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Thanks to my family, friends, colleagues, fellow brewers (pro and amateur), and everyone else generous with advice, insight, and a fresh beer.

—Matt Allyn

To all the great brewers who have provided me with their liquid inspiration, and who showed me many years ago that “beer” was so very much more than the insipid nonsense of the TV commercials. Today, Craft and Artisanal brewing is alive and well...and growing in nearly every brewing culture. Here’s to adding one more log to that fire, as well as another log to the funeral pyre of the notion that beer should be reduced down to nothing more than a cheap, flavorless, commodified fizzy yellow liquid!

— Greg Koch
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INTRODUCTION


TO OTHER CRAFT BEER ENTHUSIASTS, OUR WILLINGNESS TO ENGAGE IN NEAR-CONSTANT DIALOGUE ON OUR FAVORITE SUBJECT OFTEN CONFOUNDS THOSE WHO HAVEN’T CHOSEN TO LIVE A LIFE OF SUCH SUDSY IMMERSION. TO BE HONEST, THEY CONFOUND US, TOO. WHEN YOU TAKE A MOMENT TO TRULY CONTEMPLATE GREAT BEER, THE PATH IS CLEAR... AND COMPELLING, REWARDING, ENRICHING, SATISFYING.

I COULD GO ON.

QUITE WILLINGLY.



And as such, this book has been born. Although it pays homage to the time-honored traditions of our favorite beverage, it is not just a repackaging of the solid, classic brewing tomes. As valid, important, and necessary, as they are, The Brewer’s Apprentice offers a more picturesque view into our favorite subject.

In the writing of this book, we have had the great privilege of taking many educational sightseeing excursions along the great road-trip that is a brewing life. Although this book could certainly be read in a straight-line fashion, and is organized so it follows the steps of the brewing process, I invite you to bounce around as you wish. Interested in a deep-dive into malt? Turn to chapter 1 and be our guest. Eager to get a brewer’s-eye-perspective on traditional Bavarian-style hefeweizens? Skip ahead to chapter 7, and learn from the best! Fancy a snifter of imperial stout while curled by the fire reading tales of conquest and woe at the hands of buggers such as Pedio, Brett, and Lactobacillus? Turn gingerly to chapter 9 on spontaneous fermentation.

I once heard, and have since oft repeated, what has become a favorite saying: “Buy a man a beer, waste an hour. Teach a man to brew, waste a lifetime.” While I’ve known some who take offense to the saying, I feel that it is nothing but complimentary. “Wasting an hour” suggests a temporary yet rewarding pause from an otherwise hectic and go-go-go life. However, “wasting a lifetime” is not a true “waste,” but instead, a diversion from the rat race into one of life’s nobler pursuits: the art of brewing.
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“Buy a man a beer, waste an hour. Teach a man to brew, waste a lifetime.” While I’ve known some who take offense to the saying, I feel that it is nothing but complimentary.



As noble as brewing is (and as just about anyone would attest if they were anywhere past the half-pint mark), a junior executive might scoff at brewing, instead preferring to pursue upward mobility. He can have his upward mobility, as I don’t care much for it.

Not to say that I don’t crave forward movement and progress. I admit, I do. Does this pose a conflict? Joyfully, no. The world of craft beer and brewing has afforded me all of life’s rewards that I could wish for: satisfaction from a job well done, respect of my friends and peers, standing in the community, access to the world’s best culinary experiences, friends and comrades-in-arms around the world, an endless opportunity for creative flow, and yes, the proverbial food on the table.

And then there’s the beer. And the opportunity to work with co-author Matt Allyn to bring you front-row and behind-the-scenes access to the greatest minds and talents in the brewing world.

The world of home brewing is both stuck in old-world tradition (in the best of senses) and simultaneously rocketing forward into new and barely charted territories. We’ve had the privilege of consulting, cajoling, and cavorting with both old friends and new to bring you unique access into the insights of those who live and breathe the art of brewing. Many of the names you’ll hear in this book are familiar, and we’re excited to bring you their insights. Other names will be new, and this introduction invites further discovery, as you will no doubt be inspired to seek out their fine work in order to back up the veracity of their studied opinions.

You might expect a portion of this book to be dedicated to the straightforward how-to of home brewing, or a starter’s guide to professional brewing. A novice brewer might feel that omitting the basics of brewing might leave one with little orientation, as though the steering wheel, speedometer, tachometer, and shift column were completely omitted in favor of an on-board computer system and the automatic window controls. After a brief introduction to the brewing process and a glossary of equipment and ingredients, the book focuses on the technical, diverse, and the spectacular. And a spectacular view it is.

So, pull the owner’s manual out of the glove compartment when you must review the operational basics of brewing—there are many great ones out there, and most likely you already have a trusted, well-worn, perhaps even wort-stained one on your shelf. Leave this book on the coffee table to peruse when you want to think about brewing (but not necessarily while you’re brewing).

A great beer in hand is optional, but it’s always in good taste.

— Greg Koch

BREWING BASICS


BREWERS USE ONLY FOUR INGREDIENTS TO MAKE A BASIC BEER—WATER, BARLEY, HOPS, AND YEAST. EACH PART IS IRREPLACEABLE AND ESSENTIAL TO THE PROCESS, SO UNDERSTANDING ITS ROLE AND WHAT IT BRINGS TEACHES YOU HOW TO MODIFY, TWEAK, AND USE THE INGREDIENTS TO CREATE NEARLY ANY BEER, WILD OR MILD, YOU CAN DREAM UP.



INGREDIENTS

WATER

Water constitutes 90 to 95 percent of a beer, so always use a clean source for brewing. Most tap water is acceptable as long as it’s run through a carbon filter prior to brewing. Advanced brewers learn to adjust their water to suit their beer (see chapter 5 for how to modify your water).

MALT

Malted grains bring color, aroma, and flavor to a beer, but most importantly, they are the fuel for creating alcohol. Malt houses let grains such as barley and wheat germinate and begin to grow, creating starch. Then they dry the grains and stop the process, leaving a large amount of starch. The majority of any beer will use a pale malt (called base malt). Darker beer adds “specialty grains” that are roasted to different temperatures and impart various flavors and color.

New brewers often use liquid or dried malt extract to simplify the brewing process. This provides the same maltose (sugar) grains impart for brewing. While extracts are just as fermentable, their flavors can be inconsistent and lack the subtlety and complexity of true barley or wheat.

HOPS

These dried green flowers contribute bitterness, aroma, and flavor to a beer. A 5-gallon (19 L) batch of homebrew might need only an ounce of dried hop pellets to balance a sweeter amber ale, while a hop-centric India pale ale could use up to 8 ounces (227 g) or more.

YEAST

This microorganism is the engine behind beer. It consumes sugar derived from the malt starch to make alcohol. There are hundreds of different brewing yeast strains, each working at different temperatures and producing varying flavors. German wheat beers (hefeweizens), for example, owe much of their spicy character to their specialized yeast.

SUPPLIES

These are the supplies necessary to brew beer from grain to glass like a pro. Beginners should feel no shame in skipping the mash and lauter by adding malt extract to the kettle, but these are the tools of the trade for homebrewers ready to emulate their favorite brewmasters.

MASH TUN

Your crushed grains and hot water are combined in the mash tun to produce sugar during the first step of homebrewing. The two most common options are insulated coolers and metal mash kettles. Coolers, like the ones in which you would store beer at a party, hold the mash at a constant temperature with minimal work, but it’s difficult to raise the mash temperature if needed. Mash kettles are heavy-duty pots, usually fitted with a spigot and false bottom for lautering.
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Pictured from left to right: gypsum, crushed crystal malt, malt extract, Cluster hop pellets, Northern Brewer hop pellets, molasses, brown sugar, Belgium candy, Irish moss, Kent Golding Hops, yeast, maple syrup, and priming sugar.



LAUTER TUN

Often the mash and lauter tun are the same thing. A lauter tun is a large container with a screen or false bottom under the grains that allows the wort to drain out.

BREW KETTLE

Any large metal stock pot will do—copper, stainless steel or aluminum—as long as it’s big enough. Your brew kettle should have one to two gallons (4 to 8 L) more capacity than the liquid in it. Extract brewers uses 5-gallon (19 L) pots, and all-grain brewers use at least 7-gallon (26 L) pots.

WORT CHILLERS

These copper or stainless coils have an inlet (and outlet) for tap water to run through the coil. When placed in hot wort, the water-cooled coil quickly drops the wort temperature.

FERMENTOR

Brewers need a primary fermentor, usually a food-grade plastic bucket, and then a secondary fermentor, typically a glass carboy for aging. The bucket is easy to use and clean, but it is also porous, letting small amounts of oxygen in, making it a bad candidate for aging beer.

BOTTLING BUCKET

This plastic bucket with a spigot allows you to mix your beer with priming sugar and then easily dispense into bottles.

CAPPER

This simple device crimps bottle caps and seals your beer.

AUTOSIPHON

It’s not a necessity, but this makes transferring beer from one container to another a breeze.

HYDROMETER AND REFRACTOMETER

These devices will tell you how much sugar is in your beer, indicating how much can be fermented, and later, how much has been fermented out.


A stout is pitch black, but only uses a small percentage of black roasted malt. Use black roasted barley for five to ten percent of the total grains to get the color and flavor.
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The brew deck at the Firestone Walker Brewer looks endlessly complicated but follows nearly all the same processes as a 5-gallon home brewery.




UNDERSTANDING GRAVITY, CALCULATING ABV

When the sugars from your mash dissolve into the hot water, the liquid (your wort) becomes denser. As yeast ferments that sugar out, converting it to alcohol, the beer becomes less dense. By subtracting the second, third, or final gravity reading from the first, and then accounting for the density of alcohol (multiply by 1.31), you can easily calculate a beer’s alcohol content.

Starting gravity – final gravity × 1.31 × 100 = alcohol by volume



THE BREWING PROCESS: AN OVERVIEW

Brewing is a simple process that’s easily complicated. And this book assumes a basic understanding of the principles that turn barley starch and hop flowers into pale ales and porters. These steps provide a basic reference for the steps to reach a finished (and delicious) beer, but for a more in-depth look at brewing fundamentals, read Charlie Papazian’s The Complete Joy of Homebrewing and John Palmer’s How to Brew.

STEP 1. MASH AND LAUTER THE GRAINS

The first step on the road to homebrewing is mashing the malted grains. You need sugar to ferment beer, and this is where you create it. The mash is a mixture of crushed grains and hot water that converts the starch in barley, wheat, or other grains into sugar (which yeast will turn into alcohol). Barley has two enzymes (proteins that encourage chemical reactions) that break starch down into sugar when they’re within particular temperature ranges. Home brewers typically mix their grains with hot water and hold their mash between 145°F and 158°F (63°C and 70°C) for at least 20 minutes.

STEP 2. LAUTER

Once enzymes have converted most of the starch to sugar, drain the liquid out in a process called “lautering.” Add additional hot water (around 170°F [77°C]) to help flush out the sugar. The first couple gallons of liquid drained out should be gently poured back over the grains. Water clarity should improve, and small bits of husk will stop coming out. This recirculation creates a filter to keep grain out of the wort. In total, you should have 5.5 to 6 gallons (20 to 23 L) of wort to create a five-gallon (19 L) batch of beer.

STEP 3. BOIL

Boiling wort sanitizes the liquid and absorbs bitter acids from the hops. The longer hops are boiled, the more bitterness they add. The later they’re added, the more flavor and aroma they infuse. After 60 minutes, cool the wort as quickly as possible to prevent infection by wild bacteria. Homebrew stores sell wort chillers that cool batches to room temperature in 20 minutes or less, but placing the kettle in an ice bath for 30 to 60 minutes also works.

STEP 4. INOCULATION

When the wort is at least below 100°F (38°C)—higher temperatures kill brewing yeast—you’ll mix in oxygen and add the yeast. The easiest way to aerate and add oxygen is by pouring the wort back and forth between the fermentor and kettle until there’s a tall head of foam. You can also transfer the wort to the fermentor, seal the top, and shake it for 45 seconds. Before you add the yeast and seal the fermentor, measure the gravity (density) of your beer with a hydrometer or refractometer. This tells us how much sugar is in the wort. For reference, a beer that is aiming to hit 5 percent alcohol by volume (ABV) will have a starting gravity around 1.052. Finally, add the yeast and close the top of the fermentor. Use an airlock to allow CO2, a byproduct of fermentation, to escape.

STEP 5. FERMENTATION

Every yeast has a particular temperature range for its ideal fermentation, but most beers ferment well at room temperature. After ten days, most of the sugar will have been converted into alcohol. You can take a second gravity reading to see how much sugar has fermented. Beer yeast leaves about a quarter of the total sugar behind (unlike a dry wine, for example). A common beer will have a final gravity around 1.012 to 1.016.

STEP 6. CONDITION

Conditioning acts like a filter. After the first (primary) fermentation, almost all the alcohol has been created, but letting the beer sit for at least two weeks will allow the yeast to stay active and literally clean itself up. With a siphon, transfer the beer to a conditioning fermentor, leaving the layer of yeast behind in the bottom of the primary. Tiny hops, barley, and yeast particles will also slowly sink to the bottom of the conditioning fermentor, clarifying the appearance and further improving the flavor.

STEP 7. BOTTLING

After your beer is fermented, conditioned, and tasting satisfactory (that one’s up to you), the final step is to bottle. By adding a little (about an ounce per gallon [7 g per liter]) sugar to your beer and sealing it, the yeast will create both a small amount of alcohol and enough CO2 to carbonate the brew.

Five gallons (19 L) of beer needs about two cases of bottles, plus a six-pack (54 total), but don’t be surprised if you lost beer along the way when transferring from the kettle and then again to the conditioning fermentor. To bottle, boil the priming sugar in a cup of water for 15 minutes to sanitize it, then cool the liquid and add it to the beer. Then either siphon each beer individually into bottles, or transfer to a bottling bucket with a spigot near the bottom. Cap the beer, let it sit at room temperature for two weeks, and then enjoy. Congratulations, you’ve made beer.


BARLEY TO BEER, SIMPLIFIED

[image: image] Select your grains and crush them (most homebrew shops will do this for you).

[image: image] For every pound of grain, mix in 1 to 2 quarts of hot water (2 to 4 liters per kilogram), creating the mash.

[image: image] Hold the mash at a temperature between 145°F and 158°F (63°C and 70°C) for 30 to 60 minutes.

[image: image] Add sparge water and drain out the liquid (now called the wort).

[image: image] Heat the wort to a boil and hold there for 60 minutes.

[image: image] Add hops: 1) at the start of the boil for bitterness, or 2) within the final 30 minutes for aroma and flavor.

[image: image] Cool the wort to below 80°F (27°C) and transfer to the fermentor.

[image: image] Shake the closed fermentor vigorously, then add yeast. Ferment the wort for 10 days as it becomes beer.

[image: image] Siphon the beer to a second fermentor and age it for at least two weeks.

[image: image] Add priming sugar (0.5 to 1 ounce per gallon [4 to 7 grams per liter]), then bottle the beer.

[image: image] Let the beer carbonate for two weeks, then enjoy.





CHAPTER 1:
MASHING AND LAUTERING
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Perhaps a bit of the magic of beer is that it transforms itself before our eyes. And the ultimate sleight of hand on the road to beer happens in the mash tun. Microscopic enzymes attack the barley’s starch, converting it into sugars that will eventually become alcohol.




AN ALL-GRAIN MASH SEPARATES THE NOVICES FROM EXPERT HOMEBREWERS. YES, MALT EXTRACT IS A GOOD START FOR SMALL KITCHENS AND SIMPLE BREWING, BUT ONCE YOU’RE MASHING, YOU’RE PLAYING ON THE SAME FIELD AS PROFESSIONALS.



The basic process is simple enough. Add hot water to grain, wait while the malt starch converts to sugar, and drain out the newly created sugar water to boil. Aside from being a necessary brewing step, it’s an opportunity to shape and mold your beer. By adjusting the water temperature, you can make beer with the feel of a featherweight Belgian, or the viscous body of a sticky imperial stout.

INTRODUCTION TO MASHING

Mashing is the first big step on the trip from grain to glass. By turning the barley starch into sugar, you’ve created not only fuel for your yeast to create alcohol but the base of your flavor. Here are the basic steps:

STEP 1: SELECT AND GRIND BREWING GRAINS

While malted barley is the most commonly used grain, portions of wheat, oats, and rye can be added to create different tastes and mouthfeels. Most homebrewing shops will be happy to grind your brewing grains.

STEP 2: MASH IN

Most simple beers only need a single infusion of hot water for the grains. By soaking the grains and holding them at around 153°F (67°C), enzymes on the barley will break starch down into sugar.

STEP 3: LAUTER

After most of the starch has converted, lauter, or drain, the grains from the sugar solution.

STEP 4: SPARGE

To assist the lautering, additional hot water (around 170°F [77°C]) is added to help rinse out the sugar and reach the desired brewing volume.

In this chapter, you’ll learn:

How the grinding of grains affects beer

The different temperature steps of mashing

How to mash, lauter, and sparge

How to perform a decoction mash

For mashing and lautering, you need:

Malted grains

5-gallon (19 L) or larger stockpot

Water

Stove or burner

Mash tun, such as a cooler with at least a 5-gallon (19 L) capacity

90 minutes
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Note: For most brewing purposes, the only additional step worth noting is the beta-glucan rest at 98°F to 113°F (37°C to 45°C) for 20 minutes. If you’re using large amounts of rye, oatmeal, or unmalted grains, this rest breaks down the gummy beta-glucan molecules that would otherwise create a stuck mash.

GRIST

The grind of your grain and the amount of water in the mash can further complicate your mash. Keeping a consistent grind and water-to-grain ratio will save you considerable headaches. If you mill your grain at home, know that too coarse of a grind will prevent the starch from getting wet while also insulating it from the hot mash water. If you grind too fine and have a mix of dust in your grist, you risk clogging your mash and extracting tannins from the grain.

For your water-to-grain ratio, 1 quart (0.9 L) to 1 pound (455 g) of grain is considered thick and 2 quarts (1.9 L) to 1 pound (455 g) is thin. A thicker mash protects those enzymes from degrading, allowing them to work longer. If you use a thinner mash, your extract is more soluble and washes out of the grain better. A ratio of 1 1/4 quarts (1.2 L) per 1 pound (455 g) is considered a safe, efficient middle-ground ratio.

MASHING STEPS

Your average homebrewed beer gets all the diastolic conversion power (enzyme activity) it needs from an hour-long mash somewhere between 146°F and 158°F (63°C and 70°C). For a thinner beer, such as a Belgian ale, aim for the lower end of the scale. For a chewy beer with less fermentable sugar, mash hotter, and for something like an everyday pale ale, shoot for 153°F or 154°F (67°C or 68°C).

Brewing tradition calls for additional steps to lower pH, increase starch solubility, and break down proteins and beta-glucan. However, today’s base malt is packed full of enzymes and bred for lower protein levels. Furthermore, not being constrained within the restraints of Reinheitsgebot, Germany’s restrictive brewing purity law, lowering the mash pH is as easy as dropping a teaspoon of lactic acid into the mash tun. If you feel like going the extra mile for the sake of tradition, look at the table to the right.

MASH AND LAUTER TUNS

Professional brewers use insulated copper and stainless steel vessels, complete with stirring rakes and steam heat. Homebrew mash tuns, while decidedly less glamorous, are just as effective. The most common option for homebrewers is an insulated cooler with a false bottom or screen filter to drain out the wort. This cooler works as a combination mash and lauter tun, saving you the hassle and mess of transferring the hot, sticky grains to a second vessel to sparge.

When you mash in a cooler, your only challenge is hitting the mash temperature. You can preheat your cooler with a quart (0.9 L) of hot water, but because your grains are at room temperature, they’ll lower your strike water temperature as much as 20°F (11°C) depending on how much water you add. A thick mash on a cold day will need that extra 20°F (11°C), but a thin mash might only need an extra 10°F (6°C). Typically, though, a thick mash needs about 16°F (9°C) from the strike water.

Brewing software, such as BeerSmith and many online calculators, can give you a better estimate of strike water temperatures to begin, but it is best to take notes on how your mash tun reacts so you can calibrate future batches. Should you miss your target mash temperature, don’t fret. Adding cold water to the tun or leaving the tun lid open will drop the temperature, while adding a quart (946 ml) of boiling water will raise it. Monitor the mash temperature closely with an instant-read thermometer.







	ADDITIONAL REST STEPS




	Rest

	Temperature

	Time (Minutes)

	Benefit




	Dough In

	95°F to 113°F (35°C to 45°C)

	20

	This initial step mixes the starches, enzymes, and water. It raises efficiency by a few points. To lower the pH, extend this rest to at least two hours.




	Protein

	113°F to 131°F (45°C to 55°C)

	20 to 30

	If you have poorly modified malt or a large share of un-malted grain, this will break down protein that would otherwise add a haze and additional body to the beer.




	Beta-Glucan

	95°F to 113°F (35°C to 45°C)

	15 to 20

	This breaks down the sticky beta-glucans that come with rye, oatmeal, and unmalted grains.




	Beta-Amylase

	131°F to 150°F (55°C to 66°C)

	15 to 60

	Beta-amylase produces maltose and is the main contributor in starch conversion.




	Alpha-Amylase

	154°F to 162°F (68°C to 72°C)

	20 to 30

	Some maltose is created, but so are unfermentable sugars.




	Mash Out

	170°F to 175°F (77°C to 79°C)

	5 to 20

	This final step ends the enzymatic activity.





LAUTER AND SPARGE

Lautering is the process of removing liquid from the grains. The sparge is a step in lautering that flushes converted sugars out of the grains and into the brew kettle. Further, you don’t mash with the final amount of water that you’ll boil. The sparge water will fill the gap to reach your desired batch size (usually 5 gallons, or 19 L).

Preheat your sparge water to 168°F to 180°F (76°C to 82°C) to stop the diastolic conversion of your mash and optimize wort flow without extracting astringent tannins from the grain husks. Plan to use a lower temperature, however, if you want to continue the starch conversion throughout the lautering. Stop once you’ve hit your boil volume or a specific gravity of 1.012 (3 Plato) with your runoff.

A MASH FOR THE AGES: DECOCTION

If you want to make a truly old-school brew, start with a decoction mash. This age-old European brewing technique predates thermometers yet achieves the same processes of a modern multiple-step mash. Instead of adding hot water or heating the entire mash up to the next rest, brewers pull off and boil up to a third of the mash in a second vessel. Boiling aided with starch breakdown, and when the boiled mash was returned to the main vessel, it raised the overall temperature to the next rest.

The boiling caramelizes sugars and combines sugars and amino acids to create sweet melanoidins, flavors lost with a step mash. For this reason many German brewers still swear by a full four-step triple decoction. Fortunately, you can get similar results at home from a single decoction.

MASH

Begin with a standard mash at 148°F to 158°F (64°C to 70°C) to convert your starch for at least 30 minutes.

PULL

Remove a third of the mash to a pot and gradually heat to a boilover 10 to 15 minutes.

STIR

As you reach a boil, stir the mash often and don’t leave it unattended. You need to keep the decoction at a boil, but not scorch grains on the bottom of the pot.

MASH OUT

After boiling for 15 to 30 minutes, return the decoction to the mash. It should raise the temperature to about 167°F (75°C) and end the enzymatic activity.


BREWING TERM: REINHEITSGEBOT

In 1516, the Bavarian government created strict standards for brewing beer to maintain quality, as well as protect wheat and rye demand for bakers. The Reinheitsgebot famously limited beer to three ingredients—water, the barley, and hops (yeast was centuries away from being identified). The law was later adopted by all of Germany. It is still followed by brewers today. Some see it as a statement of purity; adventurous brewers see it as an archaic and unnecessary restriction.




INTERVIEW WITH:
ERIC HARPER: BREWER,
SUMMIT BREWING CO.,
ST. PAUL, MINNESOTA, U.S.
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GROWING UP IN THE SHADOW OF SHEBOYGAN, WISCONSIN’S MALTING HOUSE, ERIC HAD HIS HANDS IN A MASH TUN BEFORE LEAVING HIGH SCHOOL. AFTER BREWING SCHOOL, HE HONED HIS CRAFT AT NEW GLARUS, ONE OF THE MIDWEST’S MOST REVERED CRAFT BREWERIES, AND IS NOW A BREWER AT MINNESOTA’S CRAFT BEER BEACON, SUMMIT BREWING.



LET’S GO BACK TO THE BEGINNING. DO YOU REMEMBER YOUR FIRST ALL-GRAIN MASH?

I was somewhere in Milwaukee [Wisconsin] at a friend’s place, and it was a pale ale. We had a 5-gallon (19 L) cooler with a piece of braided cable in the bottom for my false bottom. I actually bought the cooler and the valves to build my mash and lauter tun. I stopped at three Home Depots on the way to my friend’s house to get all the pieces. We were building it on the fly and would realize we needed another hose clamp.

DID YOU HAVE A BREWING PARTNER?

Yes, but I basically did all the work and they listened to me because I was the “expert.” I made sure the mash temperatures were good, then we’d let it sit and walk down the street to a bar.

YOU FELT CONFIDENT ENOUGH TO GO DOWN THE STREET FOR A BEER?

It was literally at the end of the block, it was this tiki bar called the Foundation. Maybe my friends weren’t all that interested in homebrewing, but that was my first all-grain.

HOW’D IT TURN OUT?

I think the wort turned out really well, but the end result was definitely undercarbonated. Not a stellar effort.

HOW DID YOU MOVE FROM A WISCONSIN-ONLY BREWERY TO A LARGER REGIONAL BREWERY LIKE SUMMIT?

Well, I married a girl from St. Paul, Minnesota and she wanted to move back. Summit had an opening. I’m one of seven brewers and we all do brewhouse, cellaring, and filtration, rotating on a monthly schedule.
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Eric checks the mash tun volume.




It’s funny how efficient a little homebrewery can be compared to a big brewery. You can get a lot of extract out of our malt with limited resources.



HOW DOES THAT ROTATION WORK OUT? IS IT A CHALLENGE?

It’s definitely a benefit—we have a diverse team, but everyone has professional training and a lot of experience. This gets fresh eyes on your work. You don’t get complacent and let things slide ‘til something breaks.

MOST HOMEBREWERS SINGLE-STEP MASH. WHY WOULD YOU DO THE MULTISTEP?

If you have a lot of beta-glucan in your malt, you’ll want to mash in at a lower temperature, in the 45°C to 50°C (113°F to 122°F) range, to break that up for lautering and clarity.

I brewed a Belgian beer here this spring, and one of the things I really wanted to avoid was phenolic characteristics later on. Ferulic acid is a precursor to phenolic flavor. When you’re mashing, if you avoid a low range of 43°C to 44°C (109°F to 111°F), then you prevent producing these phenolic precursors. Some people mash in to knock out the beta-glucans, but then have phenol problems down the line. It’s a tradeoff.

IS A PROTEIN REST STILL NECESSARY?

Today, so much of the malt we get is well-modified with a lot of enzymes, so it’s not an issue. Unless you’re using a high amount of adjunct or raw barley and need to break down protein there, a protein rest is not necessary. But in homebrewing, if you want to add adjunct, flakes are a good option. You can get pregelatinized barley or corn, or flaked oats. Then the starch has already been broken down.
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Eric Harper examines the mash for a batch of Summit Extra Pale Ale.




BREWING TERM: PHENOL

Phenol is a flavor and aroma compound created by yeast from the ferulic acid in malt, and to a small extent, from hops. Most yeast strains are bred to avoid phenol production, but wheat beer and some Belgian strains create it on purpose. When phenol unexpectedly occurs in beer, it can be a sign of wild yeast contamination.



WHAT CHALLENGES DO OTHER GRAINS LIKE WHEAT OR OATS PRESENT?

Unlike barley malt, wheat doesn’t have a husk to help strain and filter the lauter bed. If you did an all-wheat mash, you’d have a stuck mash. With rye and oats, you’re going to have a lot of beta-glucan, but a 45°C to 50°C (113°F to 122°F) rest for 20 minutes will break it up. An alternative is to use rice hulls and throw those into your mash—it shouldn’t affect flavor.

WHAT DO YOU DO WITH A STUCK MASH?

It doesn’t have to be a lost cause. The big breweries use rakes to fluff up the grain bed. At home, turn off your flow and decompact that grain. It doesn’t have to be sterile; a big salad fork works. This happened at Davis [Brewing School] once on the pilot system. We’d gotten a kernel of grain stuck in the run-off valve, so we hooked it up to an air line to pump it backwards. In the brewery we call that an underlet.

HOW DO YOU CHECK THAT YOUR GRAINS ARE PROPERLY GROUND?

At Summit, we do a sieve analysis where you put a sample of the grist through a series of sieves with the coarsest on top. You take a sample of known weight, shake the sieve, and when you’re done, you weigh the amount on each sieve to compare how well your grain mill is working.

CAN THAT WORK FOR HOMEBREWERS?

Sure, just buy a coarse sieve for a single limit. If you know your grind, shake a given amount of your malt through, then weigh the remains. Now you have a control weight to test against future grists.

WHAT DOES A GOOD GRIND LOOK LIKE?

It should be a mix of pieces, but no powder or huge chunks—a third of a chunk of barley is too big. Even a quarter piece is big.

TELL US ABOUT YOUR KEY STEPS IN THE MASHING AND LAUTERING PROCESS.

I’d say from the start of the mash, you have your strike water temperature. Too hot, around 169°F (76°C), and you’ll kill off your enzymes and you can’t convert your sugars. Sure, you can cool it down, but if you’ve killed the enzymes, you can’t make beer. After stirring in the grains and water, check your temperature and take note of whether it’s on or off.

[In lautering] I run off the wort until the grain bed just starts showing, then I sparge. And then there’s how you sparge. At home, I always liked poking holes in the bottom of a milk jug, because you get a nice dispersal, but there are also inexpensive rotating sparge arms like you see in a brewery.
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Summit opened its current brewery in 1998, after operating out of a former auto parts warehouse.
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The clear tube and faucet allow brewers at summit to observe wort clarity and pull test samples.



SPARGE WATER IS HEATED TO STOP ENZYMES, BUT WHAT HAPPENS WHEN IT’S TOO HOT?

If you get it too hot, you extract things you don’t want, like tannins, undegraded starch, and silicates, and there is a potential for haze formation. I think 76°C (169°F) is a good temperature number for sparge water temp.

AND WHAT ABOUT WHEN YOU DO A MULTISTEP MASH?

Look at what rate you’re heating the grains and water (we raise the temperature 1°C [1.8°F] per minute). If you’re heating slowly, you give your enzymes more time. More importantly, always heat the same way to recreate a beer. Be consistent.

HOW IMPORTANT IS PH? HOW DO YOU CONTROL IT?

If your pH is off, the enzymes are not going to be happy. A mash pH of 5.3 or lower is typically good for the enzymes. You want to look at your water composition. Getting a pH meter is a good step for a homebrewer. If you mash in at 5.4, that’s okay. If you get down into the upper-fours, that’s also good. The enzymes will be more active.

HOW DO YOU ADJUST YOUR PH?

An interesting way is to create a sour wort to dose your mash. That’s a natural tool that goes back to Reinheitsgebot and the Germans. The Lactobacillus is actually living on barley. Take a cheesecloth or container and fill it with grain. Dunk it in your wort and keep it warm. You’ll get a soured wort overnight, and that’s an effective and fun way to acidify your mash.

ANY FAVORITE MALTS? ARE YOU A PILSNER MALT GUY OR A PALE MALT GUY?

Yeah, I like German pilsner malt. It’s easy to use in the brewhouse, and the kernels just seem to look so much nicer than American two-row malt. They’re bigger, plumper, rounder. They taste good when you chew them, and they make better-tasting worts.

For specialty grains, I like to use Victory. It’s really nutty and biscuity, a really toasty malt. It tastes and smells good—kind of dusty—but it’s a neat product. Munich has a similar toasty character, but this is a lot nuttier. I’m also interested in making beer with flaked corn, or some kind of whiskey mash. Have you heard of the Kentucky Common style? They take partially what’s like distiller’s mash—about 50 percent corn and 50 percent distillers malt—and then blend that with brewers malt and have it be a sour mash and then ferment it with an American ale yeast.



CHAPTER 2:
BITTERING HOPS
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Hops awaiting the fall harvest.




HOPS ARE THE BALANCING WEIGHTS IN BEER. UNLIKE CIDER, MEAD, OR WINE, ALES AND LAGERS DON’T FERMENT DRY. THE RESIDUAL SUGAR LEFT BEHIND WOULD TURN EVERY PINT INTO A SWEET, MALTY DESSERT WITHOUT THE ADDITION OF BITTERING HOPS FOR BALANCE.



INTRODUCTION TO HOPS

After mashing, lautering, and sparging, brewers heat up their kettles of wort. Once the wort reaches a boil, they add hops to create bitterness in a beer. The longer hops are boiled, the more bitterness is added. Hops boiled for more than 30 minutes will contribute little flavor or aroma; however, the variety of hops used for bittering can change how the bitterness feels and how much is contributed. Just like some apples are more tart, with higher acid levels, hops with higher levels of bittering acids provide more kick.

In this chapter, you’ll learn:

The history of hops

The chemicals that define their bitterness

How that bitterness is quantified

What varieties to use

A BRIEF HISTORY OF HOPS

The green, sticky harbingers of bitterness are a relatively recent addition to beer when you consider the beverage dates back to the dawn of civilization. The first records of hops cultivation come from Germany’s Hallertau region in the year 736. Monastery (where else?) statutes from the eighth century appear to be the first records of using hops for beer. Until hops were adopted worldwide in the nineteenth century, brewers often used a mix of bitter herbs, such as bog myrtle, ground ivy, mugwort, and yarrow—called gruit—to balance the malt sweetness. Not only did most drinkers prefer the taste of hops, but the antibacterial nature of hops helped brewers ward off beer spoilage.
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Hop bines fresh from the field in Yakima Valley, Washington.



Like most agricultural commodities, today’s hops have been bred and farmed to the point where they barely resemble those used even a century ago. The alpha acid contents of even the weakest hops today are many times more potent than both their wild and farmed ancestors. The last several decades have seen an explosion in the number of hop varieties thanks in large part to university research farms. So now whether you’re a megabrewer looking for an efficient, super high-alpha acid hop, or a homebrewer in search of a spicy, fruity American-European hybrid, there’s a hop for you.

ALPHA ACIDS AND UTILIZATION

Within the hop flower (technically called a catkin) are small yellow sacks of oils. Much like barley has starch hidden within the husk, hops have alpha acids. In short, this is the good stuff.

The amount of these bitter acids you can extract from hops is a balance of boil time and wort sugar content. The greater the gravity of your wort, the less alpha acid in your beer. And the longer you boil, the more acids pull out. The alpha acids in hops isomerize during the boil, meaning the molecular shape changes, and they become water-soluble, sticking to your wort.

Your average beer (specific gravity [SG] 1.040 to 1.060) will be able to utilize between 20 and 25 percent of the alpha acids over a 60-minute boil. Bumping up to 90 minutes will only increase the utilization by a point or two. Using hop plug or whole-leaf hops in place of the standard pelletized hops will also lower your overall utilization by about 10 percent due to the decreased surface area compared to a dissolved pellet.

COHUMULONE

There are three different alpha acids in hops: humulone, adhumulone, and cohumulone. It’s unclear what humulone and adhumulone contribute beyond bitterness, but cohumulone levels control the type of bitterness. A beer hopped with low cohumulone-level hops will have a clean bitterness, while hops with a high level have harsher, biting bitterness.

When picking hops, look beyond the alpha acids percentage when considering the bitterness of your final product. If you want a tongue-ripping bitterness in your pale ale, pick bittering hops with at least a 30 percent cohumulone share of the alpha acids.

INTERNATIONAL BITTERING UNITS

IBUs represent the proportion of iso-alpha acids in a beer. In a lab, a single IBU equals a milligram of isomerized alpha acid in one liter of wort. A high IBU number, however, does not guarantee a bitter beer. The perceived bitterness is a result of the balance between residual (unfermented) sugar and hops. Big, thick beers, including stouts and barleywines, require a high IBU level simply to achieve a level of balance. At the same time, a drier pale ale with the same IBU level would feel more bitter simply because there’s less sweet barley sugar to begin with.
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New Belgium’s Eric Salazar dumps a hops addition into the brew kettle.





	IBU LEVELS FOR POPULAR STYLES OF BEER PER THE BEER JUDGE CERTIFICATION PROGRAM STYLE GUIDELINES




	Add as much or as littler bitterness as you please—it’s your beer after all—but knowing the bitterness ranges for classic beer styles can help you connect what you’re tasting in your beer aisle to your homebrewery.




	Style

	IBU




	Light American Lager

	8 to 12




	Classic Bohemian Pilsner

	35 to 45




	German Weissbier

	8 to 15




	English Pale Ale

	30 to 50




	American IPA

	40 to 70+




	Belgian Tripel

	20 to 40




	German Bock

	20 to 27




	American Stout

	35 to 75




	American Double IPA

	70 to 100+





FIRST WORT HOPPING

If you’re curious enough to try something different, use first wort hopping on your next batch of hoppy beer. This old, somewhat forgotten, German technique calls for an addition of hops while the wort collects in the kettle.

The results of scientific studies on first wort hopping found slight increases in IBUs and flavor and aroma, with the theory that different chemical reactions happen to the hops as they steep in the roughly 140°F to 160°F (60°C to 71°C) wort. If you want to try this on your next pale ale, they recommend adding at least 30 percent of your hops to the first wort addition to notice a difference.
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Brewed with Columbus and Centennial hops, Stone Ruination IPA boasts 100+ IBUs.
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A digital kitchen scale is perfect for parsing your hop additions.








	KNOW YOUR BITTERING HOPS




	Creating a beer with low or high IBUs and smooth or harsh bitterness comes down to the type of hops you use. Keep in mind that hops experience some variation every year based on growing conditions. Use these tables as a guide when formulating a recipe and then find out the precise numbers from your homebrew supply store.




	Clean Bittering Hops

	Alpha Acids (%)

	Cohumulone (% OF AA)




	U.S. Horizon

	11 to 13

	16 to 19




	U.S. Simcoe

	12 to 14

	15 to 20




	UK Challenger

	6.5 to 8.5

	20 to 25




	Amarillo

	8 to 11

	21 to 24




	U.S. Crystal

	3.5 to 5.5

	20 to 26




	U.S. Glacier

	5.5

	11 to 13




	U.S. Golding

	4 to 5

	20 to 25




	U.S. Hallertau

	3.5 to 5.5

	18 to 24




	U.S. Mt. Hood

	5 to 8

	22 to 23




	U.S. Northern Brewer

	8 to 10

	20 to 30




	U.S. Nugget

	12 to 14

	20 to 30




	U.S. Santiam

	5 to 7

	22 to 24




	U.S. Tettnang

	4 to 5

	20 to 25




	U.S. Vanguard

	5.5 to 6

	14 to 16




	German Hallertau

	3.5 to 5.5

	17 to 24




	German Hersbrucker

	3 to 5.5

	19 to 25




	German Magnum

	12 to 14

	24 to 25




	German Select

	4 to 6

	21 to 25




	UK Kent Golding

	4 to 5.5

	20 to 25










	Medium Bittering Hops

	Alpha Acids (%)

	Cohumulone (% OF AA)




	U.S. Ahtanum

	5.7 to 6.3

	30 to 35




	U.S. Centennial

	9.5 to 11.5

	29 to 30




	U.S. Chinook

	12 to 14

	29 to 34




	U.S. Columbus

	14 to 16

	30 to 35




	U.S. Fuggle

	4 to 5.5

	25 to 32




	U.S. Liberty

	3 to 5

	24 to 30




	U.S. Magnum

	12 to 14

	24 to 28




	U.S. Millennium

	15.5

	30




	U.S. Perle

	7 to 9.5

	27 to 32




	U.S./Czech Saaz

	3 to 4.5

	24 to 28




	U.S. Sterling

	6 to 9

	22 to 28




	U.S. Warrior

	15 to 17

	24




	U.S. Willamette

	4 to 6

	30 to 35




	French Strisselspalt

	3 to 5

	20 to 25




	German Northern Brewer

	7 to 10

	28 to 33




	German Perle

	6 to 8

	25 to 32




	German Spalt

	4 to 5

	23 to 28




	German Tettnang

	3.5 to 5.5

	23 to 29




	German Tradition

	5 to 7

	26 to 29




	Styrian Golding

	4.5 to 6

	25 to 30




	UK First Gold

	6.5 to 8.5

	31 to 36




	UK Fuggle

	4 to 5.5

	23 to 30




	UK Northdown

	7.5 to 9.5

	24 to 30




	UK Progress

	5 to 7

	25 to 30










	Harsh Bittering Hops

	Alpha Acids (%)

	Cohumulone (% OF AA)




	U.S. Brewer’s Gold

	8 to 10

	40 to 48




	U.S. Cascade

	4.5 to 7

	33 to 40




	U.S. Cluster

	5.5 to 8.5

	36 to 42




	U.S. Galena

	12 to 14

	38 to 42




	U.S. Newport

	13.5 to 17

	36 to 38




	German Brewer’s Gold

	5.5 to 6.5

	40 to 48




	NZ Hallertau

	7 to 9

	35




	NZ Pacific Gem

	14 to 16

	39




	AU Pride of Ringwood

	7 to 10

	33 to 39






INTERVIEW WITH:
VINNIE CILURZO: OWNER, RUSSIAN RIVER BREWING CO., SANTA ROSA, CALIFORNIA, U.S.
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Master of the hops Vinnie Cilurzo




HOPHEADS AND IPA LOVERS CAN THANK VINNIE FOR NOT ONLY BREWING THE WORLD’S FIRST DOUBLE INDIA PALE ALE, BUT ALSO SIMPLY PRODUCING BIG HOPPY BEER WHETHER PEOPLE WANTED IT OR NOT. CREATED BACK WHEN YOUR AVERAGE PALE ALE WAS STILL TOO BITTER FOR CRAFT BEER LOVERS, VINNIE’S RUSSIAN RIVER BREWING COMPANY CELEBRATES HIS DEVOTION TO HOPS AND NOW PRODUCES SEVERAL OF THE WORLD’S MOST-SOUGHT-AFTER IPAS.



YOUR FAMILY HAS A HISTORY IN THE BUSINESS OF FERMENTATION, BUT WITH WINE. WHY BEER?

After high school, I moved to San Diego and started homebrewing with my roommates. Even though the first batch was terrible, probably near undrinkable, I knew I wanted to continue on. And I liked the idea of being able to turn a batch in, say, three weeks instead of wine, which can take a year or two or even more. I loved that if you didn’t get it quite right, you had another opportunity to brew and knock out another batch. Things weren’t being dictated by season.

Eventually, I moved back to the winery and started working, and that’s when I really got into homebrewing, in 1989. Down in the basement of the winery was where I did most of my early experimentation that still carried on into what we do today.

SO THAT LED TO OPENING YOUR OWN BREWERY, THE BLIND PIG.

Yes, that was in 1994. I had two other business partners, but I was the brewing side. I was there three years, then ducked out. They kept going a couple more years before they shut it down.

In 1997, [my wife] Natalie and I came up to Santa Rosa. Neither of us had jobs or a place to stay. We had a couple of leads and that was it. We got hired by Korbel to start Russian River Brewery in 1997. In 2003, they decided to get out of the beer business, so we bought the name and the brewery, closed for a year, and then reopened as a brewpub.
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The Pizza Port still serves up its influential Swamis IPA.




I thought we should take our regular IPA recipe, double the hops on it, and the idea was not only would we get this super, over-the-top hoppy beer, but also that hops act as a natural preservative. Really, I didn’t know any better, but that’s still how we all operate.




BREWING LEGEND: PIZZA PORT

In 1987, siblings Vince and Gina Marsaglia bought up a struggling restaurant outside San Diego called Pizza Port. Vince began homebrewing in their extra storage space and began commercially brewing in 1992. With a passion for hops long before consumers would catch on, Vince helped define Southern California as the home of American IPA. The brewpub has since expanded to three additional locations along with purchasing Stone Brewing’s original facility, allowing Port to launch its Lost Abbey family of Belgian-style beers.



LET ME GO BACK TO THE BLIND PIG DAYS. YOU MAY HAVE BREWED THE FIRST DOUBLE IPA ON THE PLANET.

The Blind Pig IPA was definitely a straight-up IPA and there weren’t a lot of IPAs being made at the time, particularly in bottles. Rubicon was making one at their pub. Vince and Gina Marsaglia were making their first IPA at their Pizza Port brewpub.

THE SWAMIS IPA.

Yeah, and as a bright-eyed, fell-off-the-turnip-truck homebrewer turning pro, I didn’t know how to bump a recipe up or take a homebrew from a 5-gallon (19 L) batch and turn it into seven barrels. I still remember Vince just giving me their entire recipe for the Swamis to use as a reference. That sort of thing still shines through to how our industry is today. The “high tide floats all boats” mind-set.

BUT YOU BREWED THE FIRST DOUBLE IPA AT BLIND PIG.

It was the first beer we made at Blind Pig, called Inaugural Ale. We took what was going to be our regular IPA recipe and literally doubled the hops on it and brought the alcohol up a little bit. Everything was all-malt at the time—we didn’t use any sugar—which is something we use a lot of now in our double IPAs.

We actually let it dry-hop for a year and then released it. Our second year, we started brewing it on the spot.

Back then, those beers were way more bitter than they are now, comparing what I remember the anniversary beers to be, compared to our Pliny The Elder beer. It’s got more roundness to it, more malt foundation, a little more balance.

I REMEMBER THE ANNIVERSARY IPA HAD SOME HARSHER BITTERNESS.

As someone put it, it was like licking the rust off a tin can. That definitely was very true of those beers. One of these days, I’m going to have to break out the recipes and rebrew it. I think a part of those beers at Blind Pig can never be recreated because of the equipment we were using.

YEAH, YOU HAVE TO GET YOURSELF SOME PLASTIC FERMENTERS.

Well, that too, but the kettle was so inefficient, and then the utilization was so poor, that you’d have to pour gobs of hops in to achieve any sort of bitterness. When you did that, you were obviously also extracting all sorts of flavor from the hops.

THERE HAD TO BE MORE TO THE VISION THAN SEEING VINCE’S SWAMIS RECIPE. WHAT ON EARTH CAUSED YOU TO MAKE A BEER THAT IS JUST SO HUGELY BITTER?

I was homebrewing our Blind Pig IPA recipe for a long time, taking it to the homebrew club in Temecula and the SoCal Homebrewers Festival. I was getting a lot of great remarks for it. When we looked at the market, there were pale ales, but we kind of wanted to do something different and the IPA was the flavor we liked.

For the anniversary beer, the double IPA—that was purely because we thought the equipment and the plastic fermenters might not yield something that was sellable on the first batch. So I thought we should take our regular IPA recipe, double the hops on it, and the idea was not only would we get this super, over-the-top hoppy beer, but also that hops act as a natural preservative. Really, I didn’t know any better, but that’s still how we all operate.

CAN I QUOTE YOU ON THAT? THAT YOU MADE A BIG HOPPY BEER BECAUSE YOU DIDN’T KNOW ANY BETTER?

It’s true. Think with all the beers [we] put out—it’s not like we’re out doing market studies. We’re putting beers out because we like them. And we’ve convinced the consumer to drink our style of beer, not the other way around.

LET’S GET INTO TECHNICALITIES. WHEN WE’RE TALKING ABOUT BITTERING HOPS, HOW LONG OF A BOIL DO YOU RECOMMEND?

I know a lot of brewers will cut to a 60-minute boil, but we use a 90-minute boil for blowing off all the dimethyl sulfide (DMS) that might be there in the malt. We typically have three hop additions, sometimes four. Now that we’re all-steam at both our breweries, we’re getting a ripping boil. The efficiencies are much higher. I know Blind Pig IPA was somewhere around 92 IBUs. Compared to how many hops it takes now on a per-barrel basis, we were probably using one and a half times as many hops back then, but in doing so we captured just a ton of hop flavor.
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A beacon to hopheads, Vinnie and Natalie’s Russian River Brewing Company.




INDIA PALE ALE

No style has captured the taste and excitement of American craft beer like the American IPA (and American Double IPA). At its essence, it’s a beer overloaded with hops and propped with more malts than usual. A great IPA requires proper bittering and aroma hops.



WHEN YOU CONSIDER YOUR BITTERING HOPS, DO YOU LOOK AT THEIR COHUMULONE CONTENT?

When I started, I didn’t really think about cohumulone. A textbook will tell you that you have to use a low-cohumulone hop or you’ll get a harsh bitterness. I think an IPA or double IPA benefits from a hop like Chinook, which we use as the bittering hop in Blind Pig, and the Columbus/Tomahawk/ Zeus (CTZ), also used as bittering hops. These aren’t low cohumulone hops, and I like them because they add a bit of an edge to a beer and a little more personality, as opposed to only using a hop like Magnum, Warrior, or Horizon, which have a superlow cohumulone and translate to a really nice, clean bitterness.

ARE THERE ANY NEW HOP VARIETIES YOU’RE EXCITED ABOUT?

I travel to Yakima once a year and often I’ll be fortunate enough to rub some new varieties that are in their experimental phase. The hop growers, through a couple of different research groups, are always looking to breed new varieties. But, it takes about ten years for a hop variety to go from its first planting to commercial availability. In most cases, each year each hop breeding program will start with at least 20,000 plants, but most often they will only have less than a dozen that might have a chance of making it.

DO YOU THINK THERE’S A LIMIT TO HOW MUCH BITTERNESS WE CAN PERCEIVE? AS IN, IS THERE A RELATIVE LEVEL OF IBU AFTER WHICH YOU’RE WASTING HOPS?

Yes, there is a point where you can’t taste the bitterness and it becomes unpleasant. We have this thing at our brewery that we call the Lupulin Threshold Shift. This is the idea that as a person drinks more and more hoppy beers, their palate craves more hop flavor and more hop bitterness. So someone who started out drinking a pale ale might eventually move to an IPA and eventually move to a double IPA, and so on.
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A beer sampler at the Russian River Brewing Co. Brewpub includes Vinnie’s Blind Pig IPA (far left).




We have this thing at our brewery that we call the Lupulin Threshold Shift. This is the idea that as a person drinks more and more hoppy beers, their palate craves more hop flavor and more hop bitterness.






End of sample
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