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Made from naturally grown, GM free English malted barley, Muntons bulk malt
extract doesn’t come any better or purer. And it’s that purity which translates to
trouble-free brewing and flavoursome beer with character.

Inferior malts often include lower grade barley extract or, worse still, barley or
maize syrup. When you brew with Muntons 100% pure premium bulk malt
extract, you can be confident you are brewing with the world’s finest.

Don't let your retailer sell you anything less. Insist on the extract that guarantees

results. Stick with Muntons. .....
Muntons pic

WORLD CLASS MALT

Muntons, Cedars Maltings,
Stowmarket, Suffolk, IP14 2AG, England

Tel (+44) (0) 1449 618300
Fax (+44) (0) 1449 618332
email sales@muntons.com
www.muntons.com




You'd be hard pressed to
find a better wine kit.

If you’re going to make it, make the best.

Brew King's commitment to excellence has made us the world’s largest
manufacturer of premium quality wine kits. Our careful sourcing of supply.
state-of-the-art processing facilities and stringent quality control
procedures set the standards in the industry.

Experience the quality and innovation for yourself
with Brew King’s full lineup of wine kit products, including
. ! . . ) YOUR GUARANTEE
Selection and Vintners Reserve. We're sure you'll be impressed.  OF QUALITY.

Available at specialty home brewing stores throughout the 115, and Canada. For the dealer nearest you, contact:

Western Canadia COntario & Atlantic Quebec Western US.A. Fastern US.A.
Brew King Limited Winexperi Inc. Distrivin Lite Steinbart Wholesale L.D. Carlson Co.

1630 Kebet Way, 710 south service R, 950 Place Trans Can, GOOO NE, Portland Hwy, 403 Portage Blvd,
Port Coquitlam, B.C. Stoney Creek, Ontario Longueuil, Quebec Ponland, Oregon Kent, Olio

V3iC 5W9 L5E 587 JAG 2Mm1 97218 44240

(604) 941-5588 (905) 643-9158 (450) 442-4487 (503) 281-3941 1-H00-321-0415
wiwte brewking.com WA VIREXPErT, conl UL VinexperT. con s ke winenow.cont wrene. ddcarison.com
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Sweetgrass Ale by Jon stika

Malt, hops, water, yeast . . . and lawn clippings? Well, not exactly. Sweetgrass
is a fragrant plant used by Native Americans for spiritual ceremonies. We'll
show you how to brew a vanilla-scented beer with this uplifting ingredient.

Raise the Colors! by John Palmer

From the lightest Pilsners to the darkest stouts, beer shows a spectrum of
colors. Find out how to calculate beer color and formulate your recipes with
the right combination of specialty grains for just the right shade in your glass.

Beer and Cheese by Mark and Tess Szamatuiski

A glass of beer, a chunk of cheese ... it's the ultimate pub-food partnership.
Here's a guide to pairing beer and cheese, from throwing a tasting party to
cooking a tasty meal with cheese and homebrew as star ingredients.

Over a Barrel by Glenn BurnSilver

La Folie, a limited-release beer similar to a Belgian lambic, is aged with wild
yeast and bacteria in wooden barrels. Here’s how to make this superlative
sour beer at home, with inside tips, techniques and a recipe from the New
Belgium brewmaster. Plus: buying and maintaining a cask of your own, easy
oak alternatives, and aging beer in an authentic Kentucky bourbon barrel.
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We're talking total agreement of the senses he
given AmberBock’s rich, full flavored taste and unexpected smoothness. Isn't it time for
a serious beer that tastes as good as It looks? Rich in color. Smooth in taste.

T
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ohn Palmer

John Palmer developed an avid interest in beer during college and started homebrew-
ing shortly after he got married. A beer writer for the past ten years, John has written
numerous articles for brewing magazines, appeared on the Home and Garden
Channel’'s “What'’s Your Hobby” show and published a comprehensive homebrewing
reference book titled “How To Brew." Finding time to actually brew a batch of beer is
tough these days, with three young kids at home, so most of Palmer’s free time is spent
writing about brewing or reading science fiction late at night by flashlight. Someday
John would like to develop a new alloy, learn to hang-glide, be a contestant on “The
Amazing Race" and write a great sci-fi novel. In “Raise the Colors” (page 28), he sheds
some light on the subject of beer color.

WL o | ess and ark Szamatulski

Tess and Mark Szamatulski have been key players on the BYO team since 1999,
writing numerous articles (including a successful stint as our “Style Profile” columnists)
and reading manuscripts as members of our review board. The Szamatulskis are the
authors of “Clone Brews: Homebrew Recipes for 150 Commercial Beers” (Storey
Books) and “Beer Captured: Homebrew Recipes for 150 World-Class Beers” (Maltose
Press). For the past thirteen years, they've owned Maltose Express in Monroe,
Connecticut. It's the largest homebrew and winemaking store in the state. and the
shelves are stocked with ingredient kits for the 300 recipes in their books. The home-
brew duo is currently working on two new projects — another clone-beer compilation
and a guide to cooking with beer. Their story on beer and cheese starts on page 34.

teve Parkes

Steve Parkes graduated from Heriot-Watt University in Edinburgh, Scotland with a
degree in brewing and went to work in a brewery right away, producing cask-
conditioned beer. After five years spent mastering the practical aspects of making “real
beer,” Steve emigrated to Baltimore, Maryland to set up the British Brewing Company
and later was the head brewer at Humboldt Brewery in California. Steve’s next move
was to teach at the American Brewers Guild (ABG) in Woodland, where he led classes
on brewing science, brewery engineering and homebrewing. In 1999, Steve purchased
the ABG. This winter, Steve took over the head brewer's position at Otter Creek
Brewery/Wolavers in Middlebury, Vermont. The American Brewers Guild is also moving
to the Green Mountains, with Steve's wife, Christine McKeever, handling the adminis-
tration and a team of industry names overseeing the curriculum. Steve writes the
“Homebrew Science” column in every issue of Brew Your Own.
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-
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The article about kegging (“Keg
Your Beer.” March-April 2003) couldn’t
have come at a betler time, as I just

bought a chest freezer for my
Cornelius kegs. I like the idea of a 2-by-
6 collar, but how do you mount it so as
to provide ample support for the open
lid and not drill a lot of holes in the
unit? I plan to install a manifold for
pressurizing up to four kegs.
Tim Daugherty
Rocheport, Missouri

Author Don Million, shown above
pouring a beer from his modified chest
Jreezer, responds: “The lid on a chest
Jreezer is surprisingly light. The collar
will support the open lid without any
attachment to the main freezer I put
Joam weather-stripping around the lop
of the freezer opening and set the col-
lar loosely on top of that. (You can see
the dark weather-stripping underneath
the collar) The lid is attached to the
collar by using the same screws with
which it originally had been attached
to the freezer. The drip-tray and
Jaucets are attached only to the collar.
There's a container lo catch bottle caps
under the bottle opener; it is held on
with a magnet. | didn't drill any holes
in the freezer unit and nothing is per-
manently attached to it.”

E May-June 2003 Brew Your Own

Pilsner What-the-Hell?

In his article on hop
usage (“Hop to Style,”
March-April  2003),
Mark Garelz slates
that Pilsner Urquell is
bittered with Cluster
hops. This is the first
time that I've seen this
reported. Everything else that I've read
— such as previous issues of BYO and
Zymurgy, books from Michael Jackson
and the like — says that Pilsner
Urquell uses Zatek Saaz exclusively.
Where does Garetz get his informa-
tion? I found this to be very surprising,
just as he said 1 would!

Ted Linright
Crystal Lake, Illinois

Author Mark Garetz responds: "I
got this from the supplier of Cluster to
Pilsner Urquell. They use Saaz exclu-
sively in the finish. This type of data is
always subject to change, so the other
sources you mention could have been
right at one point in time or the other.”

Colonial Ale Travails
There is a statement in the article
on Mrs. Cary's Good Ale ("Colonial
Ale,” January-February 2003) that I'm
having problems following. It says,
“When the primary fermentation is
over and the yeast [alls back into the
brew, pick up your tubs and turn them
over to pour the beer into your barrel.
When it’s [ull, hammer in a tight
bung.” The author then goes on to say
that he racked into a stainless keg for
secondary fermentation and carbona-
tion. So, I'm gathering that the barrel
comments were the colonial methods.
Also, nothing was mentioned about
whether the entire contents were
poured or whether at least some of the
yeast sediment was avoided for clarity.
Jim Crenshaw
Lindale, Texas

Author Dan Mouer responds: “The
‘turning of the tubs’ is my description
of the colonial technique. The recipe
states that fermentation takes place in

small tubs and that, when finished,
these are ‘turned’ inlo the barrel. My
only nod to this technique was (o use a
relatively open primary fermentation. |
did rack the fermenter into my ‘barrel’
— a 5-gallon (19-liter) carboy — and
left the trub behind. I assume that the
colonial alewives would also have left
this sediment behind. I'ven had some of
it made it into the barrel, the practice
of allowing ale to ‘stale’ or age would
have provided some clarity. Then
again, with deep-brown ale and use of
stoneware mugs, clarity was not a
pressing issue.”

Seeking Skunkyness

What are the
elements you'd need to
consider to brew a really
skunky (but not too bitter)
lager or Pilsner? 1
realize this is consid-
ered a beer defect,
bui 1 really like it.
Would a particular
type of hops or malt help? Is it simply a
matter of storing the beer in strong
light in green or clear hottles, or are
there other factors?

Ken Bloos
Saint John, Indiana

Skunkiness in beer comes from hop
components reacting to light. Iso-alpha
acids are photochemically cleaved by
light — in the 350-550 nanometer
range — to produce J3-methyl-2-
butene-1-thiol (also called isopentyl
mercaptan). This molecule is similar to
the isopentenyl mercaptan molecules
that skunks and other mustelids pro-
duce in their anal sacs. Skunky beer is
sometimes called light-struck beer.

To purposely make a skunky beer,
brew a beer with your favorite hops
(any type will do). Bottle it in clear or
green bottles and expose the beer lo
sunlight when it’s finished. Thirty min-
utes in full sunlight should be more
than enough. You can first try exposing
some bottles to light for various lengths
of times to get an idea of what pro-
duces the best effect. m
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homebrewer PROFILE

Norm RObert ¢ Sacramento, California

Norm pulls a stout from one of the four taps on
his fermentation and dispensing cabinet.

n December of 1997, | received a

homebrewing starter kit for

Christmas. The following weekend,

I destroyed my kitchen while mak-
ing my first batch of homebrew. In July
of 1999, | starting building my all-grain
system for the RowBear Brewery. (My
last name is pronounced “row bear.”
hence the name.) My heat exchange
recirculating mash system (HERMS)
uses d& magnetically-coupled pump to
recirculate the mash. A lemperature
controller opens a solenoid to allow lig-
uid to flow through the hot liquor tank
when the temperature in the mash falls
below the set-point.

The sysiem works great for step
mashes, but I normally brew using a
single-step mash between 152-156 °F
(67-69 °C), When the mash is complete,
| drain and sparge into two boiling ket-
tles. 1 steep darker grains the day
before at room temperature and add
ithe dark malt tea during the last 10
minutes of the boil in one of the kettles.
I also add different hops to each kettle
so [ gel a variety ol beers.

The system is capable of producing
about 35 gallons (132 L), but there’s
potential for about 50 gallons (189 L)
using high-gravity methods and adding
sterile water to the carboys. I typically
brew 10 gallons (38 L) of stout or
porter and 15-20 gallons (56=76 1) of

Norm brewing his first batch with his

Scottish ale or IPA. After my
first batch with the all-grain
system, | tried to bottle 30 gal-
lons (114 L) of beer. Needless
to say, | was motivated Lo start
using kegs. | built an oak fer-
mentation cabinet thal uses
the cooling system from an old
fridge. The lower section is
refrigorated at about 40 °F

(4.4 °C) and a separate con-
troller turns a recirculating
fan on and off to maintain
65 °F (18 °C) in the top section.
If you want to see more of the
RowBear brewery, visit my
Website at www.rowbearbrewing.com.

This temperalure-controlled cabinet
can hold 40 gallons (151 L) of beer.

HERMS system in September 1999,

Jolly Rancher Apple Lambic
(3 gallons, all-grain with candy)
0G: 1.070 FG: 1.017 (or lower)
IBU: 12 (or lower) SRM: 4 (green)

| brewed this beer for last year's
Foam Ranger’'s homebrew competi-
tion. Their special category (the
“Monster Mash”) called for a high-
gravity beer brewed with candy. |
missed the entry deadline, but I've
been enjoying this tart, fluorescent-
green beer with a strong apple candy
aroma ever since. — Chris Colby

Ingredients

6.1 Ibs. (2.7 kg) 2-row pale malit

2.6 lbs. U kg) wheat malt

4.4 |bs. (2 kg) Jolly Rancher Apple
hard candies

2 AAU Saaz hops (aged)

Wyeast 3278 (Lambic Blend) yeast

0.6 cups corn sugar (for bottling)

Step by Step
Brew wheat beer base by mash-

ing wheat malt and pale malt at 1568 °F
(70 °C) for 1 hour. Boost mash tem-
perature to 168 °F (76 °C) and hold for
5 minutes. Recirculate, collect 3.2 gal-
lons (12 L) of wort. Boil for 90 minutes,
adding hops with 60 minutes left in

boil. (Use the oldest hops you have in
your fridge, because you don't want
much bitterness in this beer.) Siphon
wort (should be about 2.75 gallons/
10 L) to carboy and pitch lambic
blend. Let ferment for one week at
68 °F (20 °C). Boil 32 oz. (0.94 L) of
water, then turn off the heat and dis-
solve Jolly Rancher candies. (Be care-
ful not to scorch the “candy water.”)
Cool the liguid to room temperature
and add to your secondary fermer
Siphon the beer from your primary fer-
menter onto the candy water and
allow to ferment for ancother two
weeks. Bottle with corn sugar and age
bottles at room temperature for at
least one month. Serve in a tall, nar-
row glass to best enjoy the obnoxious
green color.

Extract option:

Make the wheat beer base using
5,75 Ibs. (2.6 kg) of any liquid malt
extract (LME) designed to make a
wheat beer.

Brew Your Ows  May-June 2003
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BEER basics

homebrew CLUB

In his classic homebrew text,
“Dave Miller's Homebrewing Guide,”
Miller says, “Brewers make wort, but
yeast makes beer” But what are
yeast? Yeast are single-celled organ-
isms, classified as fungi. They belong
to the fungal division Ascomycota,
along with bread molds, morels and
truffles. Most strains of brewer's
yeast belong to the species
Saccharomyces cerevisiae.

Yeast is added (pitched) to unfer-
mented beer (wort), where it multi-
plies and ferments the wort. In a typ-
ical ale fermentation, the concentra-
tion of yeast cells will increase from
approximately 12 million cells per
milliliter to 100 million cells/mL at the
peak of fermentation (which is called
high krauesen). During fermentation,
yeast cells take in sugar and break it
down to release energy that they use
to power their biological processes.
Ethanol and carbon dioxide (CO,) are
given off as waste products. While
beer is fermenting, yeast will also give
off small amounts of other molecules
that contribute to beer flavor. Most
ales are fermented at 68-72 °F (20~
22 "C); lagers at 48-52 °F (9-11 °C).

Eventually, either the yeast run
out of sugar in the wort or they are
poisoned by the increasing alcohol
content and the fermentation slows
to a stop. In most brewing strains, the
yeast will then drop to the bottom of
the fermenter (a process that is called
flocculation).

Hiiziig s g = e = -
Send us your story!
If we publish your article in Homebrew
Nation, you'll get a cool messenger bag
with the BYO and White Labs logos.

ﬂ May-June 2003 Baew Your Own

Kansas City Bier Meisters - kansas city, Missouri

In 1983, “Ghostbusters” was on
top of the pop charts and the Kansas
City Bier Meisters (KCBM) home-
brewing club held its first homebrew
competition. This year, the club held
its 20" annual homebrew competi-
tion on February 215! and 22" at the
Holy-Field Vineyard and Winery in
Basehor, Kansas. More than 450
homebrews, meads and ciders, the
largest number in the history of the
competition, were entered.

Judging began Friday night after
a dinner for judges and stewards. On
Saturday morning, the club hosted a
breakfast with Fred Eckhardt, author
of The Essentials of Beer Style and
many magazine articles on beer. Fred
gave an entertaining talk on the
changing laws concerning alcohol
production and  consumption.
Saturday afterncon featured more
beer judging and a pub crawl to three
local brewpubs.

The weekend was capped by an
awards banquet with Charlie
Papazian delivering the keynote
address. Papazian, author of The
New Complete Joy of Home Brewing,
spoke of his homebrewing adven-
tures, including drinking sorghum
beer at an outside bar in West Africa.
The dinner was prepared by KCBM
member Chef Danial Turner and fea-
tured dry, aged tenderloin of beef.
Chef Dan also carved the ice sculp-
ture — a likeness of King Gambrinus,

Charlie Papazian, Danial Turner and Fred Eckhardi
pose with an ice sculpture of King Gambrinus.

the patron saint of beer.
Dinner was capped off
by a special old ale

brewed by several
KCBM members and
blended by Jackie

Rager. The awards cere-
mony followed dinner
and brewers in every
category were awarded
prizes donated by vari-
ous businesses. The
Best of Show award went
to Ed Vandergrift of ZZ
Hops (MO) for his Northern English
Brown Ale. Competition results, avail-
able since the evening of the ceremo-
ny, can be viewed on our Website.

While competition weekend is
the Bier Meisters’ biggest event, the
club also hosts three parties through-
out the year and has been a first-
round site for the National Homebrew
Competition for several years. The
club was named Homebrew Club of
the Year in 2000 and currently has a
roster of about 65 members.

The Kansas City Bier Meisters
meet once a month at the Shawnee
Civic Center. Membership dues are
$15 per year ($22.50 for families).
Admission to meetings is $2 and a
six-pack of beer. Our current presi-
dent is Steve Ford. Our club focuses
on helping members brew better
beer, and spreading knowledge and
appreciation of fine beers. For more
information about the KCBM, email
info@kcbiermeisters.org or visit our
Website at www.kcbiermeisters.org.




by Steve Bader

o

Crooked River ESB
| am a big fan of the brews from
Crooked River Brewing in Cleveland,
Ohio. | am especially fond of their ESB.
Could you come up with a recipe?
Dave Roarty
Murrysville, Pennsylvania

spoke to Stephan Dankers, brew-
master of Crooked River. Stephan
has a Masters Degree in Brewing
Science from the University of
California at Davis, and is a Fulbright
scholar from the University of Munich of
Brewing Science and Technology.

Stephan first made this beer in 1993,
back when Crooked River called the beer
“Settlers Ale.” It has been Crooked
River's most popular beer ever since, and
it won a gold medal at the Great
American Beer Festival in 2002. This beer
is not your normal ESB (Extra Special
Bitter). It has more alcohol, as well as
more hop bitterness and hop aroma, than
even the biggest of ESBs.

Stephan describes Crooked River
ESB as having a “noticeable dry hop
aroma, with a medium body and some
nice spicy and rich flavors.” At over 6%
alcohol, it packs a bit of a punch, yet the
malt smoothness is nicely offset by the
relatively high hop bitterness. Malt flavor
is dominated by caramel flavors from the
two different crystal malts. The yeast has
a neutral flavor that allows the malt and
hop flavors come through,

Crooked River dry-hops this beer
with Cascade hops, using an unusual
method: They add the dry hops to the
beer during the last 15% of specific grav-
ity drop during active fermentation, since
they feel like they get a better flavor from
this method. It's worth a try!

For more information, you can visit
the Crooked River Brewing Website at
http://www.crookedriver.com.

CROOKED
Riviig

Crooked River ESB
(5 gallons/19 liters, extract with grains)
OG =1.063 FG =1.016
IBUs =45 ABV =6.2%

Ingredients
6.6 Ibs. (3 kg) Muntons Light
malt extract syrup
0.25 Ib. (0.11 kg) Muntons Light
dry malt extract
1 Ib. (0.45 kg) aromatic malt
1 Ib. (0.45 kg) crystal malt (30 °L)
1 Ib. (0.45 kg) British crystal malt (55 °L)
9.6 AAU Horizon hops (bittering hop)
(0.75 0z./21 g of 12.8% alpha acid)
6.75 AAU East Kent Goldings hops
(flavor hop)
(1.5 0z./42 g of 4.5% alpha acid)
6.8 AAU Cascade hops (finish hop)
(1 0z./28 g of 6.8% alpha acid)
6.8 AAU Cascade hops (dry hop)
(1 0z./28 g of 5.8% alpha acid)
1 tsp. Irish moss
White Labs WLP0O1 (California Ale) or
Wyeast 1056 (American Ale) yeast
Q.75 cup of corn sugar (for priming)

Step by step

Steep the grains in 3 gallons (11 L) of
water at 150 °F (66 °C) for 30 minutes.
Add malt syrup and dry malt extract and
bring to a boil. Add Horizon hops, Irish
moss and boil for 60 minutes. Add East
Kent Golding hops for the last 30 minutes
of the boil. Add the first addition of
Cascade hops for the last 3 minutes of
the boil. After boil, add wort to 2 gallons
(7.6 L) cool water in a sanitary fermenter,
and top off with cool water to 5.5 gallons
(21 L). Cool the wort to 80 °F (27 °C),
heavily aerate the beer and pitch your
yeast. Ferment at 68-70 °F (20-21 °C)
Add the dry hops when the gravity has
dropped to about 1.025. Bottle when
ready, age two to three weeks and enjoy!

May 3rd

Burlington, Vermont

The 12th Annual Green Mountain
Homebrew Competition

The deadline for entries Is April
25th, Visit hitp://mashers.org for more
information

May 16-17th

Corvallis, Oregon

21st Annual Oregon Homebrew and
Microbrew Festival

Presented by the Heart of the
Valley Homebrewers club. For more
info, see www.hotv.org/fesi2003.

May 17th

Atlanta, Georgia

The BrewMaster's Open
Homebrew Competition

Alphare
WWW.(
mastarsopen.

June 7th
West Chester, Pennslyvania
10th Annual BUZZ OFF

Presented by the Brewers
Unlimited Zany Zymurgists (BUZZ).
For more info, visit hbd.org/buzz/.

June 21st

Calgary, Alberta

The 19th annual Calgary Open
Homebrew Competition

Presented by Marguis De Suds.
For more information, visit the Website
at seemembers_shaw.ca/timoborn.

“Homebrew Nation™ is wrilten by
our readers. You can help keep
these pages interesting by send-
ing recipes, lips, stories or photos,
Don't forget to tell us aboul any
clubs and events in your area

Send ideas lo edit@byo.com or
2053 Street,  Suite A,

Manchester Center, VI 05255.

Muain

If your story qets published, you'll

get a messenger bag (see page 8)
and a groovy BYO Euro sticker.
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y name is Mark Brooks

and | live in Norway

with my wife, Trine, and

our daughter. My home-
brew dream was to have an all-food-
grade, stainless-steel brewery with
that magic 1,000-liter (264-gallon)
capacity. | started calling different
companies that sell brewery stuff,
but soon realized that this would take
an investment much larger than any
hobby brewer could even dream of.
So | started roaming dumps, dairy
plants and other factories in the food-
production business to scrounge for
used or outdated materials. In this
way, my stock of stainless grew and
grew. When | told people that | was
building a small countryside brewery,
they all got interested. | don't know
how much beer | promised to guys in
the food industry all over Norway. | do
know that | am sending out beer
steadily. Getting all my valuables here
also took a lot of beer-bribing in the
trucking industry, but as long it's
about beer they're all helpful.

In the beginning, | hired a welder
to weld the parts | had prepared. After
20 hours | could already hear my wal-
let screaming, so | ended up buying
his TIG and rod welder and had him
instruct me in the mysteries of weld-
ing. Again, this was partially paid in
future brew. There were lots of
obstructions and failures encoun-
tered on the way, but as you can see,
| ended up with a 99.9% stainless-
steel brew house. (The lid on the boil
kettle is aluminum and a stainless
cone is under construction.) Although
it's not completely finished, it works
very well with high brewhouse yields
and the possibility to brew any beer
one could imagine.

My steam-fired, three-kettle
setup lets me prepare any adjuncts |
wish to add to the mash or do a
decoction brew with any desired per-
centage of the mash. | have clean-in-
place (CIP) units in all the vessels,
which gives me vessels and transfer
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StalrﬂeSS in ScandlnaVia * Mark Brooks ¢ Laerdal, Norway

lines as clean as any brewer could
wish for. The only parts of the brew-
ery originally intended for beer — as
opposed to salvaged dairy equip-
ment — are the two 1,000-liter high-
pressure tanks. | bought these from
the company that developed the “bag
in tank” concept. Although expen-
sive, | purchased them with a 45%
discount and the promise of 200 liters
(53 gallons) of beer to be delivered to
the company’s Christmas party. They
have already pre-tested the product
and were so pleased that they sent
me 40 pieces of their 1,000-liter Mylar
liner bags for my tanks. They work
great as the beer is always contained
in a sterile environment and it allows
me to transfer beer with air pressure.
The mash vessel is an 800-liter (211
gallon) farmer’s milk cooler in which |
have installed a slotted false bottom,
a mash stirrer and a circulation pump
for gentle recirculation of the wort.
The pump is also used for transfer-
ring the wort to the boil kettle.

The kettle is another milk cooler.
At 1,000 liters, it's slightly bigger than
the mash vessel. The kettle has foam
insulation and a cooling jacket.
Heating is done by gas as it gives the
option of caramelizing some of the
wort for taste and coloring adjust-
ments. A pump transports the wort to
the plate heat exchanger; from there,
it goes into the fermentation tank.
Aeration is done by submerging a
stainless aeration stone in the fer-
mentation tank. High-pressure sterile
oxygen is used for this task.

My 1,000-liter fermentation tank
is also a dairy tank. It is a closed vac-
uum tank fitted with a vacuum pump.
This serves me well as a way of get-
ting CO, from the fermenter out of
the room, leaving no hazardous gas
in the brewery. Keep in mind that
1,000 liters of fermenting wort pro-
duces approximately 4 kg (8.8 Ibs.) of
pure COp, only 0.3 kg (0.7 Ibs) of
which remains in the beer. For more
information, see www.Brooks.no.

An overview of the 1,000 L (264 gallon)

brewery, which is 99.9% stainless.

Like many of Mark’s vessels, the kettle is
a converted dairy tank.

Would you like 1,000 L of homebrew?
You could ferment it in this tank.

L —— -
Mark poses with his mash paddle in the
brewery he built in Norway.
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Munich and Vienna

nps 2 proS

Great for adding malty flavor and orange colors

Munich and Vienna malts are similar in many ways. Munich is widely considered
a malt that can substitute for traditional pale mall. Professional brewers, howev-
er, would advise its use in moderation, as ils enzymatic power is low. Munich
works well for bringing a deep orange color and a malty, grainy flavor to your
brew. Vienna mall, by contrast, has all the characteristics of a base malt, includ-
ing enzymatic power. It offers less orange-tinted color, but plenty of the grainy
characteristics of Munich malt. Either malt can be used in a variety of beer styles.

BREWER: Mike Hoops started as a
homebrewer and got his first brewing
job at Fitger's Brewhouse in Duluth,
Minnesota in 1997. He has been head
brewer for Minneapolis Town Hall
Brewery from 2000 to the present.

have been guilty of the ever-
popular “kitchen sink” brew. You
know, the one where you clean
out your brewing closet and it all
goes into the pot. You can certainly
learn a lot about combining ingredients
this way, but it is probably better to
learn the characteristics of your indi-
vidual ingredients first. Vienna and
Munich malts share some similarities.
but — if we look at them a bit closer —
we discover they are quile different.
Let'’s look first at their similarities.
Munich and Vienna are both similar to
pale malt, although they are produced
using higher kilning temperatures.
This results in malt that has a higher
color rating. increased aromatic quali-
ty and rich body enhancers. They are
both capable of being the primary base
malt in beer, but that's about where the
similarities end.

Munich malt has a color rating of
5-20 degrees Lovibond (°L), depending
upon its origin. For comparison,
English 2-row malt is rated at about
3 °L. The higher-rated Munich offers
rich orange hues in finished beer,
which can be good for amber or dark-
er beers, like Mirzens or Oktoberfests.

The flavor Munich offers tends to
be a deep, malty. grainy favor that
may also be described as slightly toasty
in some cases. Munich malt can be
used as a primary malt, but — because
of its low diastatic power — it’s not
really recommended. Munich malt has
a lower enzyme concentration and
cannot be relied on to convert starch
from enzyme-deficient adjuncts and
special malts.

Vienna malt, conversely, has a very
high diastatic power and works well as
a base malt. Although it is also kilned
at higher temperatures, Vienna malt is
not subjecied to the heat as long. which
enables the activity of the enzymes to
be high and strong.

Vienna malt offers a grainy, malty
flavor, but is much less pronounced
than that of Munich malt. It has a color
rating of 3-5 °L, making it comparable
to English pale malt. It works very well
with the heavily-hopped beers because
it adds a great degree of malt charac-
ter without overshadowing the high-
lighted hops. Due to its light color
offering, Vienna is a versatile malt. You
can sneak 25% into a Bohemian-style
Pilsner for additional malt chewiness
or use 90% in an amber. I often use it
as a pariner to pale ale malt, in small
percentages (3-5%). just for a bit more
richness in the malt profile. I think that
Vienna has a place in many more beer
styles than you may have first thought.

by Thomas J. Miller

RECIPES

Munich Malt Doppelbock
(5 gallons/19 L, all-grain)

0G: 1.075 FG: 1.020 ABV: 7.2%
SRM: 38 IBU: 30

Ingredients
12 Ibs. (5.4 kg) Munich malt
2 Ibs. (0.91 kg) Pilsner malt
1 1b. (0.45 kg) crystal malt (RO °1)
1 1b. (0.45 kg) Belgian Special B
5.4 AAU Tettnanger hops
(1.2 0z./34 g at 4.5% alpha acids)
8.4 AAU Hallertauer hops (flavor)
(2 02./56 g at 4.2% alpha acids)
Lager yeast of choice

Step by step

Mash in at about 156 °F (69 °C).
Boil wort for 90 minutes and add
Tettnanger hops with 60 minutes
lefi in the boil. Add Hallertauer
hops with 15 minutes left in boil.
Ferment it in the higher range to
try to obtain whatever fruity tones
your chosen yeast will allow. Rack
off when fermentation has complet-
ed and cellar five to six more weeks
al cool temperatures. This will be a
deeply-colored doppelbock. but the
rich, dark flavors given by these
grains will be very pleasant.

Vienna Malt Pale Alt

(5 gallons/19 L, all-grain)

0G: 1.049 FG: 1.012 ABV: 4.7%
SRM: 12 IBU: 40

Ingredients
9.75 Ibs. (4.4 kg) Vienna malt
0.5 Ib. (0.2 kg) crystal malt (40 °L)
8.75 AAU Spali hops

(1.25 0z./35 g at 7% alpha acids)
7 AAU Spalt hops (flavor)

(1 0z/28 g at 7% alpha acids)
German ale yeast of choice

Step-by-step

Mash in at 152 °F (67 °C). Boil
for 90 minutes, adding hops with
60 and 15 minutes left in the boil.
Ferment at the lower end of your
yeasl’s range. Despile its simplicity,
this recipe offers wonderful the
malt complexity. After fermenta-
tion, rack it off and cellar for about
three weeks.
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RUESS.

Penny Pickart is the craft-
brewing sales manager for Briess
Malting Company.

# he main difference between
Vienna and Munich malts is

that Vienna malt can be used
as a base malt but Munich,
for the most part, can't.

Vienna malt has all the chemical
make-up of a base mall. Iis diastatic
power, the amount of enzymatic starch
conversion potential, is about 120-140.
(Two-row pale malt, by comparison, is
rated at 110-130 and 6-row pale malt
rates 130-150). The alpha amalyse
(the enzymes used to break down the
starches into sugars) levels measure
between 40-45 (two-row pale malt is
43-48; six-row is 42-46).

Munich, by contrast, has far lower

enzyme levels because of the addition-
al heat used during the malting
process. If Munich malt gets around
the 10 °L level, it doesn't have enough
enzymes Lo serve as a base maltl. You
start linding diastatic power around
the 45-55 level and an alpha amalyse
level around 20-35. Lighter Munich
malt can be used to a greater percent-
age because there’s enough diastatic
power to compensate for less base
mall. Dark Munich, however, is so lim-
ited in diastatic power as to relegate it
to the category of a specialty malt.

When it comes to the flavor differ-
ence between Vienna and Munich,
remember that Vienna is sweet and
has a mild maltiness, Color averages
between 3-4 °L. There's also a slight
graininess that comes through in the
beer. Munich malt is rich, malty, bis-
cuit-like and intense. Color ranges
between 8-25 °L.

For Briess, Vienna malts and
Munich rated from 10-20 °L are made
from six-row malts. Bonlander Munich

and Aromatic — a Munich malt that
contributes intense malt flavor and
aromas — are two-row, and they also
have enough diastatic power and alpha
amalyse to serve as base malts. As for
the difference between two-row and
six-row malls, Munich six-row malls
have a more grainy character while
two-row Munich malts are smoother
and sweeler.

Here are some guidelines. Use
10-30% Vienna malt with Pilsner beer
to add color and malty flavor. Use
60-90% Vienna malt for light-colored
amber beers, together with caramel
malt. Use 70-80% Vienna malt for
medium-colored amber beer, along
with caramel malt.

For standard Munich (10 °L), use
10-30% of the grist for dark beers and
bocks, 5-15% lor ambers and Mirzens,
3-7% for pale beers and Canadian
lagers, and 2-5% in low gravity brews.

The production methods of Munich
and Vienna malis are similar, except
that Munich malt is kilned longer. m

Holbly Beverage Egucpment

The small batch equipment company

A billion dollar pharmaceutical company uses our fermentation tanks for blood plasma separation.
Their former material was stainless steel! Need we say more about our plastic or bacteria?

Fermenters

5 sizes - 2 Brands
6.5 gal to 1 barrel
Affordable Conical

---- MiniBrew ----

® Primary & Secondary

® No More Hard to Clean Carboys

® No Siphons — Move Dead Yeast Not
The Beer

® Closed System Reduces Exposure
To Bacteria

EVERYTHING INCLUDED

Why MiniBrew?

All In One

® Extract or Grain — Ferment Like a Pro!

READY TO BREW

MiniMash Lauter Tun

Uses up to 35 pds of grain.
Flat false bottom will not
float or leak. Sight glass &
RIMs threads. Designed
for mashing and lautering.

Call 909-676-2337 or e-mail john@minibrew.com or www.minibrew.com for a free catalog
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Batch Sparging

Limits to aerating with oxygen and hot lager starts

| have started to drain my mash
tun completely before sparging to my
desired volume. So far, | have not
experienced a stuck mash and have
increased my efficiency from 70 to 75
percent. Besides the increased risk of
lautering problems, are there any other
problems that | am likely to encounter,
such as increased tannin being
leached from the grain?
Andrew Stewart
Moreno Valley, California

here are really two common
methods of sparging: con-
tinuous sparging and
batch sparging. The
method you have switched
to is batch sparging. The
most significant problem
that I am aware of with
this method is the poten-
tial for slower wort col-
lection rates aflter the
first sparge. The reason
for a decline in wort flow
rate is the presence of oxy-
gen — when the bed is
exposed to air, proteins
begin to crosslink and
elfectively increase in
size. Much of the tannish
or gray C“teig® or
“dough™ seen in a lauter
bed is crosslinked proteins.
The other problem that
can accompany  this
method is cloudy wort fol-
lowing each drain cycle of

Y
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the bed. Cloudy wort is primarily
known for high lipid levels and can
contain higher levels of tannins,
although high tannin levels are typical-
ly associated with low-gravity, high-pH
last runnings (“glattwasser” in
German). Most commercial brewers
who batch sparge add the next batch of
water, underlet their bed and recircu-
late the wort for a few minutes (“vor-
lauf™) after each drain cycle. The main
goals of this method are to improve
wort clarity and to lifi the grain bed off
of the false bottom to improve run-off
rates between cycles.

One of the reasons that brewers
use batch sparging is for an increase in
yield and it looks like this method has
significantly increased the yield of your
system. There is no magic behind the
increase in yield il you think about

what happens when you

drain the grain bed.
Gravity drains much
of the free liquid con-
tained in the little grain
bits when the bed runs dry.
This extract-rich liquid col-
lects on the bottom of your
lauter tun and runs into your
kettle. And the sec-
/4. ond addition of
fE’ sparge water then
leaches even more

extract from the grain.
This is different than
continuous sparging
because, with continuous
sparging, the only physical
phenomenon driving the
extract out of the grain bits
is the difference in concen-
tration between the liquid
around the grain and the lig-

uid in the grain.

Within the grain bits are con-
centration gradients, where the
highest concentration of extract
is found in the center of the
grain bit and the lowest concen-

“Help Me, |
Mr. Wizard’

tration is found on the outside of the
grain bit. Diffusion is the term used to
describe the movement of molecules
from an arca of high concentration to
an area of low concentration, This con-
cepl is ubiquitous in biology. chemistry
and physics. The rate of diffusion
attaches a time factor to this migration
of molecules.

The concentration gradient of
extract — coupled with the rate of dif-
fusion — has real practical implica-
tions on both continuous and batch
sparging. Diffusion rates slow down
when resistance is introduced. Big
pieces of grain will release their
extract slower than small pieces of
grain and this explains why finely-
milled malt typically has better extract
efficiencies than coarsely milled malt.

This concept also explains why
very fast worl collection rates can
reduce extract yield — the sparge
walter zips through the bed faster than
the extract can completely diffuse into
the liquid. And it explains why batch
sparging produces a better yield — the
liquid around the grain is drained and
replaced with water and the goodies
inside the grain are driven by the
increase in concentration gradient.

If your beer tastes fine, looks fine
and smells fine coupled with an
increase in extract yield, I say go for it,
Andrew! By the way. most commercial
breweries are equipped with lauter
tuns running a continuous sparge.

Can You Overdo the 0,?

How long would | have to aerate
with oxygen in order to incur negative
effects on my yeast? | have read sever-
al articles that skirt the issue, but most
cover commercial brewing and don't
give homebrewers an idea of how
much is too much. | have read the rec-
ommended length of time to aerate,
but not the maximum times.

Perry Launius
Jackson, Mississippi
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Cynmar® Corporation
21709 Route 4 North
P.O. Box 530
Carlinville, IL 62626

Scientific Supplies
forthe
Serious Brewer

1-800-223-3517
Fax: 1-800-754-5154
E-Mail: cynmar @ cynmar.com
Website: www.cynmar.com
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“Help pe, "
Mr. Wizard

It sometimes seems like home-
brewing has advanced [rom “Relax,
don't worry, have a homebrew” (o
“Stress out so much that only a home-
brew can calm you down.” (Nothing
personal! Just an observation based on
seven years of Wizard questions.)

Unfortunately, there is no exact
answer to this question. To leap-frog to
my recommendation, | encourage
homebrewers to worry more about
under-aeration and not to spend too
much time on concerns with over-aera-
tion. The caveat is with propagation.
Yeast can be stressed when oxygen is
continuously or intermittently bubbled
into a propagation container. | will give
some insight that may help understand
why there is no exact answer to your
question and will present a list of facts
about oxygen and yeast that may help.

For starters, not all brewing yeast
strains have the same oxygen require-
ments for satisfactory fermentation.
This observation is documented in
Malting and Brewing Science, Volume
I (Hough, Briggs, Stevens and Young),
although many practical brewers know
this to be true from anecdotal evidence.
This book has a very nice graph show-
ing peak yeast densily as a function of
wort oxygen content at the beginning of
fermentation. The graph shows a dra-
matic increase in yeast densily as oxy-
gen levels increase from 0 mg/L (which
equals 0 ppm) to 2 ppm and very little
change from 2-8 ppm. Another graph
shows the relationship hetween the
duration of fermentation and wort oxy-
gen content at the beginning of fermen-
tation, This relationship is a bit more
interesting since [ermentation time
decreases as oxygen content increases.

In the book Brewing (Lewis and
Young), the point is made that alcohol
content in beer declines as wort oxygen
levels increase. This reduction can be
greatly exaggerated in fermentations
that are continuously aerated, such as
yeast propagation. Cell density in a
commercial propagator with aeration
and stirring provisions can reach as
high as 200 million cells/mL; this is
about five times higher than the peak
density seen in a typical beer fermenta-
tion where the fermenter is neither
aerated nor stirred.




The explanation for this phenome-
nom is relatively simple — alcohol is
not produced from glucose when yeast
are consuming glucose to synthesize
the building blocks for new yeast cells.
Wort aeration also has a dramatic
influence on beer flavor formation dur-
ing fermentation because it affects
yeast metabolism. For example, il wort
oxygen is limited then ester production
increases and, in turn, the production
of fatty acids within the yeast cell is
limited. Likewise, fatly acid production
increases with wort oxygen level and
ester production decreases.

Yeast propagation is really the
place in commercial breweries where
over-aeration has been
Why? Because yeasl propagators are
equipped with sparging devices

examined.

... alcohol
content in beer
declines as wort

oxygen levels

increase.

designed to deliver a lot of air to the
propagation and increase cell growth.
After all, the goal of propagation is
growing veast and not making beer.
Both practical brewers and brewing
scientists have observed that yeast can
be damaged when excessive amounts
of oxygen are delivered during propa-
gation. The term used to describe this
stress is “oxidative damage.” While
oxygen is required for a wide array of
biochemical functions, it is also related
to cellular aging. The free radical the-
ory suggests that cellular aging resulls
from damage caused by reactive oxy-
gen species known as “free radicals”
— sounds like a punk rock band!
Veronique Martin  of  Oxford
Brookes University presented a poster
at the 1999 European Brewing
Congress (EBC) in Cannes entitled “The
Oxidative Stress Response of Ale and
Lager Yeast Strains.” This poster

showed stationary phase yeast (lthe
phase after the increase in yeast densi-
ty) to be less sensitive to oxidative
stress than cells growing during the
exponential growth phase.
Furthermore, the negative affects of
oxidative stress show up in subsequent
fermentations that use yeast cropped
from a stressed environment.

At the same EBC meeting, Chris
Boulton from Bass gave a talk called “A

to own and t
'home water

“essential
oil extraction.
lilegal for
use with alco

Inexpensive unit, legal

For a dealer near you go to:
www.stillspirits.com/usa.htm

Novel System for Propagation of
Brewing Yeast.” This method uses
oxygen injection into the propagator,

but the oxygen flow is regulated using
a mass flow meter and oxygen mea-
surement within the propagator to
maintain a level of oxygen not exceed-
ing 0.5 ppm. The propagator is also
slightly pressurized with nitrogen to

minimize foaming. The purported

advantage of this method is that yeast

= """I"'I-—.-—-—--F"‘"—-TI
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It’s a Matter of Taste

ALEXANDER’S
SUN COUNTRY

MADE IN THE USA

TRY OUR PALE MALT EXTRACT
AFTER 25 YEARS IT’S
STILL THE LIGHTEST EXTRACT EVER SOLD!

SUPERIOR QUALITY MALT EXTRACTS
=0 CUSTOM BLEND MALT EXTRACTS AVAILABLE

California Concentrate Co.
18678 N. HWY 99 ACAMPO, CA 95220
(209) 334-9112 ph, (209) 334-1311 fax

Visit us online at:
www.californiaconcentrate.com
Calconc@softcom.net

Automatic Mill
“finest roller mill available for

St. Pats Conicals
Finest design

Pneumatic

Finest construction
Capper $275 Lowest price
300 bottles/hr

— “ CONVOLUTED Counter Flow $105
= , fastest and most efficient wort chiller
‘ *Refractometer w/ ATC $55

*Moravian (Hand) Mall as low as $.38/lb
5 gallon reconditioned Kegs $65/3 $110/6

St Patrick’s of Cexas *Threaded Diffuser and ULPA-PLUS filter
72 page catalog  800-448-4224 www.stpats.com
512-989-9727 $30 Minimum Order Customers in 75 countries and 50 states
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“H"lp Me,
Mr. Wizard”

is not exposed to oxidative siress dur-
ing the sensitive growth phase of their
life cycle.

This is clearly a topic without an
exact answer as research is ongoing. In
fact, much of the research is believed to
relate to aging in humans and other
animals. T will close with a list of facis
and my own opinion.

Wort has an

oxygen content of

about 8.5 ppm when

saturated with air.

Fact: Wort oxygen levels very
quickly drop after the lag phase of fer-
mentalion ends when aeration or oxy-
genation is performed only once. This
is the typical method of aerating wort.

Fact: Wort has an oxygen content
of about 8.5 ppm when saturated with
air (79% nitrogen and 21% oxygen) and
an oxygen content of about 43 ppm
when saturated with oxygen.

Fact: 0.57 liters of oxygen at stan-
dard temperature and pressure weighs
813 mg. When dissolved in 5 gallons or
18.8 liters of worl, this results in a con-
centration ol 43 ppm. After the satura-
tion point is reached, no more oxygen
can be dissolved into wort. In other
words, it doesn'l take long to saturate
wort with oxygen (or air when aeration
is being performed).

Fact: Oxygen content in wort can-
not be known without measuring it
since worl temperature, gas bubble
size and the contact time between the
bubble and wort all have a profound
effect on gas diffusion. Small bubbles
diffuse much, much more quickly than
big bubbles. Small bubbles also are less
buoyant, rise slower through the wort
and as such have a longer contact iime.
That's why aeration stones are
designed to produce very fine bubbles.

Fact: The major concerns with
commercial brewers and over-aeration




are primarily focused on propagation
where aggressive aeration/oxygenation
can cause problems due to oxidative
SIress.,

Opinion: This topic has incredible
depth and becomes extremely confus-
ing il one attempts to create a Unified
Theory of Aeration. There is no exact
answer o (question.
Homebrewing is a hobby of explo-
ration. I think the idea is 1o learn from
what others have done and explore the

your exact

art of brewing in a fun and creative
manner. Along the way, the experi-
enced brewer will come up with their
own special techniques and interpreta-
tions to the tremendous number of
ideas [floating around the brewing
(and homebrewing) world.

I personally use pure oxygen for a
one-time saturation shot for yeast
propagation. I have never had any
problems with this method. When it
comes Lo wort aeration for making
beer, 1 use air and saturate with air.
Again, this works well for me and,
most importantly, my veast!

Kick-Starting a Lager

The directions given by White Labs
for pitching lager yeast to wort are to
pitch it at 70-75 °F (21-24 °C) and allow
the wort to stay at this temperature
until fermentation has started, then
move your fermentation vessel to the
properly controlled environment of
50-55 °F (10-13° C). Is this the same
method used by commercial brewers
or small microbrewers? How long
should you wait after seeing move-
ment in the air lock before moving it to
cold storage to ferment? The lager
yeast | used is to be fermented at
50-55 °F (10-13° C). At what point of
fermentation at high temperatures will
mutation of the yeast take place. What
I am worried about is the flavor com-

ponents of the yeast being changed.
Andrew Jennemann
Southington, Ohio

I checked the While Lahs Website
to clarify their recommendation. They
do suggest this method as the easiest
way to carry out lager fermentations.
They suggest moving the fermentation
to the cooler environment within

12 hours of seeing active [ermentation.
The idea here is that yeast do not begin
producing flavor compounds until they
are actively fermenting and even then
there is a delay between yeast activity
and the concentration of flavor com-
pounds, such as esters (fruity aromas),
higher alcohols (spicy, wine-like aro-
mas) and sullur compounds (burnt
maltch and rotten egg aromas).
Fermenting lager yeast at warm
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temperatures is not a major cause of
yeast mutation, but it will result in a
beer with a very different aroma.
Anchor Steam is a lager beer fer-
mented at warmer lemperatures,
around 65 °F (18 °C), and is much
more fruity and ale-like than lagers
fermented at cooler temperatures.

I cannot speak for all commercial
brewers because | am a Wizard, not a
mind reader! However, I do know the
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