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STANDARDIZATION

Extract efficiency: 65%

l.e. — 1 pound of 2-row malt, which has
a potential extract value of 1.037 in one
galfon of water, would yield a wort of
1.024.)

Extract values

for malt extract:

liguid malt extract

(LME) = 1.033-1.037

dried malt extract (DME) = 1.045

Potential

extract for grains:

Z2-row base malts = 1.037-1.038
wheat malt = 1.037

G-row base malls = 1.085

Munich malt = 1.035

Vienna malt = 1.035

crystal malts = 1.033-1.035
chocolate malts = 1.034

dark roasted grains = 1.024-1.026
flaked maize and rice = 1.037-1.038

Hops:

We calculate IBUs based on 25% hop
utilization for a one hour boil of hop pel-
lets at specific gravities less than 1.060.




MUNTONS
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Muntons Malted Ingredients has been producing the
EST 1921 highest quality malt since 1921. Call us to discuss

your requirements for grain malt, liguid and dried
malt extract and natural beer colorant.

Now available direct from USA
warehouse locations.

MUNTONS - The independent
choice for the free thinking brewer

sales@muntons-inc.com
Munton Muntons Malted IE;Tadiems

Passionate about malt 2018 156th Ave NE Suite 230, Bellevue, WA 98007
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Alcohol estimate — does it rule or drool?
The Moose Drool clone recipe in the November 2011
issue lists the OG as 1.052 and the FG as 1.012. How is it
that the ABV is 5.3%? Is there a temperature correction
that is not mentioned?

Jim Weins

via email

Homebrewers typically estimate the alcohol content of their
homebrews via a simple formula. For example, BYO uses
the common formula:

Alcohol (by volume) = (OG-FG) * 0.129

where OG and FG are the original and final specific gravi-
ties of the beer, in “gravity points”

So, for example, if the beer's OG was 1.052 and the FG
was 1.012, the estimated alcohol by volume would be (52-
12)*0.129 = 5.16. In other words, 5.2% ABV.

As you noticed, 5.2 is not 5.3. The 5.3% ABV quoted in
our recipe stats is the actual alcohol level in commercial
Moaose Drool. (It's listed on their website.) Actual fermenta-
tions do not always yield the amount of alcohol predicted by
the above formula. Yeast health, pitching rate, aeration and
other variables affect what percentage of the sugars the
yeast consumne gets converted to ethanol and what percent-
age goes down other metabolic pathways. So, a drop of 40
gravity points isn't always going to yield 5.2% alcohol.

Lots of commercial breweries list the OG, FG and ABV
of their beers and ABV estimates from the OG and FG don't
always match up with the actual ABV. (It's actually informa-
tive to see how divergent some of them are.)

Because the stats in BYO recipes are meant to be accu-
rate descriptors of the beer, we went with the actual alcohol
content as measured by the brewery instead of an estimated
alcohol content obtained from a generic formula. However,
we felt it was a bit of @ moot point — or would it be a
moose point? — to worry about a difference in alcohol levels
of 0.1%. Homebrewers don't actually measure the alcohol

contributors

Bill Pierce started brewing in 1994
and was instantly hooked. His first
beer was a brown ale. Bill has com-
pleted the Craft Brewers Certifi-
cation program from the Siebel
Institute in Chicago, lllinois and
briefly worked as a brewpub brewer.

Bill is a BJCP judge and a longtime active member
of the Home Brew Digest (hbd.org), an online brew-
ing forum. In addition, he formerly wrote the
“Advanced Brewing” column for Brew Your Own.

In the May-June 2010 issue of BYO, Bill took
readers back in time to when the Ballantine Brewing
Company was in full swing. In this issue, on page 26,
he takes another page from brewing history and dis-
cusses the long rise and ignoble fall of former US
brewing giant Falstaff.

Marc Martin lives in the Pacific
Northwest, where he is the
Primary Fermenter of the
Washington homebrew club Plato
Republic. In the July-August 2010
issue of BYO, Marc wrote about
attending a symposium in which
the style guidelines for a proposed new beer style,
which proponents dubbed Cascadian Dark Ale, were
drafted. Some BYO readers felt that the moniker was
misleading, and perhaps even a snub to the recently
deceased Greg Noonan, whose Vermont brewpub
brewed a "black IPA" many years ago.

In this issue, Marc — wearing the hat of BYO's
Replicator — talks to Smuttynose Brewing and clones
their beer called Noonan, a black IPA, on page 12.

Terry Foster was born in London,
England and holds a PhD in chem-
istry from the University of
London. He has written exten-
sively about beer and brewing and
now lives in the United States. he
frequently helps out with the
brewlng at New Haven, Connecticut’s brewpub,
called BruRm@BAR.

As well as being BYO's “Techniques” author, Terry
has written several feature stories for BYO, most
recently a profile of Scotland’s Brew Dog Brewery in
the January-February 2010 issue, a story on an Irish
Viking ale in the May-June 2011 issue and a story on
Welsh ale in the September 2011 issue.

In this issue, on page 57, Foster sets about recre-
ating a famous historical beer — Guinness’ West India
Porter from 1801 (a precursor to their stout).
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mail cont....

content of their beers (that takes some fairly expensive
equipment), so nobody will ever know if their beer turns out
to contain 5.2% alcohol, 5.3% alcohol, or some other level.
(The same can be said for IBUs.) We just went with 5.3%
percent because that's the actual amount in the commercial
beer. In the end, for the homebrew clone, what's most
important is if the beer turns out good.

Nugget Nectar needs notes
I've been reading your magazine for a long time and I've
trusted many of your recipes with very good success. |
was going to run the recipe for the Nugget Nectar
Amber (October 2011) and did some calculations before
hand. It appears that the ABV is off as well as the origi-
nal gravity. | was checking it based upon using the all-
grain version. | came out with an ABV of 5.3%, assum-
ing a 70% total process efficiency. The final gravity was
correct based upon the yeast suggested (75% attenua-
tion) using the grain bill as suggested. What would the
corrected recipe look like? | also compared this to the
Hop Back Amber recipe and that recipe was correct in
terms of original gravity and final gravity plus SRM.

Mark Bossart

via email

Marc Martin responds: "Good catch on this one. It is sharp
readers like you that keep us on our toes. | went back
through my notes from Andy Dixon and this led me to the
mistake. | had sent in what | thought was the final copy of
the article when, in fact, | had another copy with the one
important addition you noticed was missing. Both the dark
Munich malt and the Vienna malt need to be bumped up to
a total of 2.5 Ibs. (1.1 kg) each. Here is the corrected text for
the all-grain option:

This is a single step infusion mash using an additional
7.75 Ibs. (3.51 kg) Pilsner malt, 2.0 Ibs. (0.91 kg) dark
Munich malt and 2.0 Ibs. (0.91 kg) Vienna malt to
replace the liquid and dry malt extracts. Mix the crushed
grains with 4.75 gallons (18 L) of 172 °F (78° C) water to
stabilize at 152 °F (67 °C) for 60 minutes. Sparge slowly
with 175 °F (79 °C) water. Collect approximately 6.5
gallons (25 L) of wort runoff to boil for 90 minutes.
Reduce the 90 minute hop addition to 1.25 oz. (35 g)
Nugget hop pellets (13% alpha acid) (16.25 AAU), to
allow for the higher utilization factor of a full wort boil.
The remainder of this recipe and procedures are the
same as the extract recipe.

ENTERYORMEEAD

IN THE

«WINECOMPETITION

The best homemade meads from across North America will
compete for gold, silver and bronze medals plus a best of show award. j
Enter your meads and you can gain international recognition for your skills and
get valuable feedback from the competition’s experienced judging panel!
Enter your best in one of the three mead categories: \

TRADITIONAL MEAD | .
Sponsor: The Brewer's Apprentice

FRUIT MEAD
Sponsor: The Purple Foot - Milwaukee

Entry deadline is:
March 16th, 2012
Entry forms and
competition rules are

HERB AND SPICE MEAD
Sponsor: Brew Your Own magazine
available online at:
www.winemakermag.com/
competition

THE BEST OF SHOW MEAD :
medal is Sponsored by: A

NORTHERN BREWER

HOMERREW SUPPLY

Questions? Contact us at: Battenkill Communications « 5515 Main Street » Manchester Center, VT 05255 _— e
e-mall: comp @vir mag.com ph: (802) 362-3981 fax: (802) 362-2377
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“For what it's worth, all BYQ recipes are based upon 65%
grain utilization.

“Regarding the question of yeast attenuation. This is
based on the actual number achieved at their brewery with
American ale yeast strains. If the proper number of cells are
provided, good aeration is achieved and temperature control
is maintained, 80 to 82% attenuation is normally achieved.
Hence, 1.07] = 72 OG and 1.014 FG, a differential of 58
points. 58 / 72 = 80.5%

‘As a quick aside let me give you one of the formulas
know as a 'brewers divisor' — you can take the differential of
your QG and FG and divide that number by 7.7 to achieve
the estimated alcohol by volume (ABV). In this example 58
points / 7.7 = 7.53. This can be handy to do in a pub that
posts OG and FG, but not alcohol content.”

No sparge grain adjustments ()
| am intrigued with Louw's article on no sparge brewing
in the November 2011 issue.

[ am new to the hobby, and tend to brew smaller vol-
umes while | master the techniques. | don't know
enough to figure out how to adjust the grain mixtures as
he did.

Scott Harmon
via ematil

NEW! ;I J l\a )

H{ Buicimany |

Therminator'™

Stainless Wort Chiller

BeerGun'™

Bottle Filler

BoilerMak

Brew Pots

Fermenator'™ J&—

No sparge grain adjustments (ll)
Dave Louw gives a formula for adding more water to the
mash when performing a no sparge operation. He men-
tions an addition of more grain to the mash, but | can’t
tell how much.

Sean Pryor

via email

Formulating recipes for no sparge brewing is just like formu-
lating regular beer recipes, except the extract efficiency is
usually a little lower. In theory, if you grind the grain as
finely as you normally would and stir the mash as frequent-
ly, your extract efficiency in a thin, no-sparge mash should
be the same as usual. But in practice (frequently with
unstirred mashes) homebrewers report somewhat lowered
efficiency. So, to calculate your adjusted grain addition, you
would need to brew one batch of no sparge beer to find your
new extract efficiency. The amount of additional grain you
add to future recipes would depend on the change in your
extract efficiency. If your extract efficiency does drop, the
easiest way to calculate the adjustment in grains would be
to use brewing software. Type the original recipe into the
software, then change the extract efficiency to your new
level. Then add pale malt to the recipe until the OG climbs
to its original value. svo

Put your hop aroma into orbit!

» Hopback, filter and Randalizer/infuser in one!

)]
ert™

Modular
Brewing
Stand

Stainless Fermentor
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homebrew
nation

READER PROFILE

Brewer: Lenny Camperlango

Hometown/State: Kingston,
New York

Years brewing: Four
Type of brewer: All-grain

Homebrew setup (volume,
style, efficiency): | brew
5.5-gallon (21 L) batches using an
outdoor turkey fryer and a 10-gallon
(38-L) Rubbermaid cooler with a false
bottom. | get about 80% efficiency
and | brew outside. | also have a 2-tap
keezer so | keg the majority of my
beers, although I still bottle any beers that | want to age.

Currently fermenting: Golden Ale, Pumpkin Ale, Saison
and Columbus IPA

What'’s on tap/in the fridge: Cilantro Lime Wheat Beer, New
Zealand IPA, Kane (American Strong Ale), Belgian Tripel, Strawberry
Melomel and Old Ben (old ale),

How | started brewing: | found my passion for quality beers when |
worked at a beer store. People would come into the store every once in a
while and request to buy empty Grolsch bottles to bottle their homebrews.
This is where | first became interested and always kept it in the back of my
mind. When | finally moved into my first apartment | decided, “Why not?”
and ordered a homebrew kit and made my first extract amber ale. It tasted
like cherry lollipop seltzer, but it was mine and | loved it. | became hooked
and started adding steeping grains to my recipes with extract, and | brewed
like this for about a year. Then | finally stepped up to partial mash and did
two batches before | finally jumped into all-grain brewing. | started out doing
stove top beer in a bag (BIAB) beers. | did those for a couple years and was
quite happy with my results. I've just recently upgraded my set up and am
now brewing outdoors which | absolutely love!

byo.com brew polls

Do you brew lagers?

No, but | would like to 46%
Yes, sometimes 29%
No, I'm not interested 17%
Yes, all the time 8%

8  January-February 2012 BREW YOUR OWN

reader recipe

CILANTRO LIME
WHEAT BEER
(5 gallons/19 L,
all-grain)
OG =1.066 FG =1.017
IBU =42 SRM =97 ABV =6.4%

Ingredients

4 Ibs. (1.8 kg) American Pilsner
malt

3 lbs. (1.4 kg) white wheat malt

5.4 AAU Cascade hops
(I 0z./28 g at 5.4% alpha acids)
(60 min.)

2.7 AAU Cascade hops
(0.50z./14 g at 5.4% alpha
acids) (20 min.)

2.7 AAU Cascade hops
(0.5 0z./14 g at 5.4% alpha
acids) (5 min.)

2.1 oz. (60 g) fresh chopped
cilantro (5 min.)

0.3 oz. (8.5 g) fresh grated lime
zest (5 min.)

2.8 0z. (79 g) lime juice (2 limes
squeezed) (0 min.)

Safale US-05 yeast (rehydrated)

Step by step

Use a 90-minute mash: 3.5 gal-
lons (13 L) of water at 148 °F
(64 °C). Sparge with 3 gallons
(11 L) of 168 °F (76 °C) water.
The total boil time is 90 minutes.
Cool wort to 60 °F (16 °C) and
pitch the yeast. Ferment in pri-
mary for one month.

social homebrews

Join BYO on Facebook:
www.facebook.com/
BrewYourOwn

Follow BYO on Twitter at:
@Brew YourQwn




what’s new?
Brewer’s Edge Oxygen Injector

This new oxygen injector from Brewer’s
Edge makes it easy to add oxygen to
your wort by using easy to purchase
canned |.4 and 2.1-ounce oxygen tanks
sold by Bernsomatic and Worthington
(available inexpensively in the weld-
ing/brazing section of most hardware
stores). One tank will oxygenate 10 to
16 5-gallon (19-L) batches of wort.

Available at retailers who carry Brewer’s Edge products or
wholesale through Brewmaster, 800-288-8922.

essencia™ Distilling Equipment now
available in North America

North American brewers
and distillers now have
instant access to the whole
range of top-line essencia™
equipment, ingredients and
techniques designed to lift
both the quality and the
affordability of crafting pre-
mium liquors for the crafts-
man at home and small com-
mercial distillery. In addition
to the production of liquor, much of the essencia™ range is wide-
ly used and well suited to other uses such as winemaking, water
purification, wort boilers, essential oil extraction and bio-fuel pro-
duction. The essencia™ system has been developed to produce
the best possible quality liquor either with or without distillation.
This is a great advantage in areas where home distillation of alco-
hol is not legal. If alcohol distillation (home, craft or commercial) is
intended, country and local laws need to be consulted and all
requirements met.

WWW. essenciana.com

Y

calendar

The Urbana-area Boneyard Union of
Zyrm’giw! Zealots invite homebrewers to
enter their 18th annual homebrew competi-
tion. The sole requirement for entering is
ﬂlﬁﬂnmstbeabea mead or cider with a

g gravity over 1.070.

Ei‘[ayFea $6 for the first entry;
- ﬁmmes

| i‘mitesyou to enter their head-to-
lﬁi\ ‘competition, featuring four brack-
nglish IPA 14a, American IPA 14b
Imperial IPA 14¢ and Experimental IPA 23a).
Th&whneref each bracket will advance to
a final best of show round. It is a
BJCPMAHA registered competition and
ovides pounts toward the Washington
Homebrewer of the Year circuit.
Entry Fee: $6 for first entry;
$4 additional entries
Ent:y Deadline: January 31
Contact Email: William Fredin,
teamoly@yahoo.com

- Web: www.gebl.org

sruary 17-18
mdwhter Homebrew

M&wm.#kee Wisconsin
‘fha Beer Barons of Milwaukee will again
their annual homebrew competi-
t}on ‘which is a qualifier in the Midwest
wer of the Year circuit. The top
ring English Session Beer (BJCP cate-
gories 8A, 8B, & 11A) will be brewed com-
mercially by Milwaukee Brewing Co. and
apped during a special event honoring the
entrant at the Milwaukee Ale House.
Deadline: February 5

- Entry Fee: 87

Web: midwinterhbc.beerbarons.org
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NOR{) CAL

BEEWING SOLUTIONS

Keg & Cooler
Conversion Kits

Exclusive
Manufacturer

“Jaybird”
Custom
False Bottoms

¥ondear

Lowest hardware prices

530-243-BEER

NorCalBrewingSolutions.com
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homebrew nation

homebrew drool systems

Joe’s Eleetric |;I‘|'\\|'l'_\

Joe Lynch ® Kansas City, Missouri

My all-electric homebrewery is a
basic HERMS system and the
whole selup including the heat/
cooled conical cost about $4000 to
build, The temperature is controlled
using digital controllers. It took
about six months to build. | had a
professional electrician do all of the
wiring. All electric is the way to go
— use the propane for cooking
your turkeys.

The mash tun and HLT are pow-
ered by a March pump using a
110-volt hot water heater element.
The mash tun and HLT are insulat-
ed with hot water tank insulation
found at any hardware store. | can
keep the mash temperature within
a 2-degree Fahrenheit differential.
The brew kettle uses a 220-volt
system from High Gravity.

| usually reach a hard boil in about
20 minutes. After the wort is boiled,
it passes through a counter-flow
chiller and then through an inline
oxygen system where it is pumped
into my temperature-controlled
conical fermenter from MoreBeerl. |
had originally built it in on a wood
base using scrap wood from my
home remodeling project. It just
wouldn't stay clean so | changed
over to the metal shelving. They
were cheap and strong. My first
test run was with just water, and |
found a few leaks that were very
easily fixed.

I have a filtered water system near-
by and | do very littie lifting. The
system is placed on shelving from
the hardware store. All connections
are quick disconnects. The system
is easy o breakdown for a com-
plete cleaning. After each brewing
session | run some PBW using hot
waler through, then back flush.

This setup is in my unfinished
basement (man cave). | estimate
that using this system, | have
shaved about an hour off my all-
grain brew day. As with any
HERMS-type system, the mash
efficient percentage is fantastic. |
have also compared the kilowatt
usage - this system costs just
slightly more than propane but is
easier to use.




beginner’s block

THE BASICS OF BASE MALT

by betsy parks

ase malt makes up the

majority of the bulk of

any batch of beer, but
base malt isn't a blank canvas that
you use to build your beer. Learn
more about the variations in base
malt and you will be better able to
build your own beers one day.

If you've ever brewed anything
from Jamil Zainasheff’s “Style
Profile” column, you will have
noticed variations in base malt rec-

roasting and kilning to produce the
malts’ individual flavors and colors.
While they are not as dark as other
malts, base malt colors do vary,
often between 2 to 4 “Lovibond.
Like brewing water, differences
in base malts can often be traced
back to the conditions and ingredi-
ent availability where the beer style
originated, or were created with a
certain type of beer in mind. For

The company -
that brings.you"

example, pale British ale malt is
often made with Maris Otter barley,
which is a 2-row variety that is
native to the UK and was bred in
Cambridge to brew traditional cask
conditioned ales. It is said to provide
a slightly more biscuity, bready fla-
vor than standard barleys.

Some of the most common
base malts include: North American
2-row, British pale ale, domestic pale
ale, wheat, rye and Pilsner. For more
information about each of these,
including color and suggested beer
styles, visit BYO's online malt charts
at www.byo.com/resources/grains.
In addition to these variations
between types of malts, there can
also be variation between similar
malts depending on which maltster
made it.

ommendations: British pale ale malt
for British ales like brown porter,
Pilsner malt or malt extract for
Maibock and domestic 2-row pale
malt for American IPA. This is
because every malt, including the
base malt, varies in flavor, color and
diastatic power, which can produce
very different finished beers.

PBW"

and

StarSan”
What’s the difference?

All malts start out essentially in the
same way: as raw grains of barley
that are processed by maltsters to
convert the starch in the grains into
fermentable sugars. After that, the
grains are processed depending on
their purpose: base malts, kilned
malts, roasted malts as well as kilned
and roasted malts, which involves

also makes

52 Ph Stabilizer"

and

SuperMoss HB"

reader tip

Harold Martin * Snohomish, Washington

After my wort is chilled and I'm ready to
pour it into the primary fermenter | like to
run it through a strainer. This helps remove
spent hops but trying to do this procedure
by myself was tedious until | tried this:

Visit your local
homebrew store to find
these great products.

Biodegradable, Effective
& User-Friendly

S ————— |

| simply
place the
strainer on
top of my
fermenting bucket and then position
the bucket's handle on top of the
strainer's handle. Doing this keeps
the strainer very steady while | pour
the wort through it. It also helps to
oxygenate the worl.

Five Star Chemicals
& Supply, Inc.

(800) 782-7019

www.FiveStarChemicals.com
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homebrew nation

by marc martin

ﬂ [ H H H [ P l | I: H I I] H I LOVE BYO AND | READ EVERY ISSUE. | DID,
HOWEVER, TAKE EXCEPTION TO YOUR JULY-AUGUST 2010 ARTICLE, “BIRTH OF A
NEW STYLE,” DISCUSSING "CASCADIAN" DARK ALE. SUCH A BEER, BLACKWATCH
IPA, WAS AN ORIGINAL OFFERING FROM, NOW DEPARTED, GREG NOONAN AT THE
VERMONT PUB AND BREWERY IN BURLINGTON, VERMONT. HAVE YOU TRIED THE
SMUTTYNOSE BREWERY'S TRIBUTE BEER, “NOONAN"? | BEG YOU TO CONSIDER
RUNNING A REPLICATOR ARTICLE ON THIS BEER.

must admit, | could have done a
better job of researching the true
beginnings of this type of beer
before finalizing the July-August

2010 article. | have since verified that
the first version of a black IPA was
brewed at Vermont Pub and Brewery.
Hopefully this article will serve to
honor Greg Noonan,

Smuttynose's owner, Peter
Egelston and his sister, Janet opened
the Northampton Brewery in
Northampton, Massachusetts in 1986,
and later the Portsmouth Brewery in
Portsmouth, New Hampshire. In 1993
Peter attended an auction of the
bankrupt Frank Jones Brewing Co.
(also in Portsmouth) and agreed to

MICHAEL BURDICK
BURLINGTON, VERMONT

purchase the entire brewery. This was

to become the Smuttynose Brewery,
which opened in January of 1994,
Smuttynose Brewmaster David
Yarrington's homebrewing roots date
back to his college days in the late
1980s. He worked at 20 Tank
Brewery in San Francisco, California
then helped open Tokyo Brewing Co.
After that he moved back to the
states and completed the Master

Brewer program at UC-Davis in 2001.

He soon joined Smuttynose and has
been there ever since.

“Noonan," a black IPA, was cre-
ated as part of Smuttynose's “Short
Batch” series, which are their limited
edition, experimental beers. They felt

emmmeens

MUTTYNOS

BIIEWINGE%O-

a good way to honor Greg’s memory
would be to create a beer very similar
to Black Watch. The main challenge
with this beer is to achieve the black
color without imparting the acrid
grain astringency. To subdue the
heavy roast flavors, the dark Carafa®
Il malt is not mashed with the rest of
the grains. Instead it is added to the
top of the mash just prior to sparging.
A combination of Magnum and
Columbus hops contribute an elegant
and refined bitterness that parallels
the reduced astringency. The result is
a light bodied, non-acrid, very dark
beer with plenty of flavor and aroma.
Now, Michael, Greg’s contribution
to brewers everywhere lives on. &

SMUTTYNOSE BREWING COMPANY'S SHORT BATCH #12 “NOONAN" GLONE

Ingredients

6.6 Ibs. (3 kg) Briess light, unhopped,
liguid malt extract

1.5 Ib. (0.68 kg) pale ale malt

12 oz. (0.34 kg) Belgian aromatic malt
(25 °L)

10 oz. (0.28 kg) crystal malt (60 °L)

4 0z. (0.11 kg) black malt (600 °L)

1.0 Ib. (0.45 kg) Carafa® Il malt (450 °L)
(" follow special instructions to right)

11.3 AAU Magnum hops (0.81 oz./
23 g of 14% alpha acid) (75 min.)

7.5 AAU Columbus hops
(0.5 0z /14 g of 15% alpha acid)
(30 min.)

3.75 AAU Columbus hops
(0.25 oz. /7 g of 15% alpha acid)
(20 min.)

3.75 AAU Columbus hops
(0.25 0z./7 g of 15% alpha acid)
(10 min.)

7.5 AAU Columbus hops

=

(0.5 0z./14 g of 15% alpha acid)
(0 min.)
Glacier hops (1.0 0z./28 g of 5,56%
alpha acid) (dry hop, 7 days)
Nugget hops (1.0 0z./28 g of 13%
alpha acid) (dry hop, 7 days)
% tsp. yeasl nutrient (last 15 min.)
% tsp. Irish moss (last 30 min)

White Labs WLP 001 (American Alg) or
Wyeast 1056 (American Ale) yeast
-75 cup (150g) of corn sugar for priming

(if bottling)

Step by Step

Steep the milled grain in 2 gallons

(7.6 L) of water at 154 °F (88 °C) for 30
minutes. Remove grains from the wort
and rinse with 2 quarts (1.8 L) of hot
water. *In a separate saucepan com-
bine 1 Ib. (0.45 kg) milled Carafa® Ii
malt with 1.5 quarts (1.42 L) water at
130 °F (54 °C) for 3 minutes. Remove

(5 gallons/19 L, extract with grains)
OG=1.061 FG=1.013 IBU=75 SRM =42 ABV =6.4%

grain and add this black liquid and the
liguid malt extract to the wort and boil
for 76 minutes. While boiling, add the
hops, Irish moss and yeast nutrient as
per the schedule. During the boil, use
this time to thoroughly sanitize a fer-
menter. Now add the wort to 2 gallons
(7.6 L) of cold water In a fermenter and
top off with cold water up to 5 gallons
(19 L). Cool the wort to 75 °F (24 °C).
Pitch your yeast and aerate the wort
heavily. Allow the beer to cool to 68 °F
(20 °C). Hold at that temperature until
fermentation is complete. Transfer to a
carboy, avoiding any splashing to pre-
vent aerating the beer and add the
Nugget and Glacier dry hops. Allow the
beer to condition for 1 week and then
bottle or keg. Allow the beer to carbon-
ate and age for two weeks. For all-grain
instructions, visit www.byo.com/
component/resource/article/2492

12
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Cocoa Love

Brewing with chocolate

ON PAGE 36 OF THIS ISSUE, WE SHARE SOME RECIPES FOR BEERS
WITH APHRODISIAC QUALITIES, MANY BREWED WITH SOME FORM OF
CHOCOLATE. TAKE SOME ADVICE FROM THE BREWERS IN THIS ISSUE
WHO ALL BREW A COMMERCIAL “CHOCOLATE" BEER.

e brew a beer called
W Hot Chocolate, which

is basically a porter
base: basic two-row and chocolate
malt with chocolate, oatmeal and lac-
tose. The oatmeal gives the beer a
structure and silkiness, while the lac-
tose gives it a creamy sweetness. It is
“hot” thanks to cayenne pepper.

We use “free trade” powdered
chocolate in the kettle to make Hot
Chocolate. Totally ignoring the social
aspects of it, from a culinary point of
view the free trade chocolate is far
superior to conventional varieties.

Powdered chocolate is messy,
though. The biggest problem we've
had with it is learning to not add the
powder directly to the kettle as it
turns into little balls. Instead we pull a
small amount of hot wort out and mix
it with the chocolate, then mix that

hen we brew our
W Chocolate Ale, we use

Venezuelan cocoa nibs
after the primary fermentation, as you
would do when dry hopping. We
always went with nibs — we never
experimented with raw or baking
chocolate. We also went to the source
by working with a chocolatier who
sourced cocoa nibs that he thought
had a nice flavor. We leave the beer
on the nibs for about two weeks, after
which the cocoa is almost completely
in solution and the hulls are empty.
The nibs still have some oil, however
we don't see too much of an effect
on the beer, When you add chocolate
on the cold side, the oils are less of
a concern.

The big issue we had with choco-
late in our brewing process was how
to add the nibs to the beer and then
get them back out. We lost a lot of

back into the kettle. It's basically like
making gravy — you mix the dry
ingredients with a bit of the hot liquid
so that you don't get a lumpy gravy.

If you want to experiment with brew-
ing with chocolate, you don't want to
use chunk chocolate because of the
fat, which can cause all kinds of prob-
lems, including issues with head reten-
tion. You want to keep the fat level as
low as possible, which is why we use
the powdered stuff.

At home you can also experiment
with the timing of when you add
chocolate to the beer. You can add it
at different times in the kettle, add it
past the boil, or use chocolate nibs in
the secondary fermenter. You could
also try adding chocolate liqueur in the
secondary, which might get scrubbed
in primary, but it might be fun to
experiment after primary is over.

beer in the process, but in the end we
put them in bags and hung them in the
fermenter, much like dry hops.

One of the things that | decided
not to do from the get go was using
chocolate or roasted malt or barley, as
| wanted to focus more on a bready
character. | feel that this lets the
chocolate flavor come out more — it's
not subdued by what's called choco-
late flavor from the malt. We use spe-
cial wheat malt from Briess that has a
nice, nutty, bready character that
gives the beer an amber, rusty color. |
feel that it really helps push the choco-
late flavor out without going over into
the roast flavors.

We use a lot of Belgian yeast,
however, for our chocolate beer we
went with a more neutral strain. | felt
that the banana/clove flavors from the
Belgian yeasts weren't a good match
for the chocolate.

tips from the pros

by Betsy Parks |

Randy Lee, Brewmaster at Valkyrie
Brewing Company in Dalias,
Wisconsin., Randy and his wife,
Ann, opened Viking Brewery In
1994 — the first microbrewery in
narthwest Wisconsin. They recently
sold the trademark Viking and

renamed their brewery Valkyrie.

Steven Pauwels, Brewmaster at

Boulevard Brawing Company in

ansas Clty, Missourl. Steven start-

'y at mis

ed out in the brewing indus

hometown brewery, Eeklo's
Brouweri] Kriger. He has held posi
tions at the Domus brewpub in
Louvain and at RIVA brewery in
Dentergem (both in Belgium). He
has been the Brewmaster at
Boulevard for the past twelve

ears.
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tips from the pros

Steve Polewacyk, Owner of

the Vermont Pub and
Brewery in Burlington,
Vermont, Steve opened
VPB in 1988 with his part

ner, Greg Noonan. He start-

ed out as a homebrewer

r Greg, and worked

ysely with him in the

n our experience throughout the

years there have been a few beers

where we've emulated chocolate fla-
vor with malts, however, for our Double
Chocolate Stout we partnered with a local
chocolate company, Lake Champlain
Chocolates, to source cocoa nibs.

We have made three versions of the
chocolate stout: in the first experiment we
made the beer with cocoa powder added
to the boil, which was great through the
primary fermentation, but each subse-
quent week we lost the chocolate in the
secondary. The second experiment we
used cocoa powder in the boil, as well as
cocoa nibs in the secondary. That seemed
to bring the chocolate flavor back.

One of the problems with chocolate,
especially something like baking chocolate,
is that the chalkiness can come out of a lot
of products, which can give a mouthfeel
that is grainy or gritty.

If you are brewing with chocolate at
home and want to experiment, lactose is
also a great feature in any chocolate beer.

Name

LABEL CONTEST

Send us your best homebrew labels and you could win some
great brewing prizes from BYO advertisers! Enter as often as you
like, but you can only win one prize. Winners will see their artwork
featured in the July-August issue of the magazine. Deadline to
enter is April 27, 2012.

Brew
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especially if the chocolate flavors are on
the dark side, because it helps to sweeten
it up. For example, we recently took a keg
of milk stout and aged it on Madagascar
cocoa nibs and then added more lactose
— the lactose makes the chocolate flavor
more predominant.

Also, beware if you're not familiar with
an ingredient — especially with chocolate,
and be careful of overroasted products.
Inexperienced brewers tend to go over-
board with new ingredients, but you
should start small and then work your way
up. It's easier to add than it is to take
away. It is possible to take flavor away, but
only if you have an extra batch of beer to
blend back. There's a level of patience that
some homebrewers perhaps don’t have —
they want to hit the beer right the first
time. But go at it easier and wait for the
second batch of your same beer to hit
what you're looking for. We are the same
way here — we brew experimental beers
every week and sometimes were going to
hit it, sometimes not. ava

Label Contest
Entry Form

Address

Srsssssssssassssnnannung

E-mail

Cty—  State/Prov

Postal Code

Daytime Phone

Rules: Entrants can send labels or labels already stuck to bottles.
The bottles can be full of beer. No digital or electronic files will be
accepted. All other rules are made up by the editors of BYO as we
go along. Labels are judged in one category, open to graphic artists
and amateurs alike, so ultimate bragging rights are on the line.
When submitting your labels, tell us a bit about the artwork and its
inspiration. Is it hand-drawn? Created on a computer? Send us
your best labels, tell us how you made them, and good luck!

January-February 2012 BREW YOUR OWN

All original artwork? YorN (circle one)

Send your entry to:

BYO Label Contest

5515 Main Street
Manchester Center, VT 05255

DEADLINE: April 27, 2012

a.c----poca--.---a--c---a..--s--co-..-o----c-n-.-ncnn---o
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Debunking Bitterness

Mystery fermentation, no chill brewing

help me mr. wizard

by Ashton Lewis

| RECENTLY SAW AN IPA RECIPE FROM JAMIL ZAINASHEFF THAT LISTED THE IBUS AT 100. IS THIS IN THE REAL-
ISTICALLY ATTAINABLE RANGE ON A BASIC HOMEBREW SETUP (FULL VOLUME BOIL POT AND MASH TUN ONLY)
WITH “NORMAL" HOPS/HOP PRODUCTS (WHOLE LEAF, PELLETS OR PLUGS)? | RECALL READING SOMEWHERE
THAT 80-85 IBUS WAS THE MAX WITHOUT SPECIAL EQUIPMENT.

The limit of beer bit-

terness is really a

function of the solu-

bility of iso-alpha-
acids in wort and their survival into
finished beer. Most of the literature on
this topic is of the practical sort where
data showing the |BU level of various
commercial beer is part of the discus-
sion. Hypothetical discussions that
focus on everything but real beer
makes me a little grumpy. Brewing
beer with 100 IBUs is certainly within
the realm of reality based on beer that
is brewed and commercially sold.

It is true that there is not a singu-
lar “Max IBU" value that is applicable
to all beer because wort pH and wort
gravity directly affect hop isomeriza-
tion during the boil. Furthermore,
what happens during fermentation,
aging and filtration (for brewers who
filter) influences hop utilization. If
you are attempting to get the maxi-
mum bitterness level and are limited
by iso-alpha-acid solubility in wort,
then it logically follows that down-
stream iso-alpha-acid loss will reduce
beer bitterness. Loss occurs when
trub sticks to fermenter walls, foam is
skimmed from fermenters, bitter acids
adhere to veast cells and when beer
is filtered.

| am not sure what special equip-
ment is required to brew high IBU
beers. Wort loss can become a real
issue, so this may be what you have
read. Commercial brewers brewing
some of these monsters often launch
an Uber-bitter beer as a special and are

not overly concerned about efficiency.
But then the special sticks and their
consumers want more. And then effi-
ciency becomes a real concern
because excessive wort loss is an
expensive proposition when operating
a brewery with the intent of making
money. Very broad whirlpools are one
solution to deal with high hop loads in
the brewhouse if pellet hops are used.
If cone hops are used things are a bit
easier since the hops are typically
removed with a hop separator before
the whirlpool. So there are some
practical concerns related to hop
removal when brewing beers with big
hop additions.

The bottom line with this ques-
tion is that you are correct to be ask-
ing about limits, because they do exist
when it comes to bitterness. | am a
very skeptical consumer when it
comes to putting much faith in certain
claims, especially the claims of small
packaging breweries, pub brewers and
homebrewers. The reason for my
skepticism is simple; claims without
lab analyses equal estimates. And
most small brewers do not have the
laboratory equipment required to per-
form IBU analyses. Couple this with
the sometimes tremendous testos-
terone flow present when brewers
brag about the big size of their latest
imperial this or that and the result is
often exaggeration.

| am a simple brewer and simple
beer consumer with a unified philoso-
phy about brewing. Rule number one;
it's all about perception. If what we do

MIKE KILLGORE
BEAVERTON, OREGON

£ £ The limit of

beer bitterness
is really a function
of the solubility
of iso-alpha-acids
in wort and their
survival into
finished beer.y )

e
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help me mr. wizard

in the brewery cannot be perceived by
the consumer or does not influence
efficiency then why worry about it?
Some brewers advertise that they
lager for eight weeks, or whatever.
That's cool, but does the beer taste
better than beer aged for six weeks,
five weeks or four weeks? If it does,
then there is a compelling reason to
age for eight, but if the only reason is
to talk about it in marketing | am not
the type of brewer who would agree
with the decision. Rule number one
has a few caveats. For starters, | am
not referring to ingredients in beer
that can cause bodily harm without
being detected when drinking; these
are still perceived, just not immediate-
ly. 1 am also not referring to cleaning
and maintaining the brewery environ-
ment. My rule number one is really
about brewing process decisions.

Rule number two; limit brewery
speak when communicating with con-
sumers. People do not consume labo-
ratory results, they consume beer (in
the context of this discussion). Lab-
oratory numbers taken out of context
really give very little information
about flavor. We may assume that
beer with a meager 50 IBUs is less bit-
ter than another with 80 IBUs, but
perceived bitterness has much to do
with the beer itself. Alcohol content,
residual extract and malt selection all
influence bitterness and IBU values
alone do not define perceived bitter
ness. Some brewers and beer writers
share the opinion that beer consumers
are often turned off by this “geek
speak” because it has the effect of
alienating people who may really like
beer, yet know little or nothing about
the process.

| BREWED A FOUNDER'S BREAKFAST STOUT CLONE FROM BYO,
ADDED SOME EXTRA GRAIN AND MY OG WAS 1.090. IT WAS MY
FIRST BEER WITH COFFEE, CHOCOLATE AND COCOA NIBS. |
PITCHED HALF OF THE BATCH WITH SOME S-05 YEAST HARVESTED

FROM A RECENT BATCH OF PORTER AND PITCHED THE OTHER HALF WITH FRESH
S-04 AS AN EXPERIMENT. | BREWED THE STOUT ON SUNDAY, AND ON MONDAY
WHEN | GOT HOME THERE WAS ONLY A BIT OF EOAM (IT WAS OILY LOOKING) ON TOP
OF THE BEER BUT NO REAL KRAUSEN AND THERE WERE NO BUBBLES COMING QUT
UNLESS | SHOOK THE CARBOY. AFTER ABOUT THREE DAYS OF SHAKING, | COULD-
N'T GET ANY MORE BUBBLES TO COME OUT FROM SHAKING. THINKING | DID SOME-
THING TO KILL MY YEAST, | ADDED EXTRA YEAST (5-05 TO BOTH). | KEPT WATCHING
AND SAW NO SIGNS OF FERMENTATION. THINKING THAT MAYBE THE CHOCOLATE
OR COFFEE DID SOMETHING TO PREVENT THE YEAST FROM FERMENTING, | GAVE
UP ON THE BEER BUT DECIDED TO HOLD OFF ON DUMPING IT. SIX WEEKS AFTER
BREWING THE GRAVITY READING WAS 1.030. HOW AND WHEN DID THIS FERMENT?
DID AN INFECTION CONSUME THE SUGAR?

True mysteries are

rarely encountered in

a brewery when the

facts related to a par
ticular problem are at hand. The prob-
lem lies in obtaining the facts and this is
particularly true when homebrewing.
In a commercial brewing operation it is
common for brewers to be in the
brewery most of the time and in some
of the larger breweries instrumentation
and data collection is used to gather
and track data related to production.
Production staff and historical data are
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BOB HINES
CHAPMAN, KANSAS

pretty handy when it comes to track-
ing down the ghosts that seem to
haunt the brewery, but in cases like
yours there is not much information
to evaluate.

The beer you brewed had a fairly
high original gravity and also contained
a high proportion of specialty malts.
Based on this information | would not
predict a very low finishing gravity.
Couple that with the single step infu-
sion mash at 155 °F (68 °F) for one
hour specified in the recipe and | sug-
gest that 70% is a reasonable guess for




the apparent degree of fermentation (how much extract is
consumed during fermentation as measured using a hydrom-
eter). Thirty percent of 1.090 is 1.027 and your final gravity
was 1.030. This tells me that your OG and FG numbers are
believable. When | solve problems | first begin by question-
ing the validity of the information at hand — because that is
what Wizards do!

The other fact at hand is that you added an ingredient
that contains fat to your wort; baking chocolate contains
cocoa butter. You also added ground coffee beans and coffee
beans contain oils. Fats and oils are the same general class of
components that are deposited on the rim of a beer glass if
you happen to be noshing on greasy finger foods while enjoy-
ing a frothy pint . . . well, perhaps previously frothy pint. Fats
and oils are well-known anti-foaming compounds because
they have a higher affinity for the surface of liquids than do
foam-positive compounds from beer. This means that pro-
teins and hop compounds normally involved in beer foam are
prevented from stabilizing foam bubbles when these strong-
ly hydrophobic molecules are present. In simple terms you
may have had carbon dioxide escaping from your fermenting
batch of Breakfast Stout with little to no commotion at the
surface of the carboy. Some brewers intentionally add anti-
foams to fermenters to suppress foam during fermentation
and increase the capacity of their fermentation vessels.

| can understand everything so far, but now | am faced

THE NEW STANDARD

|

ESSENCIA DISTRIBUTORS LTD

with the piece of evidence that | cannot believe and that is
the seeming lack of carbon dioxide gas. When beer fer-
ments, nearly half of the sugar (by weight) is converted to
carbon dioxide gas and nearly all of this gas leaves the fer-
menter. Your beer did ferment, therefore carbon dioxide gas
left the fermenter. Until physicists at CERN in Geneva pre-
sent data showing that C¢H 20, does not release CO,
when fermented by yeast | will continue believing in fer-
mentation as we know it. | think what happened is that you
had a faulty carbon dioxide gas detector . . . | mean a leak in
your airlock. Hmmm, | wonder if that is how they clocked
those neutrinos moving a few nano-seconds faster than pho-
tons of light in their accelerator?

A leaky airlock would explain why your airlock wasn't
gurgling during fermentation and a slow fermentation would
explain why shaking your carboy did not seem to generate
much activity. Six weeks is a long time to ferment 60 gravi-
ty points and | think what happened is that you had a long
and slow fermentation that never appeared to be doing
much of anything. The only negative consequence of fer-
mentations that drag out is the potential for contamination
associated with slow pH reduction in the early hours of fer-
mentation and off-flavors associated with under-pitching,
often the cause of slow fermentation. Also, | don't think con-
tamination explains your observations. All microbes that
consume carbohydrates for energy give off gas.

of excellence for hand-crafted spirits and
ligueurs has landed in North America.

Liqueur essences

Spirit essences
Condensers (100% copper) \

Stainless boilers (240 & 120v)

Super 6 yeast
Sterling beer yeast
NOW! Bourbon chunks
FREE SHIPPING Whisky chunks
ON ALL ORDERS stainless wine fermenters
VBR300 Carbon filters
RELEASE! ‘ Carboys
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b On-line gift certificates

‘ For North American retail
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| For all orders go to:
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help me mr. wizard

| HAVE BEEN READING ABOUT A METHOD OF CHILLING CALLED “NO CHILL," WHERE THE BREWER SIMPLY
POURS THE WORT AFTER FLAME OUT INTO A SUITABLE WATER CONTAINER, PURGES THE AIR AND SEALS IT

AIRTIGHT. WHAT ARE YOUR THOUGHTS?

My first thought is that this method is cer-

tainly not new. Rapid chilling 1s a very recent

development in the history of brewing. Prior

to the advent of the plate heat exchanger,

brewers had to wait for wort to cool prior to pitching. Most
breweries eventually settled on coolships, which are large
shallow pans resembling Olympic-sized kiddy pools, to cool
wort prior to fermentation. Although cooling required only
eight hours or so, wort contamination was a real issue with
the coolship design. Then. in 1856, Jean Louis Baudelot
invented a novel wort chiller and the brewing world was
changed forever when his invention made rapid chilling a
reality. The Baudelot chiller was copied and later modified
into enclosed designs, Baudelot’s basic design is still widely
used in all sorts of different heating and cooling applications.
There are two real problems with slow wort chilling.
One is the risk of microbiological contamination. The other
problem associated with slow wort cooling is DMS forma-
tion after wort boiling. The precursor for DMS, S-methyl-

NICK ROLHEISER
EDMONTON, ALBERTA

methionine, decomposes when heated and becomes DMS
(DMS smells like cooked corn and most brewers consider it
a defect in almost all beer types). Although much of this
compound is transformed to DMS and removed with steam
vapor during wort boiling, some does remain. This means
that the wort DMS concentration increases after boiling and
prior to cooling, and is especially noticeable if wort is in a
sealed container that prevents the volatile DMS to escape.

The good news is that homebrewers do not have a very
large volume of wort to chill and it is certainly possible to
cool a carboy of wort in a reasonable time frame if the car-
boy is plunged into a cold water bath that is kept cold during
cooling. Agitating the carboy will also dramatically increase
the heat transfer rate during cooling. My personal preference
is to cool wort using a wort chiller either in the kettle with an
immersion chiller or en route to the fermenter with a plate or
shell-in-tube chiller. | suppose if | were brewing on a desert
island and only had the no-chill method | would make do, but
neither one of us is stranded on an island. svo

Brand New Packages.
Same Premium Yeast.

Our new packaging is not only bright & bold, it

also offers a new level of protection to our

premium yeast. Our new vacuum-sealing
technology minimizes packaged air, offering
maximum performance throughout the rated

life of our products. This new package allows

brewers to see and feel that the package is w‘“
airtight and ready for use. No other brewing,

Get the Dry Yeast Advantage with Danstar
Premium Yeast from Lallemand.
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Weizenbock

Big German wheat beer

ne of my favorite “Dad”

activities when my kids

were little was taking
them out for trick-or-treat on
Halloween. | got such a thrill seeing
how excited they were as we
approached each house and their
excitement at getting any sort of
candy, good or bad. When they were
really young we would just walk
around our block. As they got older,
we would go farther and farther afield
and | would have to carry more and
more candy, coats, hats, gloves, water
bottles, flashlights — and sometimes
even an exhausted child. It didn't take
long for me to start hauling along our
little red wagon. The wagon made it
so much easier to drag along the expe-
dition supplies, and | found out there
was even room for a bottle of weizen-
bock, which made wagon pulling a lit-
tle more enjoyable. Weizenbock is the
perfect Halloween beer. The rich,
malty character, the gently warming
alcohol and the spicy and fruity notes
make it seem like an adult candy, per-
fect for the cooler weather of fall.

Weizenbock has the same spicy/
fruity character of a hefeweizen, but
it also has a rich, bock-like malt char-
acter. Weizenbock is often hazy, rang-
ing in color from dark amber to a dark,
ruby brown, and topped with a large,
dense, creamy off-white head. Like a
good hefeweizen, the aroma includes
moderate spicy notes and some
banana-like esters, but it also has
these dark fruit flavors and aromas.
There should be notes of figs, plums,
raisins and more. This fruit character
blends in with the overall harmony of
the beer, creating complex, rich,
bready, bock-like melanoidins and a
fruitcake-like character.

Like most weizen-style beers,
weizenbock has a grainy, bready flavor
underlying the beer. Slight, soft
caramel notes and toasty, bread crust-
like melanoidin character from Munich
malt should be present in moderate
levels. While it has a rich color, roast-

ed flavors and aromas are limited to
subtle dark toast or chocolate notes.
Hop character is non-existent and hop
bittering is subtle. The balance
between bittering and sweetness is
even or balanced slightly sweet. |

think the BJCP style guide captures
this style’s overall impression well
with, “A strong, malty, fruity, wheat-

based ale combining the best flavors of

a dunkelweizen and the rich strength
and body of a bock.” That malty rich-
ness balanced with the spicy/fruity
character is what it is all about. The
one thing | disagree with in the BJCP
description is the “faintly tart charac-
ter.” | think tartness is a flaw in this
style and more indicative of beer
spoiled through long travel times and
low levels of bacteria than it is a well
made wheat beer.

A traditional weizenbock would
be 50 to 70% wheat malt and the rest
dark Munich malt. What | have found
is that a blend of dark wheat, Munich
and Pilsner malt, along with some
caramel and roasted malt, seems to
do well in competition. Although
there are lots of quality malts out
there, | always prefer to use continen-
tal malts in my German-style beers. |
find the flavors of those malts consis-
tent with the beers | drink when visit-
ing Germany. | use a ratio of 4-2-|
(dark wheat, Pilsner, Munich) and a
small amount (< 10%) specialty malts
for my weizenbock. The use of spe-
cialty malts makes it easier to develop
a rich color and flavor, but make sure
what you are planning is balanced.

While you want to develop color
without adding lots of roast malt fla-
vors, a touch of dark toasted or even
slightly chocolate notes is a nice
touch. My preference is to use at least
some dark caramel malt along with a
small amount (I to 2 %) of pale choco-
late malt. If you use something darker
than pale chocolate, make sure you do
not over do it. Caramel malt can
range from 5 to 10% of the grist. | like
to make sure that at least some of the

Continued on page 22

style profile

by Jamil Zainasheff

WEIZENBOCK
by the numbers

OG:-... 1.064-1.090 (15.7-21.5 °P)

PO i 1.015-1.022 (3.8-5.6 °P)
BRI R 12-25
T e 6.5-8.0%
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