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The Homebrewer’s Companion, Second Edition is dedicated to homebrewers throughout the world. They have inspired an international renaissance in brewing and a respect for beer tradition and innovation.

I especially thank the following people who helped make the original edition of this book possible: Chris Miller, my original editor of over ten years at Avon Books, for her support and enthusiasm for my work. Michael Jackson as a friend and for his unparalleled dedication, furthering international awareness of beer and brewing. During his life, Michael afforded me continued insight and assistance. Tracy Loysen as a friend who had helped extract creativity, clarity, and insight with my original work with this book. Michael Saunders and Gina Truex for being there as great friends, during my abeyance while writing the first edition of this book.

I owe a continuing debt of gratitude to my friends and colleagues who have worked and volunteered with the Brewers Association and the American Homebrewers Association. Their knowledge, generosity, and passion for quality have inspired me throughout my life. And my parents, Aram and Lucy, who’ve had the patience to let me stumble into and enjoy the paths I’ve followed.
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FOREWORD

TO THE FIRST EDITION, 1994

by Professor Michael J. Lewis*






I have never homebrewed, though I’ve been around homebrewing a long time. I first seriously observed the sport in the days of Pabst Blue Ribbon malt extract plus four pounds of sugar and baker’s yeast. They were rough and ready times. Homebrewers consumed their product, of course, if they got to it before it exploded into the butter, but I’m not sure they could ever “relax and have a homebrew”! In those days—the early 1960s—I was already brewing at the University of California at Davis on a rather sophisticated 5-gallon pilot-scale brewery as part of my teaching and research responsibilities, and I began to use that experience to teach courses about the homebrewing art. I like to think those courses made a difference, and of course, our university extension program has grown hugely since then, but nothing can compare to the sea change in the life of homebrewers wrought by Charlie Papazian and the Association of Brewers and its numerous offshoots, including the American Homebrewers Association and Brewers Publications. This book adds to Charlie’s incomparable contribution to the field.

Homebrewers are among my favorite people. They have a passion for beer and brewing that few other groups can match, and a thirst for information that borders on the fanatic. Ideas are rapidly taken up and tried, and stand or fail on their intrinsic value; and information travels quickly. We now teach homebrewing to a very different clientele than formerly: The passion and fascination remain the same, but the level of sophistication is much higher now than before, and so are the expectations for success. So is the willingness to invest in equipment and knowledge and good raw materials, such that there is very little these days the determined homebrewer cannot achieve. Charlie Papazian wrote this book with such homebrewers in mind. Any book is a compendium of what an author knows, what he has read and learned, what his experience has taught him, and how he thinks and what he thinks about. Charlie excels in all of these categories and brings it all to this book.

Homebrewing is a hobby like any other, in which one needs to invest time and money and thought; but that is where similarities end. Homebrewing is not stamp collecting or bird-watching, because there is an actual end product that meets the creative needs of an individual. One might say the same is true of arts or sports hobbyists—but surely amateur musicians or painters or golfers must inevitably fall so far short of satisfying their own expectations that their hobbies must be more frustration than satisfaction. It’s different for homebrewers. Homebrewers, perhaps, are more akin to those whose hobby is cooking or quilting or some other useful pastime. But even here the analogy is not exact—after all, one must eat and stay warm whether the meal is from scratch or Stouffer’s. A homebrewer (oddly) makes something that can totally satisfy his or her need to create and yet can be entirely done without; it therefore qualifies as an act of love—self-love, perhaps, but love nevertheless.

Is that why the hobby generates the kinds of passions and enthusiasms that it does? Why do people homebrew? Many years ago there was some legitimacy to the argument that one could choose between Budweiser on the one hand, and homebrew or perhaps imports on the other. These days the commercial brewing industry (including the microbrewery and brewpub industry) provides such an extraordinary range of beers that it seems hard to justify homebrewing on the basis that one’s sensory expectations cannot be met somewhere between Budweiser and Big Foot. But the naissance of the microbrewing industry, far from preempting the homebrew hobby, seems to have acted as a spur to it. Though more and more people can now enjoy without much effort a wide range of beer products, for some odd reason they want to make these products for themselves or they want to further expand on what is available.

The dollar cost of specialty beers (including microbrewed products) might spur some to homebrewing, but I don’t meet many poor homebrewers. Most homebrewers are clearly in it for fun and pleasure, and saving a buck is of secondary importance—at best a thin disguise akin to a fly fisherman justifying his sport by the price of fish. No! Homebrewers just enjoy making beer, enjoy tasting the beer they make, delight in reaching out through these ancient processes to centuries of craft brewers who went before, are fascinated by the technology, history, and science of the craft, and love to meet others with the same passion. Homebrewing is intriguing and it’s fun, and this book will add to both aspects of the hobby.

Making beer at home no longer need be a hit-or-miss operation, and an excellent presentation is not only achievable but expected. All homebrewers should know precisely how they made a beer and exactly what they would do in practical terms to improve or change it. Once a beer has been improved to the point where it satisfies the taste buds of its creator, the brewer should then be able to reproduce that beer at will. Though slavish consistency is not a necessary part of homebrewing, I have never quite understood the point of making a different beer at every brewing. Surely a brewer should work steadily and logically at improving a few beers that each meet a particular desired taste profile; without this logical and developmental approach, every brew is a crapshoot. Though Charlie offers many recipes in this book, they are (or should be) beers he likes best; that is a useful starting place for making those you like best.

I have never much enjoyed the company of those homebrew aficionados who crave original gravity without good purpose and who worship excessive consumption of alcohol, or those who never tasted a beer they didn’t like (except any domestic major) or boast loudly of beer-drinking feats extraordinaire in places far away and of products curious. I prefer the company (and usually the beers) of those who realize that beermaking and beer drinking are a matter of taste. It’s not a macho thing. It’s okay not to like some beers; it’s okay to eschew bitterness/blandness; it’s okay not to like black beer, or brown or pink; it’s okay to know what you like and to say so. It’s not okay to discount others’ preferences, however extreme or peculiar or ordinary they might be. And it’s okay not to win prizes. The crucial essence of homebrewing demands you make exactly what you individually like best, and appreciate what you create and have fun while doing both. This puts a premium on information—hence this book.

Homebrewers don’t like too much bad beer happening too often—it costs money and time and effort and occasionally damnable pride. In my experience folk can only “relax and have a homebrew” if the beer tastes good and tastes the way the brewer intended. That’s why we now teach nine homebrew courses each year, and why I heartily welcome this new book.






PREFACE: BEER IS MY BUSINESS AND I’M LATE FOR WORK






I remember walking over and accepting a taste of beer from my uncle Paul (a close family friend), who was sitting in the stiff-backed living room chair. It was Ballantine beer and I liked it. That was in Cranford, New Jersey, 1954. I stood less than belt-buckle tall and I vividly recall liking the stuff. But my parents successfully discouraged any more sips, and as any five-year-old would have done, I went back to playing with my brand-new Lionel train set circling our brightly lit Christmas tree.

I went through the next thirteen years of growing up without a drop of beer. But boy oh boy, I remembered how good it tasted.

I was too young to harbor thoughts of sneaking a bottle or two. Besides, my parents rarely drank beer, and there never seemed to be any around unless my uncle Paul was visiting.

In 1958 we moved to Warren, New Jersey, and I continued my quiet forbearance and led a life of go-carts, cowboys and Indians, touch football, model rockets, airplanes, stamp collecting, Cub Scouts, Little League baseball, and secret clubhouse meetings. (We called ourselves the Red Devils. We never did much except dig a secret escape tunnel just in case.)

In 1967 I graduated from Watchung Hills Regional High School. I never ever got higher than a C grade in English, and I recall my English teacher recommending to my parents that I become a science student; no hope in the liberal arts for me. These things never worried me and somehow it seemed appropriate to celebrate graduation with beer. My high school buddy, Bob, had a few connections through his older brother, and we found ourselves with a six-pack between the two of us. I don’t remember much except that the beer tasted downright awful and that the effect of three cans totally disoriented me at the imperfect moment of climbing over a split-rail fence—headfirst and head down. We spent half the night sleeping off our inebriation in the parking lot of the Union Village Methodist Church.

I don’t think my parents ever suspected my illegal indulgences until the time I got Bob arrested along with myself, four other underage rascals, and a case of beer. We were all nineteen or twenty at the time. After a $240 fine and the bad taste of beer still lingering, I continued to modestly indulge in store-bought beer during my first few years of nuclear engineering studies at the University of Virginia in Charlottesville.

The truth of the matter was that throughout my early college years I had not enjoyed the taste of beer since I had taken my first sip from Uncle Paul.

Then George Conner walked into my life, or rather came to play marbles at our own Whoop Moffitt Memorial Marbles Tournament. My roommates and I got to know George more and more. After long days of work at his own Arbor Hill Preschool and day-care center, he’d saunter down for a game of Go or dissertations on the state of our lives.

George was a beer drinker, and it wasn’t too long before he suggested that we go visit his beermaking neighbor. We had never heard of such a thing as “homebrew” before. With little hesitation we found ourselves trying a neighborly brew. The novelty of making one’s own beer intrigued me much more than the taste of what I now recall as fizzy, cidery, and alcoholic-tasting prohibition-style homebrew.

We found ourselves walking away buzzed, inspired, and with the following cryptic recipe written on a 3 × 5-inch card:

    5 gallons warm water

    1 can Premier Blue Ribbon malt (light or dark)

    1½ cans full sugar, white or black, more or less

    Mix

    Add 1 cake bread yeast when cool

    Ferment until bubbling stops (7 days to 5 weeks depending on your sugar content and temperature). Best at 45 degrees F.

    Tip [sic] bottle.

My first three 10-gallon batches of dump-and-stir (I stirred with a short-handled wooden spoon and my forearm) homebrew kept the sewer rats happy. The stuff was undrinkable. Being somewhat persistent, I managed to discover corn sugar, beer yeast, and that washing my arm mattered. Consequently, up from the 8 × 8-foot dirt-floored basement of George’s preschool emerged many an infamous palatable brew.

I still can’t figure out how I managed to enjoy the stuff, but enjoy it, I did. I somehow acquired a taste for those brews, as did most of our acquaintances; even those who disliked commercial beer found “Charlottesville pleasure” in every bottle. Perhaps we drank in secret sympathy for those original thirty orphaned gallons. Actually for the state that 1970 to ’72 was in, it tasted damned good.

I continued my education through five years. I abandoned an invitation to continue with the naval ROTC at the beginning of my fourth year but did persist to achieve a bachelor of science in nuclear engineering in 1972.

After graduation and a third consecutive summer working at Pine Island Camp in Belgrade Lakes, Maine, pure whimsy brought me to Boulder, Colorado, that same year. Nuclear engineering became unclear engineering, and within a year I found myself starting my teaching career as a preschool teacher and a born-again homebrewer. A kindergarten through eighth grade teacher, I remained through 1981, taking off each summer to hitchhike and backpack across the United States and British Columbia, as well as having extended backpacking ventures in the Hawaiian Islands, Fiji, Bali, and Central America. And yes, I sampled beer—homebrewed, village-brewed, and commercial—whenever I could afford it.

It was in 1973 that I figured I knew enough about making beer (which was hardly anything at all, but the results were legendary) to teach a beer-brewing class through Boulder’s Community Free School. It was in these first class sessions that I actually boiled my first wort. I soon discovered many ways to improve on beer and developed a taste for what I’d call quality beer, an experience I had never known before. Yes, I’ve had my failures and memorable brews; who present could ever forget the original and legendary “Goat Scrotum Ale” or “Barkshack Ginger Mead”?

Through those years from 1973 to 1983 I taught over 1,000 people in the Boulder-Denver-Front Range area of Colorado how to make and enjoy great beer. My mimeographed six-page class curriculum evolved to a funky but inspirational self-published, self-typed forty-page book titled The Joy of Brewing (1976). Four years later I self-published the ninety-page The New, Revised and More Joy of Brewing (1980). Three years later I signed a contract with Avon Books to write The Complete Joy of Home Brewing (1984) and later revised that book several times, ultimately leading to The Complete Joy of Homebrewing, Fourth Edition (2014).

Meanwhile most graduates of my class became avid homebrewers and beer enthusiasts. In 1978 they inspired the formation of the American Homebrewers Association (AHA) and its magazine, Zymurgy. In fact, one of the four students in my very first class, Charlie Matzen, along with a bottle of April Morning Honey Spruce Lager, was the principal catalyst for inspiring the idea of a newsletter for homebrewers. I recall the moment quite vividly. It was Easter Sunday and we had just finished a few bottles of homebrew in the Utah desert in the area surrounding Lake Powell; Colorado River Canyon country. There was a thunderstorm approaching from a distance. We relaxed and had another homebrew. Lightning zigzagged across the sky. Curiously, the brightest flash streaked from one cloud to another as the letter Z. The rain never came, but we had another homebrew and knew the Z stood for “zymurgy,” the last word in the dictionary, meaning the science and art of yeast fermentation. Later that evening we also saw a vision of the Easter Bunny walking across Lake Powell—but that’s another story. Homebrew has been responsible for many inspirations in my life. Zymurgy magazine and the American Homebrewers Association were two of them.

The nonprofit educational association was founded in 1978 with the contribution of three years of volunteer help from dozens of local Boulder homebrewers, along with $4,000 in personal loans that eventually got repaid about five years later. In 1981 I left teaching (though I still enjoyed it) to take on the one full-time position at the AHA, drawing and living off a salary of $300 per month. By 1987 the AHA and Zymurgy had evolved to serving as a separate yet joined division of the Association of Brewers (now called the Brewers Association). At year end 2013 the AHA had over 43,000 members.

In the 1980s other divisions of the Brewers Association emerged or were created to meet the growing interest in information about beer and brewing. The Institute for Brewing Studies and its magazine the New Brewer were created in 1983. They served the informational and professional needs of persons interested in small-scale commercial microbrewing. Keep in mind that in 1983 there were only a dozen microbreweries in North America; ten years later there were over 400 and now in 2014 we call them “craft brewers.” There are over 3,000 small and independent craft brewers in the United States with nearly 2,000 in the planning stages.

In 1981 it was not homebrew but perfect pints of real ale at the Great British Beer Festival that inspired me to initiate the first Great American Beer Festival (GABF) in 1982. The first GABF was a small event with three micro-brewers, seventeen large or regional brewers and about 700 Boulder beer enthusiasts. Thirty-plus years later it features 500 American breweries, nearly 3,000 beers, and 50,000 festival attendees from all over the world. There was always too much to learn, and Brewers Publications (established in 1986), the book publishing division of the Association, was also inspired by many bottles of great homebrew. It publishes a few books per year on the subject of beer and/or brewing.

In 2005 the Association of Brewers merged with the Brewers Association of America, retaining all the activities of the Association of Brewers and the now-unified support of most of America’s small heritage and craft brewers. The Association has about fifty full-time employees. As president of the Brewers Association, I continue to manage, write, guide, and travel. Brewing remains a priority and I still continue to brew twelve to eighteen batches of beer and mead a year. I’m “on the road” two to three months per year, attending brewing events, visiting breweries, and listening to and talking with amateur and professional brewers worldwide.

When I’m not traveling on business you may find me camping, cycling, gardening, fishing, relaxing in my hammock, or somewhere out of the ordinary. I enjoy traveling sight unseen to developing and third world countries to learn more about people, myself, and the way we are and have been. Naturally I drink the local beer, but I mostly enjoy just drinking it in interesting and lively environments and not necessarily having to talk about it, just like most other beer drinkers.

[image: image]

Keg tossing? Well, whatever I do, I take great care not to spill any beer.

Through the years I’ve brewed thousands of gallons of mostly good beer. Thousands of times I’ve heard first-time homebrew drinkers say, “Hey, this stuff is good.” I’ve heard as many times, “I like this, and I don’t usually like beer.” I get these responses from men and women, young and old. It almost seems as though no one dislikes well-brewed homebrew and the company of good people. There is something inherently likable about good beer. It’s appreciated, and the taste for it naturally develops.

Now you’ll have to excuse me. ... I’ve got to go. ... Beer is my business and I’m late for work.






INTRODUCTION






You’ve been homebrewing for fifteen years, or five years, or three years. Perhaps you’ve been brewing for less than a year. Whoa-ho, there are many of you who have been at it for six months and have already brewed over twenty batches. Somehow you’ve found the means, the mind, and yourself with this book in hand. You’ve come to the profound realization that WORK IS WORK ... PLAY IS PLAY ... BEER IS BEER ... BUT HOMEBREW IS THE BEST.

Ladies and gentlemen, you are out of control—and that ain’t bad, is it?

10 REASONS WHY YOU BOUGHT THIS BOOK

Whether you consider yourself a beginner, intermediate, or advanced homebrewer, you’ve come to realize there are a lot of variables that can influence the character of your beer.

      1.  You are enjoying beer as you’ve never enjoyed beer before.

      2.  You have learned to recognize, respect, and appreciate beer in ways you had never imagined.

      3.  You’re a hobbyist at heart, and the art of homebrewing has revealed a means to tap into your creative instincts.

      4.  You’ve found the results rewarding and worth the distinction of sharing with friends. Mesmerized by bubbles rising from the bottom of your glass of homemade brew, you’ve dwelled on the mysticism of it all.

      5.  As brewers have done for 10,000 years, you’ve sipped, quaffed, and conceded thirst for the beers of your creation.

      6.  A bit of masterfulness has crept into your everyday life.

      7.  With a bounce in your step and bubbling in your fermentation locks, you move forward in your daily life knowing that there is a full fermenter in your home brewery.

      8.  Bottles and kegs condition themselves with the proper effervescence and will soon debut. You measure your days knowing that while your beer ferments or ages life is improving in your home.

      9.  You’ve begun to plan for your next batch, while always on the lookout for new ideas, new techniques, and new beers.

    10.  You may even be thinking of going professional and are wondering how much more complicated, creative, and life-changing can beer making get.

[image: image]
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Illustrations by Steve Lawing






THE GOLDEN RULE






The Golden Rule of Homebrewing is: “Relax. Don’t worry. Have a homebrew.” Without a doubt the single and most dramatically significant thing that can spoil the taste of your beer is ... worrying. Remember that whenever you brew or enjoy a glass of beer.

You have strived to Relax. You have pursued the fine art of Not Worrying. And indeed you’ve had a Homebrew. You often wonder what the world could be like if more people brewed their own beer.

You are a brewer. You appreciate quality beer. You have this book in hand. Have you already jumped to the recipe section in search of a recipe for your favorite kind of beer? Perhaps you thumbed through the ingredient section investigating whether there was anything new to enliven your curiosity. What does this book say about lagering? You wonder, having flipped to the index in search of techniques that enable you to keep up with the creativity that’s rampant in the craft brewing world and to brew more types of beers like those you’d be willing to pay money for.

You’re at the beginning of another book on brewing. What worthy advice might this writing offer? Yes, “Relax. Don’t worry. Have a homebrew” is still the Golden Rule of Homebrewing. Yet another quite profound truth of brewing beer is that it is an art. Beer is fashioned with the tools of knowledge and experience. Science is a valuable tool, but the artistic elements of brewing cannot be reduced to a scientific process. Be wary of the scientification of brewing.

Science is temporary rule, order, and an attempt to explain why the world behaves as it does. It is a set of laws and statements about phenomena observed and verified repeatedly. Throughout history science agrees on sets of rules for relatively short periods of time. Then we change the rules and laws, because someone else has observed new and different things, and new rules are based on more current experience. Scientific knowledge can help us make better beer.

But science alone can never create the experience of producing fine beer. Our own experiences are absolute and essential. Your heart, mind, and soul become part of the beers you create. Your senses are your most valuable tool. Taste your ingredients, your fermentation, and your premature beer. Watch it ferment. Note the aromas. The difference in the sound that bubbles make in hot water and cold water tells you something.

Brewing is not just a recipe and a set of important procedures and measurements in your brewing logbook. You must observe your beer and note what it is telling you. The development of the art of brewing takes time. For all of us who brew, it continues. The purpose of this book is to help enhance the spirit of creativity, to explore new tools for brewing, and above all to help advance your wonderful journey in homebrewing.

The Homebrewer’s Companion, Second Edition is not about how to chill your wort—it is about how heat moves. It’s not about trub separation—it is about the behavior of liquids. It’s not about reactions in brewing—it is about dancing with enzymes and ions. It is not about culturing yeast—it is about creating life and soul. It is not about beer styles—it is about people and the environment in which we enjoy beer. It is not about maximum yields and efficiencies—it is about personal priorities.

The Homebrewer’s Companion, Second Edition is not about homebrewed beer—it is about yourself.
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THE HOMEBREWER’S COMPANION






FIRST FEW THOUGHTS






Work is work. Play is play. Beer is beer. Homebrew is the best.

The Homebrewer’s Companion, Second Edition is for intermediate and advanced homebrewers. Before we move ahead to a somewhat orderly and advanced presentation of brewing ingredients, process, equipment, and style, this first brief section offers a few reminders. Let’s just be sure that you’re not forgetting a few basics before advancing your skills. You may already have your homebrewery in order, but just in case, grab a homebrew and cruise through these first few thoughts.

IMPROVE YOUR WATER. IMPROVE YOUR BEER

If you are using a municipal water source, there is one simple thing you can do that can help improve the quality of your beer. Purchase and install a sink-top bacteriostatic activated-carbon water filter. It’s simple to install, and you can configure it so that you only use it for water that you consume. Your investment will range from about $50 to $200, but over the long haul it runs about 2 cents per gallon. Unlike boiling, activated charcoal will remove chlorine and chloroamines from your water supply. These chemicals combine with organic compounds to create harsh, undesirable flavors, barely perceptible to some but annoying to others. The advantages of filtering are twofold: It is simple to do and it will markedly improve the taste of your water.

SIPHONING SENSE

Transferring beer from one container to another is an essential step for every homebrewer. There are many ways and means to simplify this process, but there is one principle that must be kept in mind whenever handling fermented beer: Avoid aerating the beer once it has finished fermentation. The introduction of oxygen to finished beer will accelerate the staling process and render beer oxidized and unpalatable.

Preventing the spoilage of good finished beer is easy. Avoid splashing the beer when siphoning by placing the outspout of the siphon at the bottom of the receiving vessel. This is a simple and very important principle you can keep in mind to help maintain beer freshness.

DO YOU HAVE A PROBLEM?

It tastes funny, but you’re not quite sure why. Was it the ingredients, the yeast, the process, the temperature, the bottles? For a new brewer, it can be quite frustrating knowing that your beer isn’t exactly what you would like it to be, but not knowing why.

There’s one simple observation you can make that will almost always indicate whether or not you have a bacterial contamination that has affected the flavor of your beer. Hold a bottle of beer up to a bright light and carefully examine the fill line in the bottle’s neck or any part of the surface where beer and glass are in contact. Is there a deposit adhering to the glass in the form of a ring or small dots? If so, you can be 100 percent certain that you have a bacterial contamination, whether you like it or not and even whether you like the beer or not. It’s time to investigate your sanitizing process and get out the household bleach. At least now you know what kind of problem you have and you can seek advice on how best to get back to clean brewing. Don’t give up. Don’t worry. Every brewer confronts this problem several times a lifetime. And solves it.

SANITIZING CONTAMINATORS

Many homebrewers use a wire mesh strainer to strain hot wort from spent grains. Due to their weave, wire mesh strainers are impossible to sanitize with chemical solutions such as bleach and water. Bacteria and other contaminating microorganisms evade chemical solutions by lodging themselves in the microscopic world of nooks and crannies. For the price of a paper clip and a bit of forethought, one can use the brewpot and the boiling wort to heat and sanitize the strainer. Immerse the strainer in the boiling wort during the final 15 minutes of boiling. Configure a paper clip as an extended handle and hook it on the lip of the pot to prevent the strainer from falling completely into the boiling liquid.

Do you use a saucepan to ladle hot wort from the brewpot into your fermenter? Does the saucepan have seams that hide and protect bacteria? If so, your saucepan needs a heat treatment as well. This might best be done directly on your stove top.

WASH YOUR HANDS

Didn’t your mother tell you this? Before handling equipment coming into contact with wort or fermenting beer, wash your hands with soap and water. But please don’t get overly compulsive about this. Have a homebrew and think about the sense it makes.

CHEAP SANITATION

At less than $2 per gallon, household chlorine bleach is about as cheap a sanitizer as you can get. It will make over 300 gallons of sanitizing solution. It works well and, with a few hours of soaking, even removes stains and bacterial deposits on the inside of contaminated beer bottles. One ounce of bleach mixed with 4 gallons (15 l) of cold water will last for weeks in a cool environment. It is easily rinsed with hot tap water. (For brewing purposes, hot tap water is essentially sanitized water, so no need to worry here.) It works on plastic hoses, funnels, fermenters, glass; there is really no justification for contaminated beer because of ineffective sanitizing solutions. Caution: With prolonged contact it does corrode stainless steel and other metals.

TASTE IT

It takes a lot of practice, but taste your beer. Taste your unfermented wort. Taste it while it is fermenting and at bottling time. Taste your malt ingredients. Chew every kind of grain. Crush, squeeze, and feel hops between your fingers. Smell the perfume they emit. Slowly learn the difference between fresh ingredients and stale ingredients, between fresh beer and old beer.

Use your senses of sight, smell, touch, taste, and hearing to experience your ingredients, your beer, and the brewing process. If you take the time to do this, you will learn the art of brewing in a way no book or technical measuring instrument can convey.

Participate in beer evaluations as a learning apprentice or as a judge or for fun. In the company of others there is a lot to learn about beer, yours and those you buy.

What does the rest of this book offer? It’s presented in hopes of fulfilling your expectations with thought-provoking ideas, information, and resources to help you discover more ways to brew the kind of beer you like.





Ingredients, Process, and Equipment—and Beer!

Malt, hops, yeast, and water; these are the basic ingredients of beer. But ingredients alone do not beer make. The manner in which the ingredients are processed and the kind of equipment used to process the ingredients are as essential as the ingredients themselves.

      • Ingredients

      • Process

      • Equipment

These are the fundamental factors that provide the basis for structure from chaos. The chaos of a thousand variables, all harmonizing into dynamic relationships resulting in the final character of beer. Ingredients, process, equipment; they are variable beyond your wildest imaginations. They affect one another in ways mysterious and obvious. Their dynamics inspire an appreciation for things created.

The art of brewing is about appreciating these relationships and appreciating the necessity of being master of ingredients, process, and equipment; the substance, action, and tools.

The brewmaster is one who may observe and understand or who observes and does not understand—but observes nonetheless and is willing to learn. An open mind, flexibility, intuitiveness, and the willingness to adapt are all essential in achieving the final expression:

      • Beer

Read about ingredients. Read about process. Read about equipment. Know that only when they are conceived and respected as a whole can beer be made by a brewmaster.
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MALT
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MALT EXTRACT

Most homebrewers owe the success of their brewing hobby to the satisfaction of having made their first batch of beer from malt extract. Over 90 percent of homebrewers continue to use malt extracts for their brewing endeavors. Malt-extract brewing clearly has its advantages over more time-consuming (and more rewarding for many) all-grain full-mash brewing. In less than 2 hours a homebrewer can easily brew 5 gallons (19 l) of quality beer using a minimal amount of equipment.

As the hobby matured and became increasingly more popular, malt-extract brewing became more rewarding and increased its ability to match the qualities all-grain brewers seek with their beers.

Sometimes beer made from malt extract syrups or powder has been considered less appealing than beer made from all grains. This difference may be due not to extract versus all-grain factors but rather to other important brewing variables.

In the mid-1980s England’s Campaign for Real Ale (CAMRA, a watchdog organization for Great Britain’s consumer beer interests) taste-tested three different beers made from the same full-grain mash. One was made from wort drawn directly off the mash. Another was made from malt extract syrup that had been processed from that mash with tap water added. The third was made from the same malt extract syrup with distilled water added. Being proponents of full-grain mashing, the CAMRA panel members admitted to being biased against extract-brewed beer. But they found in a blind tasting that they preferred the malt-extract-and-tap-water-based beer over the distilled-water-based brew and found no characters in the full-grain brew to solicit a preference for or against the extract-based brew.

Yet the panel and other participants in this experiment still realized that many extract-based beers brewed in the pubs left something to be desired. They could not identify what it was other than describing homemade pub-brewed extract beer as “nearly always having a characteristic (and indifferent) flavor that we think of as ‘malt extract.’”

The panel concluded:

      1.  Freshness of product was one factor contributing to the excellent quality of the beers they tasted in this experiment.

      2.  The quality of yeast used in the experiment was thought to be a significant factor.

      3.  A knowledgeable and well-trained brewer brewed the experimental beers under controlled conditions. This may have been a factor in the overall good quality of all the beers.

Their conclusions were astute and bear remarkable insight as to what was to transpire almost ten years later in the American homebrewing hobby.

DOES FRESHNESS REALLY MAKE A DIFFERENCE?

Today in America the popularity of the hobby clearly is an advantage to homebrewers because they can be more assured of fresher malt extracts. This is particularly important with malt extract syrups, less so with dried extracts. While malt extracts in their package will not spoil, syrups tend to get darker with age and develop flavors that are contrary to the fresh flavor we expect in beer. Lighter malt extract syrups are more sensitive to these changes.

Dried malt extract, whether bought in bulk or in typical 3-pound (1.4 kg) packages, can be conveniently stored and measured. Store unused dried malt extract in double plastic bags in a cool, dry place. If you don’t, you will create a unique product called “rock malt.” Rock malt is best processed with a homebrew in one hand and a hammer in the other. The smashed pebbles can be dissolved in cold water overnight and then brought to a boil in the brewing process. But enough about rock malt.

The growing popularity of homebrewing has helped to move products on and off the shelves more quickly. Currently it is rare to find stock that has been sitting for over one year on the shelves.

KNOWLEDGE IS YEAST? YEAST IS KNOWLEDGE?

The quality of the yeast used in the CAMRA experiment was thought to be a significant factor. In the late 1980s American homebrewers were first introduced to a wide variety of liquid yeast cultures. The variety and availability of these cultures continue to increase, and their quality continues to be excellent.

In more recent times it can be said that the technology for both culturing and drying yeast has led to dramatic improvements in the quality, viability, and availability of dried yeast. Technology has even overcome the past challenges of producing dried pure-culture lager yeasts. But as mentioned in The Complete Joy of Homebrewing, Fourth Edition, one should stick with trusted brand-name yeasts rather than generic unidentified dried yeast packaged in plain white foil packets. Perhaps the one disadvantage of quality dried yeast is that variety is somewhat limited, but even this continues to improve as homebrewers and small craft brewers grow and create demand worldwide. Why the lack of choice? The technology and process for culturing and drying viable yeast cultures is expensive. A greater amount of any one type of yeast needs to be processed and sold in order to keep costs down. As demand increases, more varieties may become available.

Quality yeast has definitely improved the quality of beer made from malt extracts. American homebrewers now have access to the same quality of yeast used by professional brewers all over the world.

KNOWLEDGEABLE BREWING

The knowledge that American homebrewers have and the information they have access to are unsurpassed in the history of homebrewing. Magazines, journals, newsletters, judging groups, Websites, and knowledgeable homebrew shop personnel have guided hundreds of thousands of homebrewers in the right direction. Homebrewers are now able to avoid pitfalls common in a more distant past.

Malt extract always is the first thing to be wrongly (usually) blamed for low-quality beer. In commercial settings, such as pub breweries, there is an inclination to believe that with malt extract one does not need to know as much about brewing, and that a skilled brewmaster is not necessary. This gross misconception has always led to the demise of malt-extract pub breweries. In most cases it may take an even more knowledgeable and trained brewer to assure that the extract produces beer comparable to that made with full-grain mashes. If cost is a factor in brewing, in the end malt extract costs more than grain malt, and an advanced and skilled brewmaster costs more as well. That is why one doesn’t encounter too many successful malt extract pub breweries. But for a homebrewer, malt extract has all the advantages of time savings, quality beer, flexibility, and satisfaction. The comparative cost differential is minimal at the homebrewing level.

THE WELL-ATTENUATED BODY

The popularity of homebrewing has inspired an absolutely astounding and bewildering array of malt extract products. Hop-flavored specially formulated malt extracts with yeast are sold as kits intended to brew specific kinds of beer. Then there are malt extract syrups and dry powdered malt extracts. There are hundreds of malt extract products to choose from, produced principally in Australia, Belgium, Canada, Germany, England, Ireland, the Netherlands, New Zealand, Scotland, and the United States. It isn’t by accident that these malts are produced in nations that have a notable brewing tradition.

Choosing the color of malt extract for a desired style of beer is a relatively easy exercise, but choosing a type of malt extract that will result in a beer with the correct fullness or thinness of body is not quite so simple. If you want a light-bodied Pilsener, then a malt extract should be used that is known to attenuate well, that is, be more fermentable and containing less full-bodied carbohydrates such as dextrin. If you seek a full-bodied sweet brown ale or “chewy” stout, a malt extract that does not ferment as completely should be your choice. Brands of plain malt extract are generally consistent in their fermentability. Experiment with the dozens of brands to determine for yourself which brands are more or less fermentable. Keep good notes and don’t forget to drink the beer.

Malt extracts come and go, and products are sometimes reformulated based on current conditions and demand. Check out brand reviews on the Internet to determine what other homebrewers and homebrew supply shop owners are saying about these products.

RECIPE CONVERSIONS

Recipes are starting points for all homebrewing formulations. They can be followed exactly as presented, knowledgeably varied, or altered because you have no choice. You will often be forced to choose another ingredient because of the unavailability, temporary or otherwise, of desired ingredients.

One of the simplest substitutions that can be made is malt syrup for dried malt and vice versa. Most malt syrup is about 80 to 85 percent solids and 15 to 20 percent water. For simplicity, use an 85 percent conversion factor when substituting dried malt for syrup. Thus, if 1 pound of malt syrup is called for in a recipe, you can substitute 0.85 pound of dried malt. Likewise for the reverse conversion, approximately 1.2 pounds of syrup will substitute for 1 pound of dried extract. Specific malt extracts will contribute specific characteristics to a beer. Substituting dried extract for syrup or vice versa will result in a variation of the beer’s intended final character, but it will be a close approximation and may be a desired discovery (and another recipe worth repeating).

Malt extract brewers are often introduced to beers brewed by others and consequently inspired to brew themselves. But sometimes you may discover that that great taste of homebrew was based on a recipe calling for mashing grains. Good-quality malt extract can be substituted for grain malt in any recipe, giving results that can resemble (but not duplicate) the original beer. If you wish to convert an all-grain recipe to an extract recipe, you can substitute 0.65 pound (0.3 kg) of light dried malt extract or 0.75 pound (0.34 kg) of light malt extract syrup for every pound (454 gm) of pale malt (malted barley grain). If the grain recipe calls for lager malt (a lighter type of pale malted barley), try choosing an extralight or extrapale malt extract made from lager malt.

Some specialty malts such as crystal (sometimes referred to as carastan or caramel), chocolate, and other roasted black malts and roasted barley do not need to be processed through mashing. They offer extract brewers a simple option for enhancing a beer’s flavor and color. Extract brewers who choose not to use any grains in their recipes can substitute colored malt extracts such as amber, dark, and extradark malt extract for specialty grains and produce similar results. Here are some examples portraying simple conversions:

      Specialty malts are crushed, and 1 cup (237 ml) equals approximately ¼ pound (113 g)

      5 pounds (2.27 kg) amber

           malt extract = 5 pounds (2.27 kg) light malt extract + 2 cups (474 ml) crystal = 5 pounds (2.27 kg) light malt extract + ½ cup (119 ml) black, roasted, or chocolate malt

      5 pounds (2.27 kg) medium brown

           malt extract = 5 pounds (2.27 kg) light or amber malt extract + 1 cup (237 ml) black, roasted, or chocolate malt + (optional) 1 or 2 cups (237 or 474 ml) crystal malt

      5 pounds (2.27 kg) very dark

           malt extract = 5 pounds (2.27 kg) light or amber malt extract + 2 or 3 cups (474–711 ml) roasted, black, or chocolate malt

The versatility of light malt becomes apparent when you realize that you can combine it with different specialty malts to produce malt extract of any color.

GRAIN MALTS

A lot has changed on the American brewing scene since the birth of modern-day quality homebrewing in the 1970s, and there is every indication that these progressive trends will continue. These changes continue through the efforts and the grass-roots enthusiasm of homebrewers and their appreciation for diversity and quality in beer. Much of the change has been economically driven by the commercial small and independent craft brewers throughout America. They have created a market for specialty craft beers—beer styles other than typical light American-style lager beers. Small breweries have created a demand for a wide variety of imported and made-in-America specially malted grains.

Homebrewers have always been the grassroots-tier customers of the malt companies. The distribution system for homebrewing supplies chooses the malts it makes available to the hobby from the larger production batches of malts made for the commercial craft brewers.

With the continued popularity and growth of small brewery specialty products and the growing popularity of homebrewing, the homebrewer wins, especially the all-grain brewer. Homebrewers also benefit from the commercial brewing industry’s research and development efforts to grow better barley (and hops) for brewing.

Pale malted barley (pale malt) is a generic tag used to designate many types of very light-colored malted barley, which usually makes up the majority of the grist (total amount of crushed grains, malted or otherwise). The term specialty malt refers to types of malt that usually are not the major portion of the grist but are added in relatively small quantities to influence the character of a beer’s aroma, flavor, color, head retention, or mouthfeel. But you can’t always use the specialty malt designation as such. There are exceptions, sure as there are homebrewers enjoying one of their own homebrews right this very moment as you read or reread this paragraph. There are some beer formulations whose grist will take on a major proportion of specialty malts. In these cases usually the lighter specialty malts are utilized.
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USING SPECIALTY MALTS WITHOUT MASHING

Many specialty malts must be fully mashed with the rest of the grist, but as previously mentioned, there are exceptions. Black malt (sometimes referred to as black patent malt, named after an eighteenth-century process of roasting malt patented as British patent number 4112), chocolate malt, various crystal and caramel malts, and roasted barley are the principal malts available to homebrewers that do not require a mashing regime to convert nonfermentable carbohydrates to fermentable carbohydrates. These malts can contribute color, roasted flavor and some degree of flavor stability to the character of beer. Crystal and caramel malts also can contribute to the perception of final unfermentable sweetness.

For ideal extraction of the favorable qualities of any malt, the crushed grain should never be brought to a boil. Some beginning recipes and procedures guide beginning brewers to bring these specialty malts just to a boil and quickly remove them from the heat source. This is a simple procedure designed to encourage their use by first-time brewers. For those who desire to improve the quality of their beers with a small additional investment in time and attention, the grains should not be steeped in water whose temperature exceeds 170 degrees F (77 C). The extraction of undesirable tannin and astringent characters is minimized with a lower-temperature steep.

A procedure that works very well is to mix the crushed grains with water and maintain temperatures at 150 to 155 degrees F (66–68.5 C) for 30 minutes. The grains and water are mixed in a ratio of 1 pound (0.45 kg) to ½ gallon (1.9 l). Add the liquid strained and extracted from this “steep” to malt extract and continue the brewing process with a vigorous boil, adding hops and more water as needed.

THE ESSENTIAL KERNEL: ALL ABOUT MALT

If you’ve ever wondered why there isn’t one book that neatly and concisely compiles all you’d ever want to know about malted barley, then you’ve never done any real research yourself. There is good reason why a comprehensive overview does not exist. The diversity of information and of individual brewers’ needs is enough to drive you to making your own homebrew with whatever ingredients are available and coming to the conclusion that yours is some of the best you’ve ever had.

Almost all of the dependable information on malt originates from professional literature. Commercial brewers’ needs are diverse. The equipment, the recipe formulations, the processes, and crop quality vary tremendously. Brewers must adapt to whatever is the best quality of malted barley they can get.
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After an initial 48-hour water steep, barley kernels sprouting rootlets while growing acrospire emerge from beneath husk. Sprouted and dried barley kernels become malt. From top: rootlet development after one day of germination; rootlets begin to wither after five days of germination and acrospire length is about full length; kilned and cleaned malt. Photos courtesy of Coors Brewing Company, Golden, Colorado.

Two-row, six-row, highly modified, undermodified, high-enzyme, low-enzyme, lager malt, ale malt—they have all been quite thoroughly explained in several books, including The Complete Joy of Homebrewing, Fourth Edition. The best advice I can offer to someone who wishes to understand “all about malt” is to read no fewer than ten authors/resources/books about malt and its influence on beer. Stock your refrigerator with several of your own beers in order to maintain contact with reality. Take notes. Do take notes! Divide them into two groups. Make a list of points that every source usually agrees on and generally trust those rules, facts, statements, and opinions. Also make a list of the points that either contradict or don’t match other sources. Then seek out discussions with “experts” and begin to understand why these sources disagree or facts don’t match. When you are through drinking all of your beer and have completed this research, you will be an expert.

How can the subject of “all about malt” be approached in a book such as this with a limited number of pages? The question was seriously considered. After much perusal of literature and a 12-ounce bottle of six-year-old homebrewed barley wine ale, I arrived at an answer: Get practical. What are some of the more common problems or challenges homebrewers might face when brewing all-grain recipes—particularly when brewing light lagers or pale ales, when the choice of malt can be influential? Let’s examine some practical information about the characters of malt.

A KEY TO UNDERSTANDING MALT

There are many specifications by which malt is measured. These include but are not limited to:

Beta-glucan

Color of wort, clarity, and viscosity

Diastatic power

Alpha amylase activity

Extract

Coarse-grind extract (dry basis)

Fine-grind extract (dry basis)

Coarse-grind—Fine-grind difference

Growth of acrospire

Percent moisture

Protein

Percent total protein

Percent soluble protein

Percent soluble/total protein ratio

Sieve (size) assortment

Beta-glucan—A gumlike substance that can cause commercial brewers problems with stuck runoffs and wort filtration if the beta-glucan level is too high. From 75 to 150 ppm is a range that is acceptable for malted barley.

Color of wort, degree of clarity, and measurement of viscosity—This is additional information that may be provided by the manufacturer of malt.

Diastatic power (includes alpha amylase activity)—A measure of potential enzyme “energy” that a malt has. We can be assured that all pale and lager malts have more than adequate enzyme power to convert their own soluble carbohydrates to fermentable carbohydrates plus about 10 percent adjunct starch. High-enzyme malts such as many varieties of American 6-row and newer varieties of 2-row have a surplus of power, allowing them to convert 40 percent extra adjuncts. Diastatic power is measured in degrees Lintner. A typical high-enzyme American six-row will be 150 to 180 degrees L, while an American two-row may be about 80 to 140 degrees L. European pale and lager-type malts have developed primarily 2-row barley malts for a wide range of uses but in general diastastic power ranges are notably lower than American grown barley malts. European units of diastatic power are expressed in degrees W-K (Windisch-Kolbach units).

Degrees (W-K) = (3.5 × degrees Lintner) –16.

Generally if the average total degree Lintner (diastastic power) of the grist is 60 to 70 or above, full conversion will occur. For example if a grist has 80 percent of 100 Lintner pale malt and 20 percent of 0 Lintner rice, full conversion would be expected:

0.8 × 100 + 0.2 × 0 = 80 Lintner = average overall diastastic power of grist

Extract—A measure of the soluble carbohydrates that can be extracted by the mashing process. It is measured by the ratio of the weight (dried) of the soluble material to the initial weight of the malt and is expressed as a percentage. For example, one year’s crop of typical two-row lager malt coarse-grind extract may be about 79 percent, while a six-row lager malt may be 75 percent. This number can help estimate the total weight of solubles in a given volume of water, thus making it possible to calculate degrees Balling, Plato, or specific gravity.

Coarse-grind extract (dry basis)—imitates typical mash conditions.

Fine-grind extract (dry basis)—gives an idea of maximum yield given certain conditions.

Coarse-grind–fine-grind difference—partial indication of degree of modification. Larger differences indicate less modification; smaller differences, more modification. How it works is that fine grind will tend to give a maximum yield regardless of modification, while coarse grind/brewery grind yields will be influenced by degree of modification.

Growth of acrospire—A measure of the growth of the acrospire inside the outer husk layer of malt, indicating degree of modification of the malt. If the acrospire is less than half the length of the kernel, the malt is undermodified. If it is three-quarters of the length up to the full length, it is considered normally modified. Overmodified malt has an acrospire that sometimes grows the full length of the kernel or more. The degree of modification helps indicate the protein character of malt. More modification increases soluble proteins.

Percent moisture—Pale malts are usually 2 to 4.5 percent moisture. Roasted and mild malts have less moisture. If moisture gets too high, storability decreases.

Protein—Excellent beer can be made from less than ideally ground malt, low- or high-enzyme malt, undermodified or highly modified malt, and malt of varying color and viscosity, but when your protein goes haywire you may have problems unless you compensate for it in your brewing process. But first you’ve got to know what is not ideal and begin to understand its impact on the character of your beer.

Total protein content is expressed as a percentage of the total weight of the malt. Almost all of the nitrogen content of malt is bound in protein. Nitrogen is about 16 percent of the total weight of protein. Analysts measure the weight of the total nitrogen in malt (% N) and multiply by (100/16), which is equal to 6.25, to get total percent protein. Got it? Total percent protein = 6.25 × % N and is usually expressed as total percent protein. A range of 9 to 11 percent would be considered ideal by many brewers, but 6-row malts of this type are rarely available. Eleven to 12 percent is typical for American two-row, and 12 to 13 percent is typical for American 6-row. High protein contents must be carefully considered in the brewing process. If not compensated for, they may create problems in the character of the beer.

Soluble protein is a measure of proteins that act as a yeast nutrient. Solubility is a measure of the protein that can be expected to dissolve in the final wort. It is also an indication of proteolytic enzyme activity, since this activity helps break down some proteins into solution.

If, as a practicing homebrewer, you have reason to care or be concerned about malt quality (don’t worry, please), then the single most telling and useful specification is that of soluble protein content. While the entire brewing process and other ingredients must be considered, protein content of malt can have a significant impact on many qualities of beer. The key words here are can have, because the malt you used and how you handled it may or may not have been crucial to your individual beer’s character.

Sluggish fermentation, poor head retention, excessive diacetyl production, excessive chill haze, collodial haze (a permanent haze), and unstable beer (beer whose freshness deteriorates) can all be the result of out-of-bounds soluble protein content or improper handling of malt.

The study of proteins is a very complex and involved science. At the risk of oversimplifying their involvement in the brewing process, I’ll explain some basic principles. Proteins in malt start out as very long chains of molecules. These long chains are made up of building blocks called amino acids. Amino acids are the smallest of the proteins. The longest chains of proteins are susceptible to breaking apart into medium-sized chains of proteins. Certain enzymes at specific temperature ranges break the longest chains into medium-sized chains. Then there are other types of enzymes that work at another temperature range to break the medium-sized proteins into the smallest amino acids. (If this sounds similar to mashing and breaking down long chains of carbohydrates into their constituent glucose molecules through the use of diastatic enzymes, you’re right—and you deserve a homebrew.)

It is desirable to degrade proteins to varying degrees with the aid of protease enzymes that are in the malt. If the longest chains of soluble and insoluble proteins are carried over into the beer in excessive amounts, their presence will result in turbidity, destruction of head retention, and flavor instability. The medium-length chains of protein are born from the first breakdown of long chains. A certain amount of these medium-chain proteins is desirable for good head retention and mouthfeel. Finally, the smallest chains or building-block proteins are the result of the breakdown of medium-chain proteins. They are terrific yeast nutrients and essential, in proper proportion, for healthy fermentation, and good attenuation.

In summary, about 50 percent of the original long-chain proteins must be removed or broken down to create a reasonable balance of other types of proteins in order to optimize head retention, clarity, attenuation, healthy fermentation, and flavor stability.

Here are some additional generalizations you can consider. Six-row malts generally have higher protein contents. Higher protein contents are an indication of higher enzymatic power. Higher protein contents coincide with lower extract yields from the malt.

It is worth noting that high-protein, high-enzyme malts are often used with 20 to 40 percent starch adjuncts such as corn and rice. With 30 percent adjuncts in the grist and a 13.5 percent total protein malt, the total grist has an effective total protein of 9.5 percent. This effectively reduces the overall wort protein content to a level that does not create the same problems that would arise if these malts were used when brewing all-malt beer.

What is the relationship of soluble protein produced in highly modified malts and yeast nutrition? Fully or highly modified malts such as English two-row pale malt have had adequate yeast nutrients (amino acids) created during the malting process so final wort protein is not as dependent on the mashing process for these nutrients. Some brewers argue that English two-row malts benefit from a protein-degrading regime, creating better head retention and beer stability.

Here are a few other beer characters that all-malt homebrewers may relate to.

Some brewing researchers claim diacetyl levels in the final beer can be influenced by protein content and mashing procedures. When brewing all-malt beers and using normally modified malts (less soluble protein) with an infusion mash, there is a greater likelihood of excessive diacetyl (butterscotch flavor/aroma) in the final beer. Highly modified malts (more soluble protein) in an infusion mash tend to result in comparatively less diacetyl in the final beer.

Dimethyl sulfide (DMS) is a sulfur compound that smells and tastes like cooked sweet corn. When noticed, its impact on the character of beer is satiating and almost always undesirable. When DMS is evident and at a perceptible level in beer, it is the result of either bacterial contamination or the way the malt was processed. Lager malts are the lightest of malts due to their low kilning temperature. This process inherently leaves behind compounds in the malt that are precursors to DMS. If the malt is not properly processed with a vigorous one- to two-hour wort boil and rapid chilling before fermentation, detectable levels of DMS can form. English pale ale malts are kilned slightly darker than lager malts; consequently, as with other colored malts, the precursor compounds are “driven” off, thus offering little risk of DMS character contributed by the malt.

Sieve assortment—A measurement of the uniformity of the malt kernel size. This is important when setting malt mills to grind a consistent and uniform grist for maximum yield of extract.

Get the picture? How you can deal with all of this information and make at least some small improvements without risking anxiety will be explained in the section on mashing and boiling the wort.

SPECIALTY MALT FRENZY

Have you ever visited a full-service homebrew supply shop? They’ll often carry twenty or more different kinds of grain malts. Thanks again to the popularity of specialty beers in America, many choices are now available to homebrewers. But what about all of these malts? What flavors will they contribute to beer? What kind of extract can one anticipate? If a certain color of beer is sought, how will one know how much to use?

The challenge seems quite bewildering at first. Relax. Remember you’re a homebrewer. You have the opportunity to play around with these malts in relatively small amounts and get a genuine feel for what games they will play with beer character, flavor, and aroma.

All malt is made by allowing barley to go through a series of water steeping and draining to allow moisture uptake by the barley seed. The barley is then allowed to germinate under controlled conditions to a specified degree. The amount that the barley is allowed to sprout is called modification. This process is quite similar for all malts up to this point. It is during the drying process that malts take on their special character. All commercially available malt is dried in kilns. The character of the malt is determined by three main variables: the moisture content of the malt, the temperature at which the malt is kilned, and the time the malt spends at any given temperature. Some malts will be processed through a series of time and temperature kilnings to create their unique appearance, color, flavor, and aroma character.

Touch the malt. Examine its appearance. Are the grains more or less uniform in size? Are they plump or wrinkled? Break open a grain. Does it appear glassy (an indication of undermodification), or mealy or floury (an indication of well-modified malt)? Does the endosperm appear white, orange, light brown, reddish, dark brown, or black? Chew it. Taste it. Is it hard or “steely” (indicating possible kilning irregularities)? Is it friable (crunches easily)? Does it taste mildly sweet and malty? Does it have a toasted malt character? Is it toffee or caramel-like? Perhaps it’s flavorless. What is the aroma like? Does it have a smoky, caramel-like, roasted, biscuit-like, or toasted aroma that may contribute to the aromatic character of the beer it is used in?

Using your senses as a tool to assess malt
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