wine and beer, this primary fermentation can take three to four months, and in certain formulas even longer.


DECLINE. The final stage, known as flocculation, arrives when the sugar supply has dwindled and the alcohol content of the fluid is too high for most of the yeast to survive. As they run out of steam, the yeast cells clump together in “flocs” and fall to the bottom of the container. As this occurs, the fluid begins to clear. But even while most of the yeast is in decline, some of them remain active in the must or wort, continuing the conversion of sugars to alcohol for another three to six months or even longer.







SPECIFIC GRAVITY







Although you can’t actually see all of this process without a microscope, you can observe visible signs that it’s happening, such as bubbling and the floc clumps on the bottom of your containers. Those signs give you a general idea of where you are in the process. You also want to take precise measurements along the way to guide you and assure you that the process is working as it should. The most crucial of those measurements is the fluid’s sugar content at various stages of the cycle. You can use one of several systems to calculate this, including Brix (the choice of professional vintners), Balling degrees, and Plato (used mostly by brewers). The most dependable way to check the specific gravity is with a hydrometer. Pure water at 68°F has a gravity of 1.000. Your must or wort, a fluid comparatively dense with solids, will have a higher gravity, in some cases up to 1.140. As the sugar is metabolized by the yeast, the fluid’s density, or gravity, decreases.


Now let’s go back to our formula. The yeast turns glucose into two ethyl alcohol molecules and two carbon dioxide molecules. During fermentation, the CO2 escapes as it bubbles away, while the alcohol is left behind. By comparing the molecular weight of carbon dioxide (44.0098) with that of ethyl alcohol (46.0688), you find that for each gram of CO2 that bubbles off, you have 1.05 grams of alcohol. You can measure the amount of alcohol your fluid has by taking a gravity reading at the start of fermentation and at different junctures along the way.


For instance, imagine that the starting gravity of your fluid is 1.06 and after fermentation the gravity is 1.02. Subtract the ending gravity from the starting and you’ll know how much carbon dioxide gassed off. Multiply the difference (0.04 kilograms/liter) by 1.05 and you get the mass of the alcohol, in this case 0.042 kg/L. Now that you know both the mass of the solution (1.02 kg/L) and the mass of the alcohol (0.042 kg/L) you can calculate the percentage of alcohol by mass by dividing the two. I’ll do the math here: 0.042 divided by 1.02 equals 0.041, which means the fluid is 4.1 percent alcohol by mass. When you measure the alcohol in beer, wine, and other drinks, you want to know the alcohol by volume rather than mass—that’s what “ABV” means when you see it on labels of liquor you buy. The percentage of alcohol by mass is higher than the percentage of alcohol by volume because an equal mass of alcohol occupies more volume than water does. You can convert the percent of alcohol by mass to percent of alcohol by volume by dividing the mass into the density of alcohol, which is 0.79 g/L at room temperature. To follow through on our example, you divide 4.1 alcohol by mass by 0.79, which gets you 5.2 percent alcohol by volume, or about the alcohol content of cider or medium-strength beer.


All of this information is important for choosing the right yeast for your recipe and the end result you desire. Fortunately, there are tools to help you do this. A hydrometer is a simple device that measures the gravity in a fluid. You take your first reading before you pitch the yeast and then at regular intervals along the way. You’ll know the fermentation process is nearly or completely finished when the gravity stays the same for several consecutive weeks. (Find out more about hydrometers on page 14.)


The denser your must—that is, the more sugars and other ingredients it has—the higher the starting gravity will be. Each strain of yeast has an optimal gravity level and limits to its alcohol tolerance. If you use yeast that is outside of its tolerance, the fermentation process will stall before finishing, leaving you with an unpalatable drink and wasted ingredients. Every yeast strain’s optimal gravity and tolerance are available from yeast suppliers. You will find out more on pages 30 to 33 about how to choose your yeast to match your recipe and the alcohol level you want.


It’s a good rule of thumb that you can expect the gravity of a must or wort to drop by at most about 0.100 points during the fermentation process. With that in mind, you can narrow down the yeast options for it and anticipate roughly what the alcohol content will be when it’s finished.








PH








The right gravity may be the most important factor in getting yeast to function effectively, but it’s not the only one. The must also needs the right pH, a supply of oxygen at the start and a consistent source of nutrients.


Technically a measure of potential hydrogen, pH is a way to gauge the comparative acidity or alkalinity of a compound, on a scale of 0 to 14, with 0 being purely acidic and 14 being all alkaline. Pure water has a neutral pH of 7, and pure alcohol is close to that. Water that’s been treated with chlorine to purify it (as many municipalities do) has an acidic pH. Many of the ingredients used in fermenting to make alcohol, such as fruit juice, grain mash, and honey, are also distinctly acidic. They can bring the must’s pH down below 6.0 and even lower. Furthermore, you may add acids (e.g., citric, malic, or tartaric) to your recipes, separately or in a blend, to help balance the powerful sweetness of such ingredients as honey or those that lack sufficient natural acids, such as dandelions. Many strains of yeast do not stay active when the pH is 5.0 or lower.


Determining the pH of your must or wort is a lot easier than explaining what it is or how it works. You can use a litmus test (which in this case is literal and not the metaphor so overused today in politics and culture). A real litmus test involves dipping treated strips of paper into the fluid. If the strips turn red, the fluid is acidic; if the strip turns blue, then the fluid is alkaline. It is, however, a rather broad measure of the acidity. You get a more specific reading using metallic precision strips or an electronic pH meter, both of which are also more expensive than the simple strips. The more precise reading helps you to know exactly how close you are to the intolerance range for your yeast and can guide you in bringing the fluid into the acceptable range.


You can find yeast that can handle the acidic environment or you can raise the pH by adding to the liquid base (another way of saying alkaline) substances, such as calcium carbonate (also known as chalk). You want to use these cautiously, though, because they can drastically alter the acid-to-base ratio and push your pH too far in the wrong direction. They also can leave behind undesirable flavors. Add these compounds a teaspoon at a time to a small portion of your must or wort, mixing it well with the rest of the must or wort, then take a pH reading before you add more.








OXYGEN








In the lag time right after you pitch yeast, the cells begin preparing themselves for the rapid and expansive reproduction they undertake before they begin metabolizing the sugars you’ve provided for them. To make the changes they need to reproduce—which they do by dividing into new yeast cells—they need a healthy supply of oxygen. Scientists who study this process estimate that they need about eight to twelve parts per million in the must or wort. Although measuring oxygen concentration in fluid requires laboratory equipment, a home fermenter can simply inject a sufficient amount of oxygen into the fluid by stirring it vigorously before pitching the yeast. More advanced brewers and those who want more control can use an air stone or bubbler, such as those used in aquariums, to inject oxygen into the fluid. About ten minutes of aerating with a bubbler will saturate the fluid with enough oxygen for the yeast cells to reproduce.
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