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Editor's N're
Around Eire

prccise. \\h rerle(l a (: r tr d
(ircumnaijgalcd the island ol
Iroland. sloppirg in almos. cvert
pub ile spoLl{'d l0 shrr. and sip a
$dl pourcd plnl. l\'e11, nol ctery
I)ub Bul clos(i.

\\c have gfr,al n'cmoriris liom
lh('sc intimcto pubs. sherc tle
ft,und lhe l(ral palrons liiendlf.
highlt eDlr'rrdining ar)d all too *ill-
ing ro trcal fto lanks lo anolher

linl. one evrxling,l lookedto m!
]ctl and salv - I k lou no1- livc
pinls ol Guinncss lincd up 0rt the
bar, $ailiDg li,r Inc. l{c wcre walk-
ing home rhar niglrt, so I garc ilr
go. I didn. sn{cee(l. tha'rkfull! but t

did p.omis{} an eldcrh genrlemrt'
thai I woukl arirc rny iirsl born son

rllljf hin1. (Wo havc lwr' lillle girls,
so t(, dalc rhero is Do scamus
0 llricn liinS lili|lg in our irousc.l

Liltle \!ondcr. (hen, (hal rvh.u

`

Schnidhafkt lttuduat.d lron thc
honebrcu hobbtJ kt h?.one n pn).

retchon S('hmidhausler has

a(rrnuplishcd $hat soon 0f
our .farlers rlaldrcam about

wc filfi started h.rnpbre$.iDg, jusl a

li*r monlhs cilcr our h(rrelnu)r',
we lofused r)ur cariv cfTorts almost
cntirely oD slour. Thrnls lo high'
qualj!.v-'. cxbact kits and sotrr'g(!)(l
ins(rtx'lion lioln our local hone'
breN supplv shop, our firsl
cuinncss cloncs tasted grear ar(l
go1 us hook.d or thc hobb!: lhal s

thc beauty of brewiDL{ shul at
honrei lts pratty hard 1r) sfrew up...
uDl{rss }ou dump livc pounds ('f
$holc rherrir:s inlo the secondar!.
bul fiais another ma(ler rinirrlll

This n)onlhi coler stor!, !!ritlcn
by profcssi('ral brc'!cr Crcrchcn
Schmidhauslcr And rimcd 10 cr)in-
(iidri $ilL St. Patick s l)ay, oll{'.s
grcal lips aDd guidclincs lbr bre$.
ing three mrin s(tles of slout: dry or
lrish, s$cct or nilk. and h Defial. Il
also ilnlurlps st(.p b) stcp rccipes.
So hcrc's i0 (irirncss.. and lo all
nDcs'iou'|s' 

Kmrgt

cs ot a pair r)l r('stauraDts itl Rod

Bank rnd ToDs llitcr, near Lhe \cw
Jclse,r shore. She joincd Basil l s
jusl eightccn months ago as a sil'l
brc\Ler al thc Toms ltirer grill.

(irfl(ien gr({ up in N.'c$ Jor$c}
and graduate(l tuonr vount Hol]okc
in Nlassachusotts. She has a dit)l)r)ra
liom lhf th|fl:rn('n1h Brci!or's
r\pprcnticoship l'rogra'n .rtrductcd
b) the Anrcrican llrci{er's (itril(I, r
progran she .oirplcled in
Dcccmbcr llrgli. ln da1e, sh(: s lhc
only lirnalc prolossional rrall
brewer irr thc statc of\elv.lefse).

Her fa!r)fitc srllcs to brewl I'ale
alcs. poners aId slrnrts. For hcr top
lips or brcNing fine stouls al horuc.
lur to hef ,,rcollcDt corcr slr)r).
\\hich begins i)n l)tLg(: 24. Chccrsl
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hr only cighl ycafs, shri rdvaDcod
fru lhe status ol flrsl'tim. hotrlc'
hrewer to full'limc prolessnt'al.
Grctrhen \!a\ ftrcDlil promoled t(i
hoad brc$or ibr ltasil T $ Bre\\'pub
rnd llaliu Crill. ovcrseeing tl)e krl'

ur $vo-wcck h(nelmoon Nas
an cxcrcise in immcrsirD. An
innrursion i Cuinncss, to br
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Holiday Ales
In the December

issue, in 'lips liom tho
Pros" on pege ll, Stcvc
Drcsler ofSieno
Nevada Brcwing
Company stated that,
for his Cclcb.ation Al0,
thc OG wtls 1.064 and
his lin;shing gravit]' was
1.056, giving a potentiol ak,(,hol of
6.8 percent. Looking at my hydrom-
eter, it iooks more liko 2 to 3 per-
cent. Am I mis.eading lhings? Also.
he stales that hc shools for 60 to 65
bitterturg units. Does hc metrn IBUII?

Aldtt ltusaro
Chicago, Illinois

Ste c: Sorry for the tqpo! The lG
shotid haue read 1.016. As Ior thc
second qucstionr IRU, dnd bittering
units are lhe same.

Three Cheers lor
the Table ol Beers

I have boen a subscriber to 8Y0
for a number ofyears now and I
was comp(lled lo send my compli-
ments aficr seeing tho .Ianuary
issue. Thc "Pernrdic Ihble olBeer
Styles" on page 22 is by far oDe of
the rDost unique and irleresling
presentations I have evcr sccn. I
intond to cnlarge it and makc it a
postcr for my wall. not only lls a
reference but a great (xDversation
piecc. My compliments to author
Andrei chapoval.

Mike llunklc
lnrginia Rc ac h, l4rginia

Sugar Mystery
lhere socms lo be an error in

'Bakilg With Beer' in the .lanuary
2001 issue. On pagc 35. rhe list of
ingedients for rhe jalapeno bread
docsn t mcntion sugar, yet ir the
fust slep, it cdls for mixing thc
sugar with orher in$edienrs. ls
there supposed t(, be sugar. and if

Jim collins
tJia e-mail

repli$: 'lt s tfuc -
the procedu.e men-
tions sugar but omits
it ftom thc ingrcdient

srg&L and that .eq ircs one
nblespoon oI u'hite table sugar.
You could also prime the geaat
uith a tablespoon o[ honelj. I
hopc that stttlightens things

Chef Joscph ccorge is
priming the yedst with the

&x nd tu lrssN r0€1.€ax) . D6b]'.d
dFdvdFd Jut.,nAladi' t44.e6 pa, Fr by

h, (aoa 362.?3ti 6trn: BYoobyo.on
P.b.b.!9d.l.fupdEdMffii:!fi'
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AoEisr No. PAOI.8. C.mdbn n r D3r$!bt
li|.@d&Een||6.'10..hn'dod'Po
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o@) 730{306. Fdde ,n o.ndb dd.G na
bp4rd.nUsdollmp|J|!@9..fu.6
*'lpdm'abloclnadadk6!155:lol.|
.ns Mi6 h r4d|bd.. d Bto.

d tu o.&r tue rt cc!^tio e,
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rb, orr s b. ltdd s uB'e.t *bfd
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a* r!lr(|r'! udrdd dcr b.di
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@ddi|.iEf'ydEhbFffi'
0 dd6 8d. F4ddb h Pd d n fth
fu*|bFisi.dy!ffi'fu

MaiL
- -. -- Author Lucg Saunders

out. E\jo! thc bread!'

Alaskan Again
I rccently brewed the cxtracl

vorsion of S(,1t Russoll's  laskan
,^mber recipe ftom thc Septembor
20{n issue. I followed the cxact
rccipc, bul I used an "oxynatorJ' io
acrate the wort- I used (wo 15-
second shots ofoxygen ju$t bclbre
pitching my Wyeast 1OO7. By noon
the ncxl day there was such a vigor-
ous fermentalion that the lid on my
plasiic containe. was whistling. I
rcplaccd the airlock with a blow-off
hose, but even with that, 8ir was
srill blowing out thc sides. I liftcd
thc sido 0fthe lid a couplo oftimes
t{) release prcssurc but it wouldJust
build up again insldDtly. NUCLE R!l
lly evcning il setlled a.nd rcmained
like this for about two days. Then it
slowed and prctty much sloppcd.

I transliirred effly on rhe sixth
doy. The S(i rcading was L011. The
tasle test ivas good and there
seomed 1{) b{} a good lcvcl of alcohol
as woll !s some mild carbonati0n.
The seoondary is now in & rcfrigera-
ior al around 45' li I havcn'1
noticod any bubbung yet.

Should I follow the re{iipe at this
point, which says t{r condition cold
{40'F) Ibr 10 days? should th€rc be
some fermenlation octivily? I m
dfaid that siDc{i the initial fermen-
htion was so intense thcrc s Dothing
for the yeasl l.r) teed on.

llnnie Moore
Irid e-mail

BRし、Yo(ROヽ  ヽMntol,2001



MAiL

Scott |hlss? rcplics: Mang
brcuitslcel lhal, o natlcr thc

leost antl no nattef the temperft-
Iurc, primary (r,isiblc, aclit'cl Jcr-
mentation should bP donc in just a
feu, dags.lrhat happens lron then
on is mdt ntbn. clarilication and
s"Uling. Uyourfe.n"nler ads cmil-
ting gas, iI uusn't lctting lhe bcer
get in"fectcd, so iI s p.ohablt okay.

Go on urilh hc prcscribed mh.l con-
ditioning and bottle on schc.lulc.
l7resh Wltcast |OOT uiU usuall! {Jo
wrg quickly at u'o.n (65' F pl s)
temps. a d nalr Jlocculate qui(kkr
terxtn instantU) in thc cold.'

Pressurized PETs
Ijust rcad l'honr Cannclls arti-

cle on using soda bot|les as mini-
kcgs lt)ct nh(r 20001 | drn'l r)\rrn a
kcg syslcm, and I vo beon kxrking
lor sn incxpensive rnd rcliable
allernativc to botllirg. I rxrjoy con'
suming one pint pcr nighl, alnr,st
e\'ory night With this drinling

bohaviorJ' in nind, do you think I
will benclit frorn this idca? {)ne con-
cern 

's 
whcthcr soda botllcs rvill

kecp beer fresL lbr o( least a
mrnlh. Also, I assunni that a sian-
da.d bn:yclc-tirc, 1z-granr CO,
cyllnde/regulotor $'lll hclp carbon-
ale the bcer irsid{} thc soda botllcs-
Will that idca worl?

Jaricr Rlanco
tt'oj tlL ridg c. lt rlt inia

'lhot Canne rcplics:'Seucral
oI,nu honeb.cu: t:lub members haoc
m de lhcse mini-ket)s a d hartc
kept beu in them lor fuu. to sit
u\jeks. Note that Pepsi, Lokc d d all
Ihc frzzlt soda-selle.s erpect the bot-
tlcs to keep lhcir produd ftesh.for
mo ths. War ing: Bcer is sqsitit'e
tt light. so kccp tho,t? clcar bottles
in thc dtqk. Or paint thcn black.

I think .t lz-gram C02
.ltlin.ler/reg lator n'ould u'ork. ptu-
rided lou could malP the l2-gram
bottle to the t'olrielilting. lltrt I

uonld aorry ahout lhe price: l hose
Iittlp CO2 boulcs dre eappnsirc. lf
ltou could us? one lo prcss rizc luo
mini-kcgs at the s nP ti|te, th( rcst
u'ould h? uell uorth it.

Seeking SelFouts
liver sincc I starn'd riiding

your magazine, I ve bccn hookcd on
b.e$ing. I'm a noln:e but havc b€on

able tu) l)re$' somc greal b(:ers with
tltc halp ofyour ardcles. I wondcr il'
any subscribers hAvi) thc issrt.rs lhat
are sokl out and jf they sre interest-
cd in selling thcir copies? Thanks
irf putting our a gr('at magazine.l

Pqncho I una
L,ia c'mail

Pan.:ho is rc|bfting to thc Premier
1995, I cbruer! 1996 and Mar.]h
1996 issues oJ BYO, trhicl. dr(
indce.l sold out- Arc a g .eatlcrs
u'illing to sell Pancho their !:opies?

I so, dtop Pdncho un ernil at
panchoadposttrct.com

^ROSBY & BAKER LTDDistriLutcJ i" tLe US Lv, \--
,*;;-;;.: ;-;.d -*,.;'t; " ' $e se* n. wincnakr & Hone awt

l-800-999-2440
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Cool Fermentation
A condo-dwellels que$ to save space and keep his brew cold

Mark NiGholson. Fedding, Calllornia
rhar il dirln l harc r tb, 

'rr(trtal. 
lhc

onl] .,,ntr,)ls \!cr': plug it in ... O\.
r)f ur)plug it ... olrll Somc urulillfa-
rions \\crc drflnilclt r( quirtsd lo
adapl it ftt homclrre\iIg.

\'lv tivo gallor ierm0ntnrg l)ufk-
el jit ui(1i) insidc thc r!!)lfr hrrl it
protrud.d abolc tl|" ,rtrning bl
rlDUr fight ir,rhps. trrvcnlirg Lhi
lid lioDr (ll,,sirg. lhis \ras n,,l a

pr(,1)hnr. bccaus. $ h the lid
(1,)sed. thr *ort wot'ld rurcLt g',t

loo co('1. I rernorcd drc shrlf l)ihl
cornes $ilh lho Kool\lrle aDd pttl it
{)r th. bolton ol lhp r{,olcr so thc
air woulil fi'w Lrnd.r thc Ii\o g{ll,)rr

lru.kel. lhcn I cul ,,ut lhrfe card_

h{)ard inscrts 1,, citr'ef thc opcn
nrcas (n lhe (:dcr $hotc lh.l)ur:k'
tl $rr slickiDg oul ol lhe l(,1). I lhcD
.Ur a snall piof. 0i cardbnard 1o

dcl1c(lth{r i.ei1)ld ail liom l])(l
irleri(n lan. $lich hs(l bcPr! hl,tr!
ing dirctlly onl,) trr) lpfmeutct'

l ilrs(rlr)d a lhcrrnomclcr rnlo a

snrtrll h,'1. I had cul ir) Lbe , axl_
board to nlonilor llrts l,'rnp.ralurc itr
tho coolor An(l I rrscd a sroutlrrll
adL.si\c-slrip thcrtn(,tr.lPr |lr nx)n_

ir'r the ilort tcmprfirltrre. \llcr
5ta!ing up nrosl ol thc night cxp'rfr-
mcDring \ilh and adjuslilg thP

crRib,'ard inscrls arrd dcflfctor I
ilis.orcrcd lht|l Irrrl d tonl)o] lhe

\!(fl kn\)erarurc lJt Plus or Irrinus

I hc lit t: !.ull t IPtmentut(! bu(kct
uith fttllhon l ittscrts itt thP rooh'r

4n idpal pktcc to sltrre llour bcrrs.
u'ith ces! an:Pss:|l1,m thc t:oldt

a te$ dcgrc(is wilhour much o1,'r-
blc To {rrl)ard on this irlea. I plin
on buil(ling a htnd\ l,^\-loltagc
Ihcrtr!)sla1 lbr InI 1!mrbrc$

M) rn,,lnarion lbf going {ith thc
clprlrif molcr $as spa, c, broacl

ustrbililt and xx)nr). lli\c in a c'tr
donliniunr in nit.thorn Caiil,,|Iit
anrl iusl (I)n I havc an\ ru'rlr lor
all,rhcf rcliigcfrlor. Also, t can

tak. this f,r)lef.rmpilrg. or) lfips
and usr il l). kocpnrg nrr l'rft] l'igs
or l),,llled bccr cool. This fooirf \ill
r:hiLl Nort to ncrFlf|czing tcDrp.f a_

lurcs, s,) bfe$irg a !ruc hgtr is

r,tr\ ir nrl plans as $P11.

'lho kc\ b|rrcfil is that lam rLble

rc kccp Inr wr)rl boloN tht rrrrrr-
nrurn falcrl relnpcfalurc f{f nt}

la\orik'tcast sttlf - 65'to 68" l-
in this caso. Ideallr-, rhis will allow
nrr lr) l'f(a\ a nlorc rtuf'l(r-sl)le
b..r ilithour tbllr l, llta1P- tiuili

\\('ll. lhal5 
'r1 

liucsl grrlg.l I

h{,j)e rhar tbis iu{ofltrali,,n .nn olcr
hclD to olhof h('nclnew.rs who

nighr bc srnrggling willt higll
ferrrnraijon tcurpcfrlrrn s :rDd linr-
ited br(viDg slr!, >
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T \\r\ rra\rnE a louAn tr,,r' rrrir''

I ,girij m\ inl'nl.'rr,,ri',rr 1r'rfl.rr-
I rur.. ,\lr' r ra,L\ l,al, hc( li f
mcnlcd rl itn l0mp.ralur0 (6E' l:

rl nighl and rs high rs 30' I'(lurnrg
rhc dat ). llr] hon*brp$ al\ta\'s hrd
thal honrclrrr.lc rasrc '\lu krritrr,

Lind ('l lrui{ nd jusl nor fflsl'
I 1!as rc(rlnllt in (irstfo and

spicd r l2 \,)lr /110voltr(trigHrl-
r(l ic, -fhrsl coolcr Il $r\ nrr lgloo
Koolllal{'50. to hts c\aft lhis
dclicc \\ill ,rrn (1,,$n 1o :10'l
Pfetl) (,x'1. I tlnrghl. So rtr\ silP

Irrrrfhascd th{ SIl'1.()() 
'rnil 

iof nr\

birlh(la!. Sh, s lh. bcsll ,\lt ge1

ring ll( foolcf hot\rc, I disrl^.fed

trll,r \" , rr,L\ \1,1,,! lrrrl



Pot $nors

The Next-Generation Aerator

Not eta.tlg htr budqet. but dntdn com( t.qe! Rruce Aoss ncat-acncration
a.rutor is mu.lc Intn d 3-3/t hy ttt-;nrn otr"ron", nnbined u,ith some olI-
tllp-slullf parts Iron a tiends uiine-indus!ry mqchinc shop in Napd Uatii!.
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I- rFrd Thom Canndlls ifliclc on

I brrildiDX d'r nr linc aprdri,,n s\s
t- rcm lLPtenhc. 30UUt \\jlh itttet-
est, as I also lvas irldgucd b] rhe
conc€pt. \'lJ brcws are predomi.
nanlly high'grnvily alcs. barlcy-
\\'iDcs, swcct meads and IP S,
made in largc batches ll0 tr) 15
gollons) tlith a RIllS. 8cforc | srarr-
cd o)rlgenatillg mt $ort, t olten
experienccd slow or sluck lclmcn,
rations ilitI the rcsuliing om-navors.

My flst in-line s.iraror lvas
mnd€ lrom a 2-rl, bv s-in(tr s€c1ion
ofac.ylic lubiDg, a couple 0f rhosc
orangc rubber rarbo].caps, tlvo
h s€ {lamps. and a r/a-in{:h NPI
hosc barb fitling from the hardwarc
storo tbr th€ air soulcc.'lbral (,sr
0r)inus thc scinrered slrjd airslone,
a gifl fronr my brc$ing mentor
Woync Burgsth{k}f) was a}out llt2.

It could bo easil! disffsemblcd
with n scrn'driver for cleaning lrnd
sanilzlng and workcd wcll with
c('rnptcssecl air sut)pli{rd b} an
aquarium air pump. \\Ihile I \!as
ncrlous abour thc risk ofinfedions
Iiom all ofthe porous nrarcrials in
this rrude aerator. none of rr-

brervs evef b0camc inlbfted.
Altcr a year of using rhis imffo-

viscd nodcl. I rskcd $u)nc to build
ihc'Ncxt Ceneration Aerator"

(NGA). using fte samc 3-rA by 3A-

in(h iiirslonc, combined with sover-
al otl-the-shell parts trom his Napa
\' lor winc,indusrrJ r achine shop.
While the erd produd is not .xacrly
within the avcragrj homebreivcr's
budgot, it is a dream romc rue.

AII of the metal comp0[en!s arc
made ofsra'nlcss srecl. including
the aeraro. brdv, whirh is a large
inlinc sight glass rvith staldafd 2
l/:'inch lri-clAnp littings al both
onds. Thc hlel ({p wl|"s drilled ro

'ifcept 
d t/2 inch rhr€aded (oupling

lhat was welded iD place.'then a
small hose b{rb w{s alrached to thc
oulsidc ofthc coupling for Lho oxy,
gen line and a shon lcngth of
thrcadcd Vr-irch slaidess lultng
wrs artached to thc i sid0 to hold

Iinatly, both thc ir et and outlct
faps ivcrc drillcd for l/2-inch hose
barbs thr( wr)rc wcldcd in pla{:e.
Thc unit (rlnrpleiely disasscmblcs by
hand, by rcmoving the two tli
(lamps aDd unthrcading the air-
stonc. Onoe disass nbled it can be
srnidzed in boiiing wlll{}r or
iodophor iD just a fe( miDu10s.

'lo use tht) acrator, the lttMs
discharge line and thc oxygcn line
arc slippcd over their respcctivc
hose barbs, and a short leiigrh of

lubing is plar{:d on the outlet cap
hose barb ro dirert thc aerated wort
into the primary fermenler.

Instead 0f co[rprcssed lir, I now
use disposable botrlds ofpure oxy-
gen { lhe oxynator), which are good
for two to three llatchcs Wh{xr the
chilled wort is flo$ing through the
aeration charnbcr at 1 lo 2 gallons
per minut€. the 0xygcn llow i!, carc-
fully started.

'l hi5 ae.ator is so cffe(livr! tlat
il orx:e rurned 15 gal}r$ ofb{rley-
llinc int0 30 gallons oflhick
whippcd cream when I was dislftrct-
ed by a ldephonc call. I was being a
littlc too generous wlth the oxygen.
\{ilh mt ncw a€rator, Ibrmentatiur
begins withiD a tcw hou.s and thc
qualitr ofn] brclvs has definirel)
been cnhanccd by rhc thorough
oxygenllion of lhc wort. olcoursc,
ono ofthc bcst things about havilg
this onc{r1-a,kind aeralor is bcing
ablc io shos it oll to my new brcw
i'rg buddicsl!

'Iho neat-gen?rution aerator and alt
oJ.its parts: tt hrye in-Iinc sioht
glass. damps emd an ai\tone,

Bruce shou)s olf his t:lc,er gddgel
on.l uaits dnxio sllt for the nctt
hat& of uorr tl&t needs aemring.

Bruce Ross . Houslon, Texas

\la..h 2001 $h\ \'o, s o\\



Mitting Your Grains
Cracking and grinding your way to better beer

bg 'l homas J . Miller

hen gou are breuing
utith grains, c ucrythin!
starts uith the grain

Brewer: Sean Larkin of Trinity
Brewhouse in Providence, Rhode
lsland. Alter a one-year intern-
ship at Trinity, he became head
brewer in 1994.

c wcr. originally brJ-ing
pr{rrnil]cd gruin from our
supplicr. but madc thc

you bug. Whether gou're allding a

feu pounk to an cxtract batch or
breaing ten a -gruin gallons,

Iousll grain makes lous! bPer (nd

$edt grain makes great beer Rat

how the grdin is niled is also an

imponant lactor Bad milung can

Lreate prcblems during the breur
ing process and rcsult ifl beers

rllith oJl-Jldtors. Mi ing grain
isnt rockct sdence. bul iI inrol,cs
precisbn. The objcctirc is to mill
fie malt as inelg ds possihlc, but
not so finc as ta &usc a NIUI:k

mash or compromise lorl clarit!|.
Finding thc right till setting for
gour malts can inuolre some lin'
ke ng nnd aqusling lt lJoD mill.
To makc the i)b a hit edsier ue
ofrer hclplul tips from this
month's lineup of bencoolent Pros.

\\'e usP all n\o-r(^'! nralls. but
the\ are still quite diflcrenr in sizc,

so rvc cDd up seLting thc D ll bY

visual iDspoction. \\ic inspe(r 10

a!oid an cxccss ol grains that arorr'l

crushcd rlt dll by thc nill. Onlt
about 2 perccnr should gi' through
rhe milluncruslred.

Our goal is lo rrush thc grair)s

as mu(fi as possiblc $illn)ul making

rhe g.ist roo tinc. A "lr!tstinc grist

is pondcrx, with shrcddcd husks

and deslroyed graiN. Thl besl s(?

nario is to ha\jc gr ins that hare
becn crackrd opcn \'!i1h thc husl
scparaled from thc gruin, l0 larm a
filtff bcd duri g dre sl)hrge. lhcrc
arc many \urialkrlls honYccn a

''coal.sc" a d a {ino" grird arrd tir-
kriring $ilh thc mill s{)llings lvill lct
lhe homcbrcwers find rvhat orks

\\ ith morc Proi)lenrdti{ grains

like ivhcat Drrll, I still crush thcrtr
thorougbly. The! can turn goor)l i

lhc Dash arrd crealc a sluck nrash.

buL l).v adding rice bulls lr) th{'mash

lou rian crcahr rr fi110r b€rl llice
hr ls stllo as g(x'd fillcrs. Usrl thcm
at a rrlr. ol nbout i portcttl ol the

nrrll bill. adding llrcm evcnl! as you

fut thc mah irlo (hc mash run

de(,ision thal il tlould bc ircltrf li)
mill ilni gruin orrsclvcs. After wc
gol the g.ain and l)lill, $P had to

adjrsi and rcr{ljust rhc mill urrril \1e

got it scl shcre wn likcd i( \\r brvc
scrlled,)n r coarsc grirrd. lnstcacl of
tr lo0 pcrccnt crush, lvhi(h mcaDs

i1s tinc and po$der!: ilc laryi't a 65
pcrccrt (TLrsh. lhis mcans son'e

wholc grains arc gr)ing I'r slip
lhrough thc rnill, especiallJ sirx P $e
don'l have sr:reens to cal(lh lhe dii:
lerenFsiTe groins. Bul ifsdmc whole
grains do slip tlrough. lvc ligurc 0rtr

scniDgs ar(: riglrl and uc ar.n l

crai:king the smallcst graitts lhat are
going tbrough the rtrill

Thc lirsl rule ofmilling is rrr n('l

Dulri,rize thc grain. Pul\'efiritrg lour
grains can lcad to slut k mashcs

whcD tou pul!.ri70 thc grdin. lotr
destroy l.he embryo ar)d tho htrsk
'Ihis lea\'cs you wilhour a tiltcr lbu
also ond up lvilh a hunch ol11(,u-
that $ill rurn Lo pastc alrd rollurl on

the b0t10m ofthc nrr|sh lun. and

hlocti the flow ('fspargc warcr'
The setond rulc is t,) bMelt

rrush spccialtt nralls, laking caf 
'l

onlr,to cra.k open thc $aitrs Th"se
arc roaslcd rtl higher tclnp(n-rlures,
so lhet'll 1e d to pulvcri/e (luring

rtlillirg iftou arufr rareill Xccp
your mill s0ltings widc onougl' t0
just bft*k them opcn r{s(', ils hesl

to a{ld them io lhc nrash r,,(ard fic
crtd ofthc maslr'in t(t kecp thcttt on

thc lop of the ntash.

Brcwer: Marc Worona of
Stoudt Brewer\/ in Adamstown,
Pennsvlvania. Marc took the
micro6iology course at Siebel.
He has been the brewer at
Stoudt's for mor€ than 5 Years.

lol ofspet:iahl grains arc
si\-row, so thc kcrDcl is

going to bc smaller thad the

lwo-rolv palc baso InrlLs. lhis
neans thal you can t usc ihc smle
mill opo'ting lor -rour basc Dd spe-

cially nralts. You'll nctxi lr) 1i8ht€n

the mill lbr your sPc(.ial(Y malts.

Dnfl\ rd r th\ rludr 2ool
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I usr prf-lnillc(l grrill lbr
our I)fe\rcr'\ bo.aLrsf !v(

arc {'onsrrairfd b\ somr
la$s. (\\'o caDl hnrts I bulk
silo ) lhis a(]luallv worl\ (Nt
\\'cll lor rrs and il s also an

,,trtioD lbr homcbrc\\eE. \:an\
h(rnelf crv sh{rl)s sdl pre-niillcd
grain or fan ordfr solrc.,\lso, lhc)
Drjgbl mill lhf giain ir-Iou al rhr
shop. llit(o usi|'g l)rc niilfd graiDs

lbr se!Pft|l rcl|.sons I llDd thal
c\tlaf lion .m.icnct is .orsist.Dlh
g'rxl $ith thp t)fp r lhd gral|l. aDd
proteir,1'trgulation also tonds ro 9,,

'll)r onh p|l.Ilial do$|sirl, 10

pri'-rrill0d grain is ils sh.li lii'. hut
clrn rhar riocsnl im|lr.r us too
nruch. \\'c lf (l n, usc an\ gfairr thar
\tc gel wilhjn thre. rl0nihs of lhp
nrillirg dr tc. Sr) thr I hr\en r orpcri
err..d anv negali\. cllbcls fl,rn
sl')riIX I grain lIal long. Pcrhr|s
sili mi,nlhs \1ould bc thp l,mgcsr I
trordtl slorc nrilled grain. l)ur I lir\
rlrrr'llls is dcliDilr,l\ okr\:

W( d,', horvcv.r. rrill r)u. spc-
cialtl lnalrs an(l sr do dri\ in,,ur
1$o f,,llcr mill. Id,,n t do n\.liD(\
mo8'rfpnIr1ils. likc n'aki g surc the
roll0rs are X nrilUlncn'rs apart I

ir.tsl etI tirf sclrin!. oke srn'l likc
{hcre ir is. and dt fi l{rct it nt) so

rh,,nrill seltirg \\ill nol bu{lgc.
l\{\ ultnralP g,}al is to j|lsl baro-

h fl r.k olen rhc ;rairs. h lhlx. I

rri,uld irr prer{ r r,) underr'rjll nI
$ aiDs ratl)r'r than,^fl.lnill. hrtausc
pLlh'rrizing lhI glrins caI lcnd tr)

eufafr l niDs ariri othcr rhings
Ih I Drjghr crusc.slfingl'ncl: Ihen'
dfc rclrcr.0nrNTcirl n(,lhr)ds of
n'illin,{ aDd \,!orr sel)irraiion rhrr
allo$ lhe usr of!.n line n iliDg
$'ilhoul iD(rc'rsing asrf ingpn.\. but
a h(rncbrlwcr shouLI lrkc carc Ilot
l') Dlill too ll rr'll.

\\ h(r' it c(,nn'! t,,,^rrnlilling.
you ha\'e lo rikc care in lhe cosc.l
ur\' highl) nrxlifi,ld grains. Ihis
n)i8hl bc IIuDjfh lralls on 1lx, lo$
cnd or farrnr,l 120 oll thf high
orxl. lhcso t\,t)es ,)f groiDs ienrl l{'
shriti'r r,r nhcn Nilliirg tIrisc. il s

inpor'lanl rhar \ou arliust \ouf nrill
selli[gs to b0 n hii less ag,ircssjri'
than !flt| $1Dld $ilh pale nralr. I

grajn

CIRCLE 33 0N READER SERvlC[CARD
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PITCHABI′E150 mitul)e

. Thc lastesr pirch |!rihhlcl
'a'the high.\l cell counrr''*=
rhc hc\l \clcclion nnd (iurlit_,-. rll purit--
& \ iubiliry relt.d.

. Donl scltlc lin Lhc $.tished oul la\lcs troD,
substrLuLcs of imirrlions.

. Denrand \\_lcrsl. rhc original \,)urec.t Pure
Brc$cr'\Yc,N sir)ce t985 ri\ritable ar lhe
lh!\t hoolebre$ supt)ly sL0fes.

. Prodrcing m{,rc Sold |nedais rnd \:rli\tjcd
bres'cA rhrr rll rhe orhers c(nnhirrcd.

Wyeast Laboratories Inc.
Ml. Hood. Orclron

Phr 5-ll l5l ll-15 Fr\:5-.11 -l5l-1119
emailr brcwcrschoice@)\\ycnstlab.conl

ww\r'.rvyeastlalt.com
'tlr br! ntrd _re.sr r\.Lirbtc. Lntr h..'\ hrls n.\., br.r her.

Rl,tivf & l.tt !.\rr
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Mash Lauter Tun Fermenters

]lr\ lj l)(1. g'i n - l ar \c bo oir
\\illDot lloll.r lcil gnrr
For 5 or lr) grll0n hr.$tl

\eN.t3rc. held .i.hr "l.rrs
l)csgdod li! oiidriil!
rfl tr NIer cool.r

Sup.rior l..n\rhnr! on lhe r*.r
T[r!rd\ lor lhcrDrmct$ & l(llls
RrsSed no \dth\lfn. ruD\r,tr.rnin

6.5 Sdloi n, I harrcl.
Arl(trdihl. Conicrl

\o uore r.ondli\ rrunsllrs.
liml !c!n - [\ierlo clern.
SuI)lIor l(, slrinle\\ necl.
\I!le\ brc\i|l! ! plc.lif.
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Protein Resh
Moldy extract, lambic sanitation and boiling your beer

T liko to do 0{ngs the haJd way. I

I usually 6larl mY mashes 8t room

I lemporafurc and I uso a good

quanw of mediun-modiliod grains.

l'm stlll looking tor h€ best p.otein

rest llne and tomDeraluao. My boosts

aro on tho gloYe, so a 3o-mlnute Prc-
t6in rcst might bs roally 22 minutes'

Including iho boost what is You.
lavorlte tinr€ and bmperatlro profile

loi good head rGtlldon? ls more than

3t) or 40 minutes rcallY bad? | re8t6d

my last batch foJ 13 mlnutes total.
Ilou'srd St hneidcr

Wa e-mail

Mash profiles m0or dilTcrenl
things to dilTorent brewcrs. Thcrc
{re many brcwers who cmploy low

tempcrature ma$h rests and thtlir

Ifyou have read any brewing

are active, Protcase activity
dramaliclitly dorlines during

kilnjng because Prctea-ses in

ture. Mosl. oflhc demon_

strable nhangos in Protcin
size and solubilitY art) secn

in Daliing whcre ProteAscs

“助lpゴ降"Mn wιza″ "

tration of 'fre{)-amino nitfogen" or
the anino acid ands ol prolcins.
polypeptides and amino a(:idF.

lleconl literaturc indicates thtll
mosl ofthc proleolyli(: actlvity in
the mash increases the conccntra-
ti{'n of amino acids but rloes not sig'
nificanlly aller thc molecular weighl
spe(tru$ of protcin$ 8nd polYPoP'

tides fbund in wort. r'he molecular_
rvcight speclrun would change sig'
Dili(antly il high mole(:ular proteins

werc brok€n up in sizc.
Some believe that lhc Products

ol prutein degradatkn are "lbam
positive" and incflrasc lbom stabilitv
in the finished hecr. I don t bclicvc
fia1signifi(:ani chunges in the ntole-

cular weight distribution ol proteiLs

and polypeptides occur during
mashiDg at any lempcra-

* protoolytic acrivity
in finishcd nrall is

However, lh.re arc
cnzlmes thst degrtrde beta-
glucaDs fb€ta glutanasc
enzymes), that do survive
mall kilning lrnd are dlve
in lho mllsh. llcla'glucanase
activily is st its pcak around
118'I., abouL the saDc lcm-

pcralur€ as the Proteirl rest
Bcto-glucanase activity .an bc
v0ry benclirid. espcci&lly when

using under-snd lightlY-modifi ed

malts, which slill havc tinough
viscous, beta-Jjlucan gunrs lo

rsusc woft sepdration Problems
d rirg ihe lauter proccss.

lhls beh-gtucanuse oclivily is a
mor6 conrpclllog reason for 10w'

lemperaturc mash rcslt Lnan Pro_
tease acilvity- I llsc a l{}w-tcmpela'
ture rcst lor baers that conl,ain
undcr-modificd or unJnalled grains.

tor oxample, I use uDnraltcd wheat
tbr rry unffltered,  mericall-style
wheat and mash irr at 120'Ir to
cope with the unmalled wheat l'm
sure somc will disagrce, but those

nre my beliefs
You hsve rai$ed some good

points about mash t€mperature nnd

rime. Thcrc are no hsrd and fast

rulos bocriusc enzyme activily is
governed by both enzyme and sub-

slrore (what the enzyme is spccilic
to. for cxomple. storchl con(:erttra-

lion. lfyou have a really "hot'malt
thal is full ol amylasc rtivity, you

can usc a lol of adjuniit gTains, llke

ricc. ber:ausc the malt has more

thon enough enrlrres 10 ger st&.ch

conversion (omple&rd in a s(!t lime
llyou havc a malt lhat is low in
amyllse activity, you mry havc a

hard time ronverti g lhe ricc
slarch, ovcn in a long mash.

The salnc holds truc for Pro-
teases and gluGnases - tho dura-
tion oI lhe rest depends on what
you hope to accomplish. how mu(rb

cDl,yme is present and how much
subshatc is prcscn!. One ol lhe rea-
sons l m not a big believer in the
protein rest is rhat thorch not lnuch
pmlessc a{itivily after kiining and
withoul proteases you don't have
much chancc lbr protcolysis.

Now onto frlam. Foarn is o.ff€{rt'

ed by numerous variables. lt's most
greatly affected bY Protcins, espe'

clally highcr-Folccular protcins and

one k)w-mol{)ctrlar, wr:ight-native

lite.ature over thc lasl (:cntury,

you wil fil]d rclbrences to

llisroricauy, FuroPean

modificd and required

prolilc to yield thc

malls as well as sepa-
rotirg the worl from
the mash solids. Thc
low{cmperalue r€st.
around 122'R used m
thesc long ma^sh pro-
{iles was given the

bccnuse thc bi-prod_

unstable by hoat and

ucts of proleolytic a(:tiv-
iiy were obscrvcd dnr'
ing this lime. Indecd,
thc protein rcsl does

inur€as€ the (ronccn-

Arrv Yd r 0\\ \larh20Ol



Mr.Wizard

prolci|l callcd _holein z." lr's also
aflected blr carbon dirlxide rontcnt.
preserce of fiLts and oils and, in ihc
ftrsc of niuogenated bcers, dissolved
nitrogcn rr)ntent. Cijriain bccrs bot-
tlcd in clcar glass use lighr-slable
hop cxtrscts that halP thcir (,wn
fbarr propertics, but these com-
pounds arc not widely availablc ro
ihc homebrciv f ommunily.

I bclievc thc key t0 producing a
bcer wilh a good lbam is to kecp
adjuncG 1r) a miniorum. rhoroughly
rinse soapy cle ncrs lron cquip-
mcnt. r:a.bonate your be.r cnough
l' {ircaie n f(,am and usc exrromely
clean glasswaro. The bccl.s I bnrw
wilh the bost lb m arc n'y unliltofid
rvh.)ats, using a porrion oLunnraltcd
wnear, rnd my poner, whidl is
nilfogcnated. Unmalrr)d wheal
hoosl,,lhc high molecular protein
conlent and the nitrogcn in rhc
porter is the bcst weapon for |roar
ing a fiick, croarny foam like drafr
Culnncss. Long iive bccr tbaml

I boughl some malt Exbact h 10-
pound p.ils, I recenuy notcod that
mold has developed on top ot the mah
Has this ruined my extEct or wlll tie
mold be etiminatod in t[e boit? Can I
scrap€ lhg lop lay€l otf and uso rvhai
ls lelt? Wlll reiigciation of the malt
prevent mold? Ploa8o help!

John O t.trien
Va e-mail

Malt cxtracr and damp malt will
grow nold. Moldy grain r:ertainly
should not bo used fi)r brewnrg and
I personally lrould not use mall
cxtraci with mold on rhe surface,
lhough son'r brewers do. Iiemoving
the rold lronr thc surfacc of lhc
cxtraca may coriplercty remove rho
mold frorn rhc containcr but thcn
agdn it ms], nor. \'told is bad tor

Moldy grain is a known cause ol
gushing in lrccr (ierlain mo]ds, for
€xarDplo /{sd.itzm spcoics, excretc
proleirls thal ad as nucloarion sitcs
tbr ra.bon dioxido breal{ut in lin-
ishcd beer. hr simplc lcrms ftis

BU:LD YOUR
WineMakutJBRARy
彎邸脇側il綱腿争嘗儡6
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neans drrt wher a bortlc ofbei:r is
openrd, the rarbon di0xidc uncon-
rroll.lbly broaks 0ul of solution fltrd
a hugc liranrr'mcss gushcs lrom thc
bccr bollle lhis is wh! i1 is callcd
.gushing. Thc sam0 thing could
porsiblv r(:sult Irom using rtoldy

Anothcr reas,D l0 avoid usir)g
oroldy malt of nralt exrracl is that
ccrtain molds producr) rnyrrrLoxins

{toxi'rs from mold) strfn thcy grolv
Allhough nr nt nrycotoxins are
complotelt {lestroycd when hcated,
sone trrvcoloxms D{nx)trre morc
Loxif whcn ircaled, as is thc cff{r
$'ith ccrlrir rypes ofalloloxin. lhis
sann r!0(,ern applifs L'r eaLing
mlldy foods. \('r all molds arr ba{l
and sdnre add a vcry nn:e n&vor to
f$td, s'uth as P.nir:ililn roqc.lbrlii
ihar is us( t0 nrake blue ch,xrsP.

The rx,ld growiDg 0n y')L'. m{ll
extra'1is most lik'ny an airbornc
mold thal (xnnr into coDtact nilh
extr l rlhcn Iou lirst opened it lbr
use. Ilofrigeratnnr lvill ccr.ainly
slow tirc gr^!Lh ofmold and will
cxlri|ld the shclf-lilc ol pails that arc
r'!e ed and onltr partiauy uscd.
lloilcvcr, n$lds will grow in the
rcliigcfator gi\ cn cnough (i'ne.

V.rld g.ordh can b0 frovenl0d on
grains by stofing grain in a dry

lwas going to atbmpt to brew a
lambic. I was lold lhat all lhe 6quip-
ment lhat comes in contact wlth lhe
yeast llrlll have lo become my exclu-
sive lambic equipmenl and il I use itl0
brew anytiing bul lambios tie olher
beers wlth get off-tlavo6. ls thal hu6?
It so, is the.e any cleaner I could use

to kill tfie yeasl thal is loft ovea | five

in Michioan; as a last reso4 could I

place lhe fermenGr outside when il's
below zero? That should kill anything,

Scott Rtgnokls
Lansing, Mi(higdn

'lh. rerlly big rJroblom ilith
lambic .ulrurcs is not the I(r$ll
ralhiif, it is thc boctcritr. Th. bactc-
ria in lambics include lo.{obacil&s

and I'e.airxo.crh_ spcfirls. lhcsc oro
gencra of lill.lr'.ia just happcn l0 be

thc r'osl l)otcnl bc0r' rpoilage
org{risms of-|ngular" bcors. Thlrt
pfl'ducc sourness and diacclyl (bu1-

tcry arontrl. 'lhi' othcr lilrtur. of
rhrisf barleria is thrl jusl a tcw cclls
ol'lhesc buggcrs fan causc be(:r l0
spoil. \\lle hmbics or(i n le,
thc.e ar{, morc thaD jusl n tflv .clts
sin.'r rhc growth of thosc bncteria is

a(xually {rncoufrrge(l unlhinlable
for ar)t ('thfr tJpc ol bc(x l So re of
thc yersl r6cd i hnrl,i( formcntr-
rions arc coDsnk red \ild." nr{'r-
ing lhri] rrt or brc illg strairs.
ODe su(h cxanplc is lh. genus

/rr'.?tadrornjl.15". This ycasr imp'rfls
thc wcL lxr'se-blankcl antrna lo

'lhc botlorr lin. is that dlr)l
thcsc nri(:r,bos arc bad rr\vs i,,r

R,■ Y:10,、 、 千`1`l ′‖,1



Mr.Wizard.

brc$.ing regtrhr brcr. lhis is on(:
retrson wht \'er! Ierv brclvpubs
bre\\ lanrbics. lt s the brer\irg
oqui\,alr'nr ol i|llroducing a l)opula-
tn,n ol toxic. food sll('ilngc bacteria
into y(trrr Iit(llon. As lvith rrn'king,
thcsc ha(te.ia fln bc car e(l llotrl tr

l)rt(:h (}1 lambir: Lr) a brlch of regultrr
beer. TLis is callcd l ftrssnrfirtami-
nalion. {he nr} Io aloid rn}ss con-
1'rtrrinalion is to onlr" usc cortrir
pie(,cs ol cquipmenr nf r.rtain
tasks. lhr exart|plc. haling separatc
r.utting boards fof raw and cooked
trrra1s. fhis prcventive nrasure
kccps rlnrkwarr thrt has nol bccD
.loancd propcrlr tu,ru rarrving bac
refia iiom ralv n) frr)krd moai 'lhc
samc rule is usuallf not applicd 10

utcnsils like futting kDilcs bfcauso
the\ afi, oasior to {han. lhis phili,s'
opht car) also l)o applicd to br.rving

ln g(rroral. glass ard n|l tal (us -
ally slainless slocl) utcnsils a*l
slnooth- hard {nd rhould not ha\e
(rc!ifes lhat makc dcaming diflicolL.
'lhcse lrxrls faD bc uscd lbr lambics
and lbf rcgular be.$ il rct arc
d$igncd so that thol- cs lx)
i:lcaned. li,r ex nplc. a stainless'
stocl icrmcntur u/i1h tr thrcadcd lll-
rirg is r poor dcsign tlirh rrspccr t0
{rlcaning. lla.king cancs, h($es,
lubcs. piasti( li'nnerrlcrs and olhef
$'fi trralcrials Ihllinlr) th{r t:utting
board falegorr.,. I lvould rerxmmond
ha\ing scparale sofr tools lbr lanrbn
hrelving 10 hclp provenr (irlrss conta-

\\hcn ir rirmcs lo sanikriur
lh(:rc orc t*o rlasscs oi chcmicalsl
deaneN and sanidzers. Clesners
arc ibfmulaLfd 1o fenova soils.
Som(: clcancrs. iike sodiuru hldro\-
ide. are irlso lothal to ni(ifo('rgon'
isms. ospccially stcn tho deanrr
{rDlaiDs sodium hr_trnlhlo lc
(bleafh). Howcrcr. these (.lodncrs

t)pically do fiot guaranlee a sani-
tizcd surthce. sanilizrirs arc
(lcsigDcd to kill mn nnlrgrnisms and
some strDitizcrs are rnol'e i:llective at
killing teasl lhrD bactc a. Nlosl

ssdrizcrs do not tlork wcll if thr
surfa( is di t and arc b,|st usad
after a rh,)rough cleaning stcp.
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Ihc bcsl srnilizer is hol $aLer
or prcssuriTe(l stcam rrrupled lvittl
1iinc. l\lan] pcoph ass'rmc thal very
ltrt Lemporatures accomplish lhe
sanlc rhing, b{t rhis is or lruc.
BaflPria aDd teasl casih surli!f
lioczir)g. eten lbr ycrt l,'ng Lin).
pcrntrls. l)lacing Jr)ur lrmbic icr'
nrnlcr ouFid(: in lhe NiDtcr \(rld
not bc ax cffe.Lile mctl)od ol rnn
Ycrtir* n hack to l1)gulhi bccr
dnL): .\ good cloanirg tbllorlcd br
soakirtg il ir hleach $ould h'a
mu(fi rrrrrc clIcc1i!r nr(,lhod.

holif, s\lccl trc, r }lmmn)l Thr Detl
step olt,)ur plan is 10 fc.acfdc rd
add nrorc ycrst. Ihis would wor'k l,'
li,rnrent thc rpsi(lual sugars rrd tou
would ond up wilh o r.ry loiv alco-
hol, 0xnlizcd b(!r:

'lhc notir,r) lhal lour. undPr
ahcDuared l)cer can be fixcd is cor
rccl lln(l I lhink it .rn iJe dono iD rr

lrurh easicr \rr]. I Nor d begnt b\
rrtrnsic irg the bccr in the k'rg t0 a

fi,rnenter securiDg lhc top silh a

airlock aDd sloring i1 rt llnnenL,r-
tion lr)nl)crat rc lbr tr few days.

This alk^ls most ('l the carbon dhx-
irlP to cscap{r hrxn ihc bcor Th'l
rcnai|ling (:arbon di0xide rvon t
il|hibil fermclrtalir)r) and should be

l(Nv enough Lo prevent cxccssile

\crl. nrakc a s[ral] bat('h ol
so|1 liom drv nrall 0xLracl. I rr)uld

一　

　

一一

●
一

．一

Rocenlly I made a balch of
amerioafl lager lhat had a "sltrck"
lermentation. I suspect lhat lundoF
pitched and possibly under-aorated

the wort. The linal gravity was in the

neighborhood ol1,025. Belng s0m6-

what impatient, I rYent ahead and

kegged il to see how it would turn oul.
as I had suspected, it tufied oul to be

sv{eel rathorlian cfisP, due lo the
untermented sugat I am hinking
aboui trying to correct the problem by

bolling lhe be€l tor about 15 minutes
to drive otl tie carbon dioride, then
re-aerating and re-pitching. ls this
complelely crazy, orwill itwork baF
ring any contamlnation problems?

Brie.lancs
Spa.ks, .\et ct.ls

I doDi gel1(rr nranl qucslions
asknrg if aD idca is conrpletPlt crazJ
anrl ofrcn idoas lhal rre propos{xl

as (razl rfc a.lually rcalll greal

idoas. ln rhis casc. ho$c\cr. I will
use torrr own hrrDrirr{rl'gI this is
a (ompl.tcl.'_ .fnr) lllanl

Iror shflers. boiliDg )oLrf beer
tbf l:i Ininutcs will l)oil nx)st o{the
al.ohol our ot thc b,'er Lrnlcss Iotr
aro hling lo mrke tour o\!n non-
alfi)h'1ir: beor tlis woul(l ruin your
brp$.'lhc odrt negalirc cflbcl0f
lhis plan is rlln'i'sL c. ain s(^efe
oxidaiior. Ihis rvould ocriu. hcttrusc
of o\gfD l)ick up vheD lhe heer is
trunsfprred liom krg 1,) kettlo and
rher kickcd nrl(' high gcar whcn thc
bccr is bc,hd ro boiling. So far wc
ha!,' pr)ducod orddizcd. non-alco-
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Budweiser Budvar Undermodified Matt
Only Undcrnodified Malr arailableto smau bre{.rs ir.r leasrthc pasl l0
years. IL is the only mah rh.rl r.qltcs n multipl! rcmperature ma$h. Made
liom Moravian barlqr rcgardcd ns fte worlds fincsr, rhjs rnalt is uscd to
prcduce lhe "originil 8ud\Ejscr" in Czcch ltcp. we genuincly ic.l thjs is rhe
most inrportart new product lor ho'nebrcscrs md nicros in the Fan decade.

Mr.Wizard

usc about on€ pound of dry mall
cx(ract, 5 quarts of walcr and l
-^. U 0fh0ps (0.1 ounre or 2.4
grams of 10 perccnt alpha hops. for
cxample). Boil lhis ror onc hour lr|d
adjusl the volumc to onc gallon.
Then cool, aeratc and add yeast.
lerment at room tcmp*raturc uDtil
it begins rapidlv tcrmonlnrg Oigh-
kracuscn stago). lhis should hsppen
in 24 lo 48 hours. deperding on how
much ycdsl yr)u added.

Whcn high kraOuscn rolls
around, add this to the oontcnts of
youl fertrrcnler Moniror thc lermen-
tution unlil conrplctc, lransfcr 10

your s+xiondarv. ihpll agri ond keg ds
you did betoro.

Commcrcial brPrvcrics use
lraeusrxting (thc pnx,ess dcscribed
above) lo hdp linish thrmentalions
and to nahrrdlh (ilrbonate beer.
Ilsunlly onc part ofkrlouscned beor
is adrled 1r, niDc parts ol ber)r at thA
ard olp m{r! ferrentation dDd
fansfcrred to a lag|rir)g 1onk. the
lageriDg hnk is cquipped wi r a
pressu.e relir.lvalvc sct to buill sul-
fi (iicnt prcssure ir'.rfbonation and
v€n1 11 proEsurcs thar are abovc thp

Ml advice f(,r the luiurc is to bo
palicnl and to trust tour ir)stincts. Il
you think an r(lioD is likely lo (:ausc
problcms rhen tr) sor crhing differ,
enl. In this cosc tou roLrld havc
kraousened the bocr before y,)u
jumpcd the gnn arrd kcggod a lJatch
ol halllcrmcnted lagcr I

qu"st ion Jbr Mister
llizard? nrite to hin

t'/o Breo tbur Utrt.
5053 Main Strcet. SuitP
A, Tlunchester Centcl

磨肌′ア

'ill;″

″
atiz@b!|olon. { Uou

submit you. q estion

include llou.Iu nane

Wizarl aiU selcd oleu
q uesti ons hr publicatiot L
LlnlortundtelL hc cqnt
raspord lo qucstbns

11:歴i酬調嗣昂1需II:

... it's the Brewers Resource
New 2001 Catalog

We t)e gt)t tbe ,,ost corq)lete catalog i tbe indusbJ,,
and n g.tr.tless of btEt|irtg cxp(rierrce, tber?'s soDrethirlg ln itlor
ellery/one. Best of all, it's fiee Jbr tbc asking (atrcl on\ine), so
call Bteu'ers Resoutcc, u)e'll be lra?14'to rt/lb Jou a cop-ll

1 -800- 8-BrewTek (827 -3983)
www.brewtek.com

20702 Line.rr Lane. Lakc Forest CA 92630
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The Replicator
Fat Tlre Ale and Black Bute Poner

hU Daunell Smith

I ha\c bccn scardring tbr a

cione re(,ipe ol Fat Tire ,\lc. brctled
bl lhP N$' B(lgirln tlrc$i'rg
Cunpanl in Ii)rt collir)s, 0'lorado

fim Ktn)cr
llillings. Montdna

es Llclgiunr lJrerving
Comprr)) g('l undcrwa! 

'n
199 | trnd has siD(a' cxpand_

Recif. fix"nange

r(:ls.'lhr hrc\rert is n,,w mn br'

l'clcr B{ruckacrt, tvh) ilorkcd as thc

brolvnrastcr lir r lhe litnous
Rrilenbdcl) Bf ouilclii ol llPlgiun1

lrom l9S7 Lo 1996. Inruckrcl shi$
a\lir! liom handirtS out rccipPs. but

|e hgrccd to otlPr a 1i\! olucs and

tipr 1br lr(rnebrcw(rs.
\\'hrD trtiDg l(, emulatc Ftrt liro

Anrber -\lc, B(trrckucrl a(hises ftar
!ou pa) parlicular rll{rnlion to lhe

malr bill and th( aginS pro(j(iss. \\o
l)ale a mah ( aracl()r [hrrl asks lbr
I loI oflighl{x)lorcd rtralls. hc

sa.rs. StH iall)! NIunir'h and Iighl
ctrrrrrel nalls (rrmpris0 llp to :lo

llcrccnt. For lhc signrLufe toastcd

biscuil flnvor ot this browr-anrher
bcof,.rdd lioxr 5 Lo 10 prir(lcnl ol

nralts widr rr nult! ch frrlrlr- |or
hops, lrc f(l omDr(nlrls shoolirg l)r

Itt lirc lmtoF llo
(5 0rll0[!, lnrrct nlti tlocitltt $!llll]

08 = 1.050 fE = l.0ll lEUr = tG

2/3 t0 3/a cup r:orn sugar l0 Primc
\F.ast I056 or Br(*Tek CL-10

Stcp by Stop
Stecp specialtY grrirrs in 3 gal'

loDs ofwatcr a1 154'Irfor 45

l|]itlules. ncmove grains und tdd
dried malt exlract. Bring 10 boil

and add 0.66 oz. Willamettc p{llgt
hops. Boil lbr 60 minutcs and add

lrish moss. Boil 10 tninrtes and

thcn add 0.50 oz. Ftrgglo hops

lloil another 20 rnirrules, add

tcmaining lruggles and rclr$vt.
lrom heat. Cool to ab0u1 70" I
and tra sler to lbrrnettling vesst)l

widr teast. lcrnrenl at 64" 10 6ii"

F unlil complote (7 to 10 datsl.

l6lBIls with a suhtlP latc addilion
of hr,rma or drt hops Dorr't usc
(lascadc or olhet olcrP(tr!ering
hops,' Bou( k3crl a(ltls.

 s for tcast, lt,ruckacrl sltggests

using a strrril l(r! in cstrrs and

i)ftcr lhvor (:omport{rrrls, Likc

,\nnx n:an palc rlc )eas1(\\ichsl
1056 ol Br,rt!'lek LL I0).
|crmonlali(ln shoukl IaLc placc tl
dn) lN' cnd of rhc lenpcralurc
|l|ngc. lhc bllcr shor d l(nrk rlear.
havc low orfhonadon and givc o[ I
maltl, fi1rity aromr lvith hiDls ol
bread crust. ll drould leavc a toast_

cd llavor (n) the palalo and a subllc
hop (rirfoncnt lirf bxlancc

lir)r norc informalion 
'rn 

\etr
litlgirlnr BfowiIrS Colnparr! aDd ils
wcll r.g,rr(ted bocr.s, g0 to

www.nelvbclgiunr.f om or cllll liJ88J

Nllu .1044 ,)r (9701 221{1s24

thcn fiansfer to a secondary vcs-

scl, or ra(:k into bottlcs or kcg
$,irh ftrn sugnr. {lr} lowcring lhe

amount ol priming sugtrr [0 mimi0
thc low carbonatiori let'el ofFal
Tirc.) l,ay rhc boer down lor at

le&sl a Ibw nxDlhs to mrllft,w and

meiure for best resulls.

All-graln option: 0mit oxl.ad and

mash 6lbs. Palc nlalt with spc-

cialty malt$ in 9 quarts ofsatd
to goL a singlc irrfLrlion mash lem-
peraturc of 154' Ir for 45 rinuics.
Sparge with hoi wahr of 170" F

or more to gct 5.5 gallons oI wort
Bring to boil and use abovo hoP-

pnrg and ti:r rentatioD s{:ltcdulc

cd produfLion to 170,{)00 bar

lngtedienls
5 lbs- Laltgllrndcr plaill

extranight DME
0.50!b. crystal |nalt

120'l.ovibond)
0.50Ib. orysral nrall

(40" Lovibi'Dd)
0.50lb. c|r'hpils malt
0.50lb. M nich malt
0.50lb. biscuit mall
0.50 lb. cho(:olate mall
3 A,{Us W;llamattc Pellet hops

{0.66 dz. at 4.5'l' alpha ocid)

1.33 AAtrs Fuggl0 pellot hops

{0.33 oz. at 4% alpha &cid}

2 ,{ Us Fuggle Pcllcl lrops
(0.50 oz. at 4"1' rlpha acidl

H -r \1,.1or,\ \l ri,h 2{r0l



I \r rltrr\s bce a hug.l:rn ,,1
lJlack Rurrc Iln1or-. produ,xrd b\'
l)rsftrurcs llrc\!ing nr It.rd, Of,:gon.
I rcfcnrl) lric{l to ha r tr ctore i)l it,
lrur rnd.d up wilh Drore ,,f I rr.anr
sro!r rhan rn A u.ican p(,rltsr l)o
iou hale a clone rciilrc or an\
I'clpiirl ril)rl,

h,lllrcrt:
oklt l:: vn, tircis

ssccl. roasr) nfoma $ith nlilrl h(,p
n(nes. il lcels luslr and flikUr
nornrir'g oD ihp l,rlrt0. I k rlsr(, is
nralry 1!irh a tr)astcd biscuit lla\rrf
ar(1 rn clcg{nr ll{'p bclallr-c

Itrp\rrn'l.st.r l jill P,lDgd\' r)mlf cd
qrno qui.k d(irails rtr qtnutd nraki,
!our donc rcrsiirn dnrn rt|sf to rh.
rral lhing. \\hpr pnrultiling lhis {inf
pDrlcr. ll.ngclll'ad\iscs Lo Lrse I)rtf
rrralt. aboul 6.5 p.rfcnl Ine(liun
cnslal Dralt and ri 1n!.ccnt fhr!1talc
ualt. "lt s in)porraDr lhrt rln, .r\strl
rrlr d0csn I \ffpo$.fr thr fbo.o

tartl, strls I'engel\. Tr\ |) ll,ril bolh
lighl fl'rd durk cho.{'htrj nrrlls, rh,,n
l)lnd thc t$o likc re\ (trr lr
l), s,'hLllcs. l or hr)ps. rdd (j.l,, a.
Cns' adp trnd lcllllang.f in thal
ordor lror \.art_ go $tl| I goort,
nr!l.ulating I-(,rd(,r rLlc \fasr srr.rin.
such as \\i.asl l:ll3 in. 102!.

lror nro inlbrmati{rr 0n
I)ps,hlrn's rrxl i1s brcrs. g| t0
$\!\ (hschurcsb fe $ er-l:.otr rrr
cidl {a+tl38j-s606

In,il 2i ninut+ls aDd rhcn add
'tcthang{rr hops. &)il lbr,l mtn-
utes and reruovc fronr hral. Cool
!r about 70" Ij a||d rranshr 1,)

lirnri,nli g !.ssel lvilh !.casr
Ijumonl a1 67' Ir unrit frrnptcro
lab,)ut 7 to t0 diLls). the Lrans-
ler 1,, tr sccondart \csscl. of
rack dir0rlh into botltes or kc8
r\r1lr corn s grr. Lcr il age n lery
$eeks and cnio) \1i1h a dolkrp Lt.

All-gtaln vo6ion: Onril cxtrarl and
mash rl.5 1bs. pale nralt !vi1h
spccialn rlrs in 12.5 qrra$ of
warer ro gct a singtc-jnli$irrr
Drash lcmporature 0f t52. I tbr
.15 minule$. Sparge ivilh hor
\atcr of 17t)'F o. mol, t0 gct
5.5 galons of \\{)rl. Bring lr) l)oil
and use Lhc abovc hopping and
lcrmon1ali,trr schcduh. I

Reade,aecipes
Old Monkey llrew
(5 gall0ns. crtra.t {i(h grain)
ou = 1.0,18 t,(; = 1.02,1

llllls = 24
'I his rp(:ipri is actualh,a

nislakc I )caDt 1o msko an
I'-isI slout L t boughl lighr
Dralt c\trir(t ilsrcad of dark
rralt c\trar:1. Tl). rosults \icro
ra!orable and this has ber:olne
n\ sc.ond-fa!,)rilc r.eiipr..

,iU ttartin
t.i t r I i s lc, Pe n ns lr lrcn i d

4 lbs. Nlunl,n$ light

2lbs. Uurr,I$ pltill lishr
dried InrLLt c{traft (DIitL)

l0 oz i,r!slnl malr
l(,()'l.oribondl

4 07 .orsk'd barl.!
2 07. bh, k Darcnl nratl
5.11 'lAtl Kcnl cokli|lgs pctirirs

( l r)2. of 5.119," alpha acid)
I lhsp. v dlla e\trar1

lir t)rima.) fernreDrcr)
I tbsp. v;rdlla ex(racl

{ar bolrling)
2/:r (up rom sugar
Irish .{lo lcast (\\:r{rasr 1084)

Slep ty Step
Add spociaht gr ains lo 5

galltrrs ol warer, hring m a
b.il. Rcnovc frirnr heat ard
add liquid and drv cxtra({s
and slr un.il {lissolved. tJring
brck to a hoil and add Kenr
(;i)ldiDgs. Boil lor 60 miruros.
Crnrl wort tr) 70' ro 75. Ir,
pil.h ycast. add vanilla.
Ifarslcr to (:arbo_v nfte. 6
drls. Fcrmert,rdditioDal 2
wccks. ldd vadilla, c.rrn
sugar and the|l bottle. Agc lbr

rnplc r:h'rr'la1c mall rnrkcs
lhis onc of In\ lillorirc
porlefs as wcll. l,r)u dcd irl

1983 r$ rho fillsl lrr($prh in Bfnd.
l)csfhrl,,s jrr('w qui.lh ond shit)prd
aboul 'r5.000 barrols ,,i ln,cr lasl
r, ar. includi ll.10.000 barrpls otrhe
pollef al,trrc .lsid| |l1)nr thc t!tr.I.r.
lIc linc t iD.ludos r.SUlars tik,l
sr,,ul, ESll. gold{ n at,,anrt a rt}nanr
ic \!inr.r $as,, al rallcd J|ll)rtak].

,\s \0rr klro\v. Bta|k uuuc hls a
rlrrk bro$Llrhr and a sligtui!

Ingredi€nls
9 oz. (Jxniolato mall
l0 oz..rlstal (60. l.o\ibond)
6.5 lbs. rUexard.r's pate

:l Ai\Us calora pr ct hor)r {0.33
01- at 12,/o alt,h acid)

4.5.\Al:s Cascadc p0llcr hops
{0.75 oz. al 6% alpha airid)

4.5 AAUS lbrtnaog.lr. pcltcl hops
{l o2.r14.51," a\)ha acid)

n\east Lordol\tc lt1 (13tS) or
Danstar l.ondr'r /!c laas!

Slep by Slep
Sl(iep speciall! grains iI| 3

gallons of tlarcr at 't52" F lbr 45
minutes. R(xror'o grai s and add
D\lE. ll.ing to boii lbr jlo ntin-
ures. .\dd calcna pcild h0ps.
Boil :10 minutcs and add
(lascade hots and lrish Voss.

\rr(h 2i[ !rFrl Y ] rtr\\

SlaGI Sulto porter
(5 [.110n., o(t!.ct rrtth rp.cirlty tr.ilr)

08 = 1.058 je 
= l,0t2 t8U3 = g0



Brown Ale and Mdrzen
Brew a bold American brown and a malty 0ktoberfeslMazen

by'lDss ancl Mark Szamntulski

arrh is a good n nlh i0
thirk lile o Cerman iLn(l

phn ahoad lirr lhc nD al
Oklobcrlcsl. \\e'll bre$ orrr \Jarzot
noil aDd lagar il for the stllnlllr'ri it
will bc sDrooth ond mouth-walo Dg'

l!, lnallt whcD thc cclcl,fation Iolls
ur{rurd nfxt ta[. Sirrl'You'I hh\P

ro $ait a \lhilc 1i, lastc thrLt hrf$.
rrc ll also $hip up c quii:l'fcrnurl-
ing,\mcrn:an brown al(, 10 cnjr)l in

,\p l. Ar(i ,v'.ou frD (:elcbralc St

Patrifks day with tt'c t'eam slout

lh.lL tou bre$od last rrn h

AMERICAI{ BROWN AtE
0G = 1.040 to 1.060 FG = 1.010lo
't.01? IBU = 25lo 60 SR =15t022

^meri(an 
broNn nle i5 a stll(

lhal is rnodelcd all f linglish br')\vn

nlcs, l)ul wi r n slr,'ngd- nr(tl nrl_

rcr, hr)I)picl. rrnd dricr llrv,'r citrtrs.""

AnrericaD h('ps. liko cas.adc trre

.omnollv scd wilh an occasn'nal

blcrxl ol Lnglish varictics. somc

brc\rA$ add bro\tlr srrgar mrPlc
slrup. bonc) or nx)lasscs. l'r'ril.
bcrr'ies and nul e\tracts .4n also ire

ad(lc{l to thcsP spccialtY al,'s

SfyI" ptenflar

()ur r'{ ipc is a judittuus blond
,,f m t a'rd hops, liith lhc acccnl ,,n
,\nrcrirdn hops. \\i) dr\-hopped rDr
rofsion. fhis bccr p{r[rs ilitll a

deep arnber col(,r, toppi]d tlith a

dcDse, light-bcjgo htld Ihc arorna
of Cascad'! and \lillarncttc l'('ps

'oingtcs 
$ith tlie malt. olTrring a

sligbllr biltcr, lo:rslcd Drah rrndd'
rollc.'lhc prlnt. is rlry. ryilh ll .lean
fharrcler. 1hc li'rish is lull ,,lmah
and 1x)l's !rith a long. dr') attcflat(c.

Commercial Beers to TrY
\lar) .\mcfi(ran n!( n,"brclv

rjics oficr I brolvn ale. Somc ol thc
hesr iDrlude, Hanrrter & \ails
llr(n\ n Alc (\\'rlr! osn.
Cor)neclicuo, l'elo's \\'i.ked .\lc
(B{'slon. }lassachuscllsl Ship}rr(l
uoosc Br($n (Porlland, N'ltrirrel and

Str)ulLynosc 0ld llror'!r' I)oli
(Prrlsmoulh. N(]\! Ilanrpshiro)

'IlI. aroma is rrild io slrr,ng and

citrus). lhc uslrrs aDd dark mall
rspcrrs ar,r trrild to nr(dorrtc. 

_lhe

rolor rangcs lionr (i^rk_tn)hcr to

dark-bri)wr Hr)p biltctr!'ss. aro r
an(l flavor donrinitc tl)e maltl rn tr-

ness. Somc toasty mill chara(:ler is
ovident and lhc bod) is mnliunr

Hops, Malt and Yeast
Amcri( 

^n 
hops shor d be rrscd

oflcn and grncr(nrsti (lasca(le-

cc .nriai. Chint!)k, Ul)erlr.
\\'illarnellc rLnd l\lr. tl(rrt can be

uscd wj r a smartcring of Elrglish
hops (I:rNL Kclll (l,,ldings trrd
|usglesl if dtsired l h{rsr alcs
shoLrld coulliir birtcring. fla\or,
afl)ml and, in soDe cascs, drI lrops.

Thc grisl shoukl contisl mainl!
of !!cll-modifi eil palt rnalL. cillrrn
II.S or British llvo-rtrv palc {iLh
.rys1al flrrd darkrr malts (rtrPlc_

mcnring thc grain trill. Apl)ropriatc
dr\ and liquid maits lir lhc c\lfir(1-
rnd-gronr brewcf rt' lrsc vo kl
includc Alcxan{lcr's prl(i liqrrid

Iull- NorthwPsLem drt gold ar)(l

Vrntons c\tfa_lighl {,r light D\lll
\ Dr\riad ol\easts can b. uscd

lbr this sqlc. lf)or aro airniDg ti)r a

clisp. clcaD, dry alo trru can us(r

Amcri.aD ,\la {W\e:Bt 1056}.

.\Dr(r'ican 
^lt 

ll ($\'casl 1272). or

Brilish,\lc (\lyeast 1098 or \lhil,
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^. f^ 1tt| l: CaQnAar
Labs WLP005)0r London r\lc
l${rast 1028). lrr)r a mallief profile,

Jou i an uso lrish -\le ftlvcasL I03.lr_
\\:hilbrca(l ..\lc (\\icnsi 10991.
tinglish ]\le o\'hite Labs \\'t.p002) ,)r
Londorr ruo 11l (\\ye;rsr t31E).

Servin0 Sugqestions
Serrc at 50" r ir a dimpled pub

rirug tlith sotl-shcll fiabs in a

bfotm ale-butrer saucc. with rbict
cuL srlcct poroto fiies, chopped
saLad aDd lvarnr bccr bn)ad.

ldes of March Brown Ale
(5 gallons. edract wilh gmins)

0G = 1.057lo r.058
FG - 1.014lo 1.0'15 IBU -34

Ingredienls
t007.LS c{sttrlmalr

160' l,rvibondl
:15 0z lJritislr chofrtalc mall
.l lhs..Alcrard,rf's palf nrall

3.25lbs. \r0ntuns e\rfalighr D\lu

2 oz. mallcdoxtrin
9,\AUs (;hinook 10.75 oz. al

I 29" alpha 
^cid) 

(birtcl.ingl
2 5 .&\t.s (lrccadf i0.50 02. a1 5".1,

alphr a.i(ll lfla\(rJ
2.i,\AUs \\illandto (0.50 oz at 5"i,

alphn acidl(ihlorj

2.5 AAUS (las, ridc (0.50 uz. at 5'r,
alpha acid) (aroma)

2 ; .\'\Lls \\'illamrl1| (0.rr) ,,2 at a',,
alph.r aci(lJ loroI|ra I

2.i,\AUs (:asch(iri (0:(l r)r. a! Jl"
alpha r.id) ldr! hopl

2 5 {{Us Willamctro lO.;0 07 at 5,f"
alph nrjd) klt hopJ

Lordon liSts (\\I,.rst L9(,ftl or
EnglirL\lc {\\ hil,, J-r$s
ttt.P002)

l-rlr (ul) N{unt(trrs orh.a.li!ln D}tti

Slep by Stsp
llfirg r/2 g l ,rl \1attsr lr) l:i;' t,,

add crusherl grah an(lhold firr 30
mrn. at 150' f. Srrain (h,, grain jnto
tho hrc\1pot ar(lsparge $ ilh one

g l of 168'r *ar|r .\dd ftc ralt
e\tffl':rl s\r"p. dn nralt. nrallo,de\-
irin ard billefi g hol,s. Bring rhc
lr'lil vol'rtrrc in Lhe brolvl)ot to 2.;
gal. B0ii ibr +5 min Add fte lla\,or
I'ops rn(lhish nr)ss ll,,il lbr Il
I'nt.. Ihen add th( aroma lops. ln'il
ibr 2 ttl ltemo\c frrn lhc \lole

(i!)l lvorl 11rr l5 nrinut.s. Stfair
irrLo the l'finlnn ft rmonLer aDd rdd
$alor to rttirirr 5-'/s gal A.ld lc{\l
\hcn $ort has coolpd lo bel0w li0'
F. 0rilgenatc-a, ralc 11pll. FcrnreDr
at 63' I fr)r 7 da}s tlxin ri, k inlo
sccordIlT lgl{ss carbi,\,) and arld
(lr\ hop!. lrcrnrert Lrntil ldfg.r gftr-
jlt I'us Dcen f( ached and becf has
clearr(l{3 \rpfks). Pfirnf and brrLrlc
(larbonal| at 70'to 7?'lj lirr 2 to:3
uceks. st'rrr at ccihr tcnDef nlurc.

Prrtial-mash option: Ari(lit\' ttn rr.rsh
\rater 10 l)cl^\ 7.2 pIl. \tash 2 25
lbs. t.S. r\\'o-ro$ p l0 tLlt 

'rnd 
ttre

sp,,crolr! gfai s jn I grl. \vard trr
l5l)' f lbr. 9{) rniu. Sparge \\'idr t.il
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gal of waler at 5.7 pll srd 168' Ir
'lhon lollolv thc cxiract recipe. omit-
Lirg 1.75 lbs. of lluDlons crtra light
l)!rI from thc boil.

All- grain oDlion: Acidily thc mash
\! ler lo bekrs'7.2 pH. Mash 10.5
lbs. U.S. two-row pale mall and lhc
spccialty grains in 3.75 gal. ofwatcr
hL 1s3'Ir for 90 rin. Spaqic sith
4.75 gal. ofrvater at 5.7 pll and
168' l. lhc lotal boil limc is 90 min.
.\dd 7.L\U ofbitlcring hops lbt thc
Iasl 60 min. ofllre h,il. Add the fla-
vor hops. ldsh moss, aroma hops
r rd dry hops as irrdicatod.

H.lplul Hints: lfyorrr lvarer is sofl
(bclorv 50 ppm hardncss). add r/:'

tsp. glpsunr ar)d r/2 lsp. non-iodizcd
labl{, sall t0 adjusl )ou. lvaler lor
thc st]lc- lf toul rvatcr is hard
($cater thar 200 ppur hardnessl
dilule il 50/50 with {lislilled water.
'lhis is rcadv to drink as soon as it's
rafbonall)d. I1 wjll poak bcxfccn I
a d 4 murlhs and will lasl f0r up li)
li months at cellar lcmperatures.

OKTOBERFEST MABZEl{
0G = 1.050101.064 FG =1.012 to

1.016 lBUs = 20 to 30 sRM = 7 io 14

Okloberft sts &rc irtenselr_

appealing. 'l he) are bost described
as liquid brcad. $ith thc rich, vel-
v{}tl lasre .otrrn)g iio|ll lhc long
IagcriDg perir,(l a( cold letrrpera-
turos. l,vpically thoy arc bros'cd in
thc cffly spring, ot thc ond oflhc
brewirg scason, an{l sl0r{id in {xnd

collars (or ca\'cs) d ring ihc sl]mmcr
utltil th. Oktobc irst (rtcbraliol.
'IhF Oktoberlesl lpsrnd lhis lear
r''ll lake pla(e in Nlunich frdm
Scplombcr 22nd to Octobor 7th.

This MitrzoD fi)cipri is a classn:
(;o.rn{D-sLyle okli)l)erlesL. lhe Iirst
sip cnters lull ol slightly nutl) malt,
silh nuaDccs o{ licsl )-bakcd
br{:ad. Tbe finish is full of d{licious
trrdll widr t rnnrh swrrlness.

Commercial Beels to Try
Mrny rxnnnrifr:ial l|xampkis of

Lhis slrle are atailal)lc, begirtning ir)

€arly scprcmber until laie

h t tp : / / uw u. Grap e andcr an6ry. c orn

"You,r Hometown
Brewshop on the Weh'

Ⅵjt our online store and catalog or call us

at l‐800-695‐9870fora
free calalog and ordcring. You'll be $ad ya did!

CIRCLE 15 0N READER SERVICE CARD

afur six months of age. At ALEXANDERS our
Liquid Malt Extacts ere produced and brewed

before others are even offthc boat!

Pαル 励
“

′ Amber

助 清 腕
“

励
4 1b cans,S gal pa11、 16&55 gal dmms

Spθεial Dlθ ndo Avallaレ Iθ

ALEXANDER:S Mo‖ Extrocl
Mode in theク

`4⊂翡[ぷ勲爛L脚疑鰊
CIRCL[7 0N READER SERVICE CARD
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stvl;4 Ctend"r
Novonbor. Paulanor Oktobcdest.
$ iirzburycr Oktobetfest, Ilacker-
l's(ho.r O}toberfest and Spatcn Lr-
Miirzcn arc grcat examplcs.

Thc aronra should bt} a powcrful
German Vienna or Munich mdl
nosc. with a lightl"rt toasled rndlt
romr possiblc. Thcre should be Do

fruiliness. dia{:etyl or hop aroma-
'Ihe color is dark gold 10 rcddish
Amber. The malt flavor ran hale a
toasted aspcct. The hop bittcrncss is
modcratc and hop flavor is los 10

Douo. This rnediun-bodied beer has
meditrrn (:arbonation and the linish
is noi ovorly swoot.

Hops, Malt and Yeast
Thc hops should alt bc

ContiDcnlal, especially noble vrri-
eLics. (;erman Ilallerlau
llorsbruckca Czcch Saaz and
Tclllrangcr are rhe classic dn)in)s.
The grah bill is ronposed of
German Vienna, German llunich
and Cennan pilsDer malls wilh

small ann'u ts ol cryslal ralts. All
the malt should be tho l-Dosl rwo
row barlcy. lvc rccoornrend
Vu ntr l.rgef O{ye&sr 230u1 and
Itohemian l.ager (Wycast 212.1).

lfyou coD t obtair lagor |eurpcr-
tr(u' {rs (47'lo 52'F), Crlifor'ria
l.agcr (\lyeast 21121 can bc usod.
Icrmcnt thc bcer at 60' to 62' F I1

dlii yixrsls trrr used, ler )c 1lhel
a1 l('wer-1han-normal tcmporaturos
(60'to 65'F). Wb suggasr Europoan
Al(! (\$(r$l 13381 rnd Llrd,r'r llSR

Nlosi basemcnts ha\ro cool spols
for o carboy. A coDrol)t ll n dosc t('
{D 0uLsidc (xn cDt wall is bcst. 1r

you havc ouisiclc ljllco doors. usc
thal orca li'r' logoring.

Serving Suggestions
Scrvc in a Ccrrnan onc-litcr'

rug tr148'F wiLh assinled grilled
w rsts. Arlromt)any with thick slices
of Gcrman black brcrd. $ain.r mus
tard. krrut. srutiixl cabl)age and

onior$, dill picktes and horceradish
for a woDderlirl Ok.oborhsl lbost.

Classic 0klobede$ Marzen
(5 gallons, enract with lrains)
0G = 1.060101.061 FG =1.016101.017
lElls = 22

Ingredienls
11 02. ltelgian cara-\4uni(h rnall
10 oz. ccrman Nlunich nalt
10 oz. Gcrmnn VieDnr nrall
4 oz. Belgian afl)ma1ir' Ilall
:].5 lbs. llierkcllcr lighi mali

3.5lbs. Munl(nrs extra-light DMF
6 oz. nalto doxtdn
4.9 A,\Us Noflhern B|tiwor (0.50 oz.

nt 9.8% alpha a.idl (bitlering)
'l.0 dAUs (ierman llallertau

tlcrsbrucker 10.25 oz. at 4%
alpha acid) (titlcring)

1 tsp. hish moss
Munich Lagcr {$'ycasl 23081 or

Oktobe est Lager Ovhitc Labs
IYLP820)

CIRCtE 2 0N READER SERVICE CARD
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A Brewrnaster
W響
出寵電:鰤譜

ed

Be a Survivor...
Conta`t the Ameri(an

Brewe「ζ Gui!d today

' \\'about our dlploma programs.

ず畿i器I濡」忠認. ; ;: I qualification while studying at

. r youa own home,
Wo*ing brewers can rtay at

theh brcwery while working toward
gaining that all inportant education.

Our next (oulJe beginJ
Juり ,.20011

ISOO) 63&t331 ' email:'
903 Ross Orlve・ Woodland.
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'l-r/, 0up \'luntons cxrra-lighr l)MIi
lirr pfirri|lg

Slep by Slop
Brir)g one gal. ofwatcr to 155'

Ir, atlti l0 {r1. (le'.|nrD vunnrh malt,
10 oz. cormaD Vienna mflll and 4
oz. Bolgiau aronratic nalt and hold
ftrr 30 rrir. at I50" li. ln nDolher
pot. bring r/:r 8$1. \\'aler t(' lJ5" I'.

add ll oz. Bclgian cara-\lunich
mall an{l h('l(l lir' ;'}0 rnin- rL I50'F-.

Strain into thc brc\lpot and
spa)gc wirh ono gal. of 168'I
wat.r A(kl lhr dn uralt, lnall srrup,
malt(tsdextrin and hitt,'ring h,)ps.

llring thc total volumc in thc brciv'
p(n to:1.5 g,rl.

lloil lor 45 r in. A(l(l lhe lfish
N)ss. lloil lbr 15 min.. rhcn removc
h0 thr| stovc. Cool rvort lbr l5
trrirrules. Slnin inlo lhc Ir.inrrr!
fcrmenior And l|dd water 1r' oblain
5-rl3 gal. Add lcast rvhcn Nort has
(rnrled L0 brl0w 80' F. Ox\genale-

Irr.rrnrrl al 17" lo 52" F li)f 7

days. llack to sccoDdnry. |cnncnt a1

47' lo 52'li litr 4 w(x)ks. Bring thc
Iermenter t(' 0{,'io 62' lr unlil lar
get grcvil) hirs bccn rci(hLrd and
thc b(r:r hrls rl,iarod (approrinatch
2 weeksl. !)rirne aDrl br'1tle.

Carbonatc a1 70" t0 72' lr lbr 2 to 3

\!mks. strnl'ar ci lhr lrlupcraturc.

Parlial-mesh oplion: .\cidil! rhc mash
$rter ro bfld! 7.2 pll. llash I lb.
Gsroran lwo-u! pilsnPf nrall and
spccialty grains in 1 gal. i|arcr aL

150'F lbr 90 mnr. Spargc r,lirh 1.5
gal. waler ar 5.7 ptl rtld 168'F.
|ollorv ih€ oxracl rpcipp. rrnitling
1.75 lbs. of Murtons cxtralight
D\{lj ilrm lhc l,r)il.

All.glain oplion: Acidily thc mash
lvalrr to bilo$ 7.2 pll. Mosh 4lbs.
(;crnrar VieDn:r mall, :1.75 lbs.

Gcnnan llunich nralt. :t.75 lbs.
(lcnraD twitsr'r^! pilsnrr llrslt, S oz-
llelgian.ara-Nluni.h trrall and 4 ('/.

BolgiaD aronaiic ilt in 4 gol. of
w.rter a1 154'I li,f 90 nilr St)lfge
with 5 gal. ofwalof at 5 7 pll and
168' F. Th{r rolal boil tiDto is 105
min. Add 5.3 AAu r)l lrillerillg lx)ps
lbr thc lasi 90 min. ofthe boil. Add
lh. Irish noss as iDdicatcd $ovc.

HelplulHint$: 11]our wator is soft
[bekrlv 50 ppd add rA rsp. g]psum.
l/s lsp. non-n'di7e{l lable srll rd 1/r

tsp- chalk to adjusl Iour Naler ft)r
tlx) strlc. Ilit is hard lgfcaier lhon
200 pp|rl hardnessl rlilfiLc iL 50/50
lvith disdlled rvater 'lhis bccr tan
bc lagered bctwccn I and 2 months.
licgin lagering al45" F dnd sli,r{ly
dccrcase the temperarur0 to :14' lr
ovlrr a pcriod of 2 wccks. It iriU
pcak between 3 And 7 nr)nllrs sler
it s carboDated rnd lvill l:rsl al (pllar
tcmpcrnturcs lbr 9 nonrhs. !

'lbss an.J t\lark Szam.lhlski tP
thc authors oJ Bccr Capwrcd'
( allose Ptess.2oOO).

慶:lifililil患:I:=t
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Use this common enzl'rne tablet to fieht flatulence!
Oh ... and to brew vour own batch of low-carb lieht beer.

t.tr! lo rwilkN o. r lr\ r,n)1.r.

beano
Food €nryE Oclary Swple@nl

艤違Hd"辮
総:  1嶽麟

トロ,HJ轟

LIKE QUIRKY FACTS AND
the paths thatlink such Lcts,

and l m a big lan 01tho lcleli‐

-..1- sioD show "Connfirions," It
always amazes me how th€ hosl is

able to Linl so many disjointcd facts
into a continuols stolv. I somelimes
ptay weird mind gamcs with mysetf
to dctermine ifl havc lhc knack for
making interesting links between
Hesmingly unrelated factoids. ln this
artlcle, I present the conncction
bclweco t]le garden-vdfieay forr ond
a boitle of light b€er - in thi$ case,

homebrowod light beex

The Odgin of a Fart
Farts, more appropriotcly called

lletulcnce, resl t lIom consuming
llalulents. one ofthe more a|nusing
l€crurcs in my undergaduab Food

Chenlstry class at Virgrnio Tcch
wrrs on th€ topic ofllalulent-
containing foods. The b€st-known

sour(es of flalulents ara lbods Like

beans, broccoli, cabbagc, brusscls
sprouts and r:ercal graiN thal are
rich iD undigestabl€ ca*ohydratcs.
These undigestablc carbohr'_drates
make thcir rvly inlo the intesline.
where b{(rteria break them dow'n
into fermentable sugars. These sug-
ars then fcrnrcnl rnd produce
rarbon dnlxide, ju$t lile a cafboy
full ol fcrmcnrlng bcer The result of
rhis intestinol lcrnrcnlalion is the
dreaded tart.

l'or thosc pcoplc who experi
eDce physictrl dis{:rxntort and social
embarrassmenl rcsulring from fla1-

ulence, modern scienco has come
up with sevcral rcmcdios. somc
people lack the enzyme lathse and
experienco oxc€ssivc gas from con-
suming dairy products. These lblks
can now purrhase Inilk lreaied with
lactase and can even buy lactase
tablets. lile Laclaid(D. tiat allow rhe

consumption of othe. dairy producL'r
wiihout ha!'lng to worry about any
side effects.

Another enzyme pill. Beano@,
contains the enryme alpha-glucosi'
dase, also kDowD os omyloglucosi-
dase (AMG), whith is consuned
before ealing foods thal conrain
undgcstablc carbohydrates. like
beans. dMC is on enzyme that
breaks the elpha 1 to 6 bonds found
in certai! undigcstable carbohy
dratcs, like rdffnose (found in
beans, for cxample). AvG also
breaks alpha 1 to 4 bonds. When
AMG is consumcd olong with cer
tain fix)ds il breAks the alpha 1-6
bond before ihcse carbohydrates

can make their way into thc intcs"
tin(:. Pfclly Difty slum

The llislon of
Amerlcan llight Rcer

'lhe domestic beer market was
llat ln thc 1960s and 1970s.
Dor rlilir: brervers wanied to expand
thei. n'arkct by appealing to
women, who at the timc rcprcscnt-
ed a vcry small porlim ol lho bccr-
drinling denlographii:. Mill€r
Bre$ing Company inlroduced Mlllcr
Lilc in 1975 tu hopcs ofapprxtling
lo wo en. Lnlike othcr beers at lhe
time. Miller Ijte containcd lcss than
100 calories per sening.

So how did Miller do it? They
were able to reduce the caloric con-
tcnt oftheir Lite by reduciDg ihc
omounl o[ carbohydrates in lhc fin-
ished bee. Carbohydrates are pr€-
scnt in beer because ofbranchcs
found in the starch amylopectin -
th€se branches arc found at a
chemical link betiv'eerl two glucosc

urdls itr dre amllopeclin, oallcd an
alpha 1 ro 6 bond. Most ol lhe
chemical linl(s betll'een glucosc
unils iD amylopectin a.e (:allcd

rlpha 1 l0 4 bonds and all of ihe
bonds in amylose, ihe othcr form of
starch lbund in barhy ard maltcd
brrley, are alpha 1 1o 4 bonds.

Maltcd barley contains thc
cnzlmes alpha- Bnd beia-amylasc
lllld bolh ol rhese enzymes bresk
alpha 1 to 4 bonds of amylopedin.
but not alpha 1 to 6 bonds- Ihe key
to Miller Liie is the enzymc amy-
L'ghr(x,sidAs€, allowing alnrosl 8ll of
lhe slarch to be converted to fer-
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mcnlable sugars and for lho resr t'
ing bccr 1o have a much lower con-
tcllt of these caloricnxnrtajning
(:unpounds. \4iller l.ite opened the
bccr market rridc open, and every
donrpstn: brewer had their otln lighl
beer in tho following ycars.

Not .very brewcr us0s AMG to
produr:e lisht beer, whn:h legally
musl conrain r/3 fewcr calones thaD
its regrlar counterpart. Calories in
a 12-ounce beer scryirg crD be

redur:ed by adding water. starliDg
off with a lower odginal $avity
1{ort. adding highly lcrDrcntabl{}
adjuDr:l srups or bo')stirg the rion-
rent of fermenlable sugars by using
a long mash rest at tenrperatufes
rrou d 140" F.

The Link Between
Irarls and l,ighl, Beer

A fcw ycars ago I was standhg
in line at the local groccry storc and
sew o boltle ofBeano@ hanging
rronr the impulse-buy rack at the
(iash rpgister Recalling thc lecture
on iarts liom my Food Chcn stry
closs, I becane intercsted in ho(
this stullworked. .^s I rcad the
ingrcdicrt label a light bulb flashed
itr nry headl Beano@ isn ljust for
flrnrcnce - it's also thc kcy to
brcwing light beef ol horne! Slip a
(r)upl$ Bcano@ tabl$ts in l.he fer-
nrenter and the unfefmentablo car-
bohydraros will bc convcrtcd to l-er-
rnentablc sugars aDd. loilir, light
beer. Thc tablels ci,uld &lso b€

added during mashing, but it is cas-
icr aDd more effe{itive lr) Add them
to lhe fcfmenter The samo sofi of
lhing happcns in sakc productioD,
during wNch ,4spergtlrrs 0.yzae
(mold used {o convert starch t0
sngar, secreles am-vrasc cnzymes,
includiDg iMC. as thc yorlst fer-
mcnts lhe sugars pr'xlu':cd by
slar{t degradation. AMG in lJeano@

is dcrivcd from,4s/crgrl.ts nige', a
funguri used to produ(? a lvide
rrfly oferz]_nes and acids. such as
(:ilrif a.id.

so ibr any homcbrcwcl out
thcrc who is on a h)wrrArbohydrate
diot ('r has friends or family
req esring a light bccr. Beano@ is
thc ingrcdierl you hnve been
scarchnrs forl

SlNlPLl Sl,ll' a couplc

ot Bcano tilblcls iDto:0uf

li'rnl('lllcr. I h(' unlcf nrcnlablc

carllohlrlfll('s \! ill be

con\ crtcd lo ,frnr('ntahla

sugars. atrd \oilil l,ight bccfl

llciillo' is th( irgrcdiclt

\0u \c bccr scirfching lof!

Beano@ Braii
(fivc gallons, flfl-graid
OC = 1.042 IC = 1,004 lEUs = 12

IngrBdiGnts
5 pounds pa.le mallcd barley
1.25 pounds flaked rice
2.6,^ U Mounl Hood hops

(2/3 ounc€ of 4% rlpha acid)
2 AALI Mounl Hood hops

(r/2 ounce of4% alpha acid)
3 Bcaro@ tablers

(150 enzyme units per tabletl
1 quart starter of tunodcan lagcr

yoast (\ Ihire Lrbs w1-P840 or
wyeast 2035)

2/3 cup of inv€ sugar lbr prirdng

Slep by ste0
Virsh in maltcd barlc! attd

flakcd ce with 2.25 grllons of 152'
F water. Resulting mesh iempera-
iure should be 140" F. Rcst at 140"
F tbr 30 minutes and increase tem-
peroturc to 150' f. llcst at 150' F

for 30 minutes and incrcasc mash
temperature ro 158' F Resr at 158"
F lbr 45 min les and lhen increase
temperature to 168' l for mash ofi:
'llansfer mash 1t) loul€f tun and
allow mash to resl'15 minutes
bef0re beginning vorlaul.
llecirculate wort unlil (lear and
transler to brcs kcllle. Begin sparg-
irg with 168' I whoD grain bed has
spDroximalely one inch of wort
above it. Collect a total 01 6 gallons

Brnrg wort to a boit and add 2.6
AAL of Mount Hood hops. Boil for
55 minutes and dd 2 AAIJ ofMounl

Hood hops. Boil 5 nn)ro minules and
st('p l,oil. (lhill wort to 52' F tifpos-
si}lc), acrate wcll. add yeast startcr'
and Beano@ tablels.

lierment at 52'l: until feImen-
htion ends, aboul l0 to 14 days.

Vcrify final gravity has been
echioved \r'ith a hydrometer and
rack beer to a secolrdar:,' ferrncnlrir,
Plrcc secondaT in a 38" F refrigcr-
ah'r and hold ft)r one wc€k and
thcn cool refrigerator ao 32" F {if
por,sibl€). i.et beer siL st 32'I f('r
ar addiLional 2 weoks bolbrc bot-
tling. tlansfer bccr io bot hg buck-
ot, add z/3 (up or priming sugar
(rtissr'lved in b0iling wator and
cooled before addird, boltle ard
condi(ion at roo r tpmperarure lor 2
weeks. Allernativsly, lransfer to a
keg, carbonatc and cnjo).

Exrract Op(ion: Substitrte 4.5
pounds ofpale malt cxtract lbr thrl

allcd barlcJ snd 1.25 pounds ri(e
strup for the flalcd rice. Proceed as
above tfom boil. I

Ashton Leais is thc tcfinical editor
oI Breu Your Ou'n. Ite enjoljs his
Reano" Eraii dth u piping-hot bou,l
0fliIe-bea , four-dr??se diIi.
topped with sour crcam.

Alt using o Iet! ueano taht.tsin the
I.dncnld. lJou.oi breu a lisht becr
jrst tikethe big bolrs or enbark on

lout oun tssioi tto lou-.nrb diet.
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Celebrate St. Patrick's
techniques and recipes

Day with a superlative stout! Tips,
for brewing this creamy, classic beer.

ns easlt tr hrild thp pe*.| rntt tt sLttlL et hanx. t|ith a Nllplnnr.tl tc.i|c. uorr
stott uill h? .[c(p tubu in color Jtll bo.li.d. nntulJ dnd rodsta. tuth o teonq lLcud.

drinkirg o thc bccr And not thc
dri kirtg ol anv old bcer. bul a
pcrfcft pint ('f sr('(l1- \lhellrer
your choicc is Guimcss. a draughl
fro'n th. kn:. brc$?ub or a pint ol
vour own hortlebrcw.

l!'hat is slout? Stouis are alos,
black in cr)l('r'rnd opaqur. Thcr-
typically ha\e n hurnr, ()fee navr)l
thal comcs lion thc usc ofroastod

t's StiDl P trick s l)ir\.
a day ivhcn e\rryone is l sh.
A da) for thc wearnrg o'rhc
gteen and, olrxrurse, lhc

oral1, r spftidll\ grair. Srouts arc
trx,d.ratrl\ hotlpcd l,) .omplern, l
thc bccr's rich, malt] chararter.
allhougL nrufh 0l lho bittcmcss
comes lfom thr sl)flijaltt malt.
Thcrc arc th)cc main st]lcs ofstonl:
drr', s$cc1 urd Impcrial fbr rrorc on
lillerent sk,tt stglcs ond hou k)
breu'them. sk pagc 271.

\\horhcr tou arc a bcginning.
irt{ rrredialo or rdvan.ed hornr-
brcwcr yor can (rearc 

'i 
supcrlari!rl

sloul al holrc. Hcrc arc 17 slcps to
thc perli'rl pinl 0n Va|tlr l7lh.

l. Research Proiect
Donl lcl an\onc con\incc rolr

this is allab(rr ftrn. Irtrr ha'{r 10

work hard al linding { stoul }-0u
warL lr) duplirio!(i. Your missioni
liind anrl rlrinl rll (he sLout you c n.
Cood cxamplcs arc G!inness.
Uurphr's or Bcrnish (drt stoutl.
)lack.son s {s\!rr!l slout), Young s

loalmeal sloull and Sanr el Smilh
loatmcal and lmpcrial slouis). A
nLlnbef ol Anrefnxlr trrn:robrcw
eries. including Sicrra Netada. als(l

2. Hit the Books
lmmcrso Ioursclf in an!'rhi.g

rnd eYcrt ring sroul. A1l good
h0mcbre$ hn'ks devolc rt least
somc spaco io v&r'o!s st('ul stylcs.
lirn- serir)us stout oDthusiasts,
''Stout' by Mithael .1. l.er,ris
lBrcitcr's Publicadons) is espe{:ially
(onrprchcnsi\c.,\lso cxccllcnt are
"\lichael .Ia.kson s Brtr
Compantun {llrurning |1 css) and
''Thc \clv Conplclc .Jol ofllomc
llrewing' b) Chrflio PrpaziaD
{Avon llooksl. Ii)r hasir inlirrmatirn'

3. Step into my lab
Sri\'c lbr aurhenlicit! irr r.'our

lccipc tbnnulation. Dcsign a beer
lhrl rinrbodiris all thc charactcristics
ola Sood slrrl - r lull-lxdicd,
tnalty, roasty bocr wilh a l(ngiasl-
irg, cr(iarnr- hcad. Scck oul thc
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licshest, nn,sl oulhentic English
grflins (induding Muntons or Pauls
pele, roastcd. black and crystrl
malts). mall exlrocls (Edm€.

Muntons or.lohn Bull), Inglish hops
(su{:h a-s coldings, }-ugglcs and
Northem Brewcr) and yerst (lrish
or English alc).

Are you trylng b crcatc a
Guinness cl u)? You'll want l(' use
slightly more ro&sLed malts and
Coldings hops. A favoritc local
brew? Ask your local brcwcr whal
hc uses in his stout and ask ft,r

First choosc your style. rhrj
plan your rccipo accordingly.
Typical original gravities are: dry
!it0ut. 1.035 to 1.05Oi swect &Dd

oatmeal srouls, 1.03510 1.066: and
impodal stout, 1.075 to 1.095.

'llrpicall$ spocialiy malts nrake
up only a small percentago ofr
stout recipc. There's a re&son for
that Ov€ru!,e ofthese grahs can
lead to fermcntation probl(r s and
an unplcasrnl $lringency in the
linished pr0du{:t.

4. Dont believe
everything you hear

Many peoplc arc surpriscd to
l€arn that stouts, wilh the exccpli{rn
ol Imperial sloLrls. are generally
Inver in alcohol than othu alcs.
'lhe alcohol by volum'i Ibr s lypir:al
dry stoul can be as low as 3 per-
r:ent. All]x,ugh st0uts contain a
number of spccialty malts, th(jso
"cxta- grains do little ro boost lhe
alcohol conrert. rls they do not con
rributc fermcntablc sugaxs. The hw
carbonation and dry characler of a
Guinncss, for exrmple. makes lt
very drinkablc session becr.

Aiso, stout is no more dim{:ull to
brcw tian rny olher ale. In fact,
darker beers rre morc forgiviDg in
terms ofhiding flaws than lightcr
bccrs. Hazlr0ss, ft)r example, is
clearly not r problen in a stout.
AIso, lhe strong flavors ofthcsc
darker beers tcnd to mask somc ofl-

5. Hold Your Water
lvhen stout brcweries firsl

sprang up nr Dublin. they madc

good uso ofthe local watcr, whklr
wa^s rich in calrium and magnesium
bi{:arbonatc. lhis hard watea likc
thc watcr in Muni{:h and Dortmund,
is idorl lor brewing darker bec.s.
Hard water also improvas hop
uliliTation.

Although extrarl brcwers
shoukln l lret too much about thc
watcr they use, its flrsy to mimic
thc dcsirod water (xrrtposilion by
adding d small amount of glpsum to
lhe brewing watcr  bout 2 to 3 tca-
spoons shor d be sumcienl for a 5-
goll("' batch.

6, Hop to it
Your hopping s(tredule should

be in syn( with tnc stylc you've
dectdcd to brew. DoI't be (empted

to ovcr-hop your stour. Sr.outs, \'!-ith
the exrieplion of Impcrial, are ttTi-
cally low in bitterncss. The IBU
range for dry stoulr is 30 to 50; 2{)
10 40 for sweet stouti and 50 to 90
for lmpo al. stouts are nol usually
dry-hopped. Besl bets: Classic
EDglish varieties su(:h as liuggles,
Coldirgs and Nortncrn Brewex

7. Go with the Grain
lixt.ad brewcrs should select a

good |jnglish malt cxtra(:l such lls
John Bu[ or Muntuls. l)ry or liquid
malt may be used. Lsc a dark malt,
or a cornlination ol dffk and amber
ifyou aro also using spe{iialty
grrins. Beginncrs should seriously
mnsider using a combiDalion ol
spcclalty glai]]-s to crhance flavor
and body. One re(ipe suggestion:
0.5 Ib. roasted malt. 0.5 lb. crystal
mah.0.5 lb. flaked orls or barley,
0.25 lb. ohocolate malt and 0.25 lb.
bl.(k malt for a lotal of two pounds.

Attention extroct brcwers: It s
always advisable to stir your brew-
po( as it (iomes up to a boil to avoid
Lhe extract sticking t0 thc bottom
and buming (espe{:ially ifyou hsve
an incxpcnsive por). Stirring th€
wort is cven moro importa.Dt with
the darkcr extracls brx:Ause they
havc a tcndcncy to stiril more.

All-grain brewers will use palc
m&h fl"s their basc. along wilh lh{)
re{ommcnded spccialt} grains or a
variatio[. Don't bc lefitptcd ro over"

do ihe dark malls. lhough.'lhc
result will bc a harch, &(lrinSent-
tasting brew.

8. Last but not yeast
Choose rn appropriale ale yeast.

Irish ale yoast is a common clroice
for drt' stou6. although English ale
is also widelt used. llolh imparl a
crisp dryness, wit}l somc mild |ruiti-
ness. A liquid ycast is prr)lcrred:
howevca dry ale yeast will do.

9. Mashing tips
Whctlcf brewing ar lrll-gfain or

partial-ma$h batch, satcr tompera
ture should bc in the 150'to 154'F
range. Stoul$ arc generally nade
from singlc-infusion mashcs. lhis is
a good workable tempcratur0.

10. Pot Boiler
,ds wilh any rccipc. worl shol d

be kcpt at a contollod, vigorous
boil lor al lc&st an hour 'lhis is
important for several roosoDs
including hop isomeriatnn (or u1i-
tization) and (0lor developmcnt,
very imporrart lbr a dark bccr.

Add bltcring hops ar rllt boil or
soon aftcr; lrroma hops should be
added at {he end of thc boil. or a
few minutcs bclbre the cnd.
Consider tho us.: ofl sh rxtss in the
boil to inrp.olc f0am stabtlity.

ll, Fermentation Facts
Ierment.ilion tempcraturc

should be around 68' F, slighlly
higher ifdcsbcd lbr more prevalent
huiry .:st'jrs. ns|ers are typica. y
low 10 medium in dry swcot and
oatmeal stouts, slronger in L pcrial
stouts. Formenlation should proceed
on ahe same schodulc as any other
ale, with final gravilnis bclwee
1.007 to l.0l I lbr a dry litout, 1.010
to 1.022 li)r a swcct stout, and
1.018 to 1.030 lbr an Imperial stoul.

12. To Keg or Not to Keg
lhe ability ro keg your own

stout offcrs you a way t0 truly
shine. Rolirc your carbon dioide
and instead hrve youl canister ijlled
with beer gas, a mix that'.s 60 per-
cent niuogcn and 40 per{:enr (1O2.

Using nitrogen ro di$pensc your
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A TR10 0F STOUTS:
DRY SWEET AND OATTVIEAL

Dry Stout
(5 gallons, ert.act with g.ains)
OC = 1.040 to L043
FC = l.0l l to 1.014

lBUs = 36

I'rgredie"ts
4.7 lbs. dark liquid mall cxlrart

(Munions, John tsull or lidme)
0.5lb. flakcd barley
0.5lb. roaskd malL
0.25lb. chocola.e malr
0.2s lb. bl8{:k mall
8.3 AAL Irugglcs (bitlering)

(1.66 oz. of 5% alpha actd)
2.5 AAU Fuggles (aroma)

(0.5 oz. of57. alpha a( )

2 tsp. g)lsum
z/3 cup (iorn sugar for priming
Irish Ale Ye&st

Sweet Stout
OC = L042 to 1.046
FC = l.0ll to 1.014

lBUs - 25

Ingredicots
5.75 tbs. dark liquid

mall extra{x (Muntons, John
Bull or Lidme)

0.5lb. .irys|al mah
0.25lb. flaked barley
0.25Ib. roasted malt
0.25Ib. chocolate mali
5.6 d{U Coldings (bittcring)

(1.25 oz. of4.5% alphr triiid)
2 rsp. glTsum
43 cup corn sugar lbr priming

Oatmeal Stout
OG - 1.0?12 to 1.046
FG " l.0llto 1.014

IBUS 24

lngrcdirrrts
5.5 lbs. dark liquid mall exlract

(Muntons. .k'hn BUI or Edme)
0.5 lb. llaked oats

0.5 lb. crystal malt
0.25 lb. roastcd malt
{).25 ib. cho{:olate mail
5.5 Lr\L Irugglcs lbitte ngl
(1.I oz. of 5% olpha acid)

z Isp. gypsunl
z/3 cup corn sugar for priming
English or I sh Alc Yeasi

Stop-b)'Sicp lbr lixl.rr{:
Add gt?sum to 2.5 gal. of

wlrlcr and he.rt !(, 150'F. Stccp
grains tbr 15 m'n. Iiemove and
rinse grains over brewpoi with
1 cup ofwamr wrtr)r Discard.
Add malt exrra(1 and briDg l() r
boil. Add bitrcring hops and boil
tor I hour Add aroma hops 5

min. bcfore the end oftho boil.
'llansfer cooled worl10 ler-

nrenler, add cold water to 5 gal.
lJi&h veasl at aflNrd 70" F.

Shatc fcmenier vigorously 1{,

acralc. Fenncnt rt 68' f for 8

drys or until trrgr)t Sravity has
bccn rcached. lJ{rtde using 2/3

{:up primitrg sugar. or kcg and
ron:P-carbonatc io 30 psi.
Condition fof at leasl 2 week!,.

l'nrlial mash optirxr:
li{ash 3 lbs. ofpale malt

with specialty grahs in 2 gal. of
rlsrer a1 152" F tbr I hour
Sparge wilh 2 grllons ol watcr
at 170" F Add 3 lbs. Inall
e:rlrtr(land procced as above.

Substitute an cqual amount
ofpale mah for thc malt
exrract, plus 1 lb. addirional
pulc malt. Mash grains in 2.75
gallons ofwalor lbr a singlc-
infusion mash lemperatLrr| ol
152" l.l Hold t hour

Sparge with 170' F rvaler t(t
r1)llccr 5.5 gall(,rs of worr.

sloul sdds a ntlowncss aDd bal
ante tr) the beef and keeps thc car
boDation lci'el lo\r: Stout is rl its
llesl whcn pouftd through a spcrial-
ly designed sknu faucet. bur it s
wo h a try cvcn ifyou plan Lr) dis'
pr)nso rhrough a cobia hcad.

13. Bottled Up
N(' kog? Not 10 worry Prime and

boltle r'our bcer I{s Lrsual. All)w two
wccks minimum to condilion aId
naturally carbonatc you] boor

Wilh sioLrl, you re shooting for a
low to moderate (arbonatior lcvol.
So iftour bccrs tcnd to be ovPr(:af-
brntrlcd, ful baiil on lhe amounr of
priming sugff )rnr normally u$o.

14. Bottoms Up!
'lhi! beer desefves to be shown

olT in a pint glass. Not onl) is it his-
lori(:dlll associated with tho lnSlish
pub, bul the shspe altorvs thc
drink€r to appreciate the aronta ard
bouquct, Selvc siout at room lem-

Peralure, noi {:hilled.

15. Mix and Match
If your st{)ut docs tum out less

than pcrfect (t(x' r'oasly, l(nr hopp!,
u[der- or olcr-carbonated). servc i1

up with a lighror bccr, such as Ilarp
lagcr, and teil your gu{rsts you
thoughl they'd enjoy a traditir)nal
l)Irtrk'and-tan - also rclcrred ti) as
half-ar)d-half whetr Bass aie is uscd.
Pour thc lighror beer firsl, then pour
tho sloui over rhe back of a sp'x'n so

16. Enjoyl
Thro$ r pal1] to shoivcase your

srout. lhere slould be no lack ofSt.
Paddy's relelers looking L0 quafT n

pir)1. 1l thcy'rc looking for $cen
bccr, fte\"re in the $'rorg placcl

17. Practice Makes Perfect
You havc a vear to ihink abort

and perfed your ncrl bat( h ofstoui.
Can you rvork in a trip 1l) I\rllir?

(;rek:lrcn Stht itlhauslcr is thc
hcad brcuer ot ryusil T's Breupub
and halian Grill in nPd &l,rk,
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porter, thc dark beer ofsouthern
lngland lhal onc legcnd holds wll^s

crealcd quite bx rrxrident in the
earlt 1700s. lihen a kiln firc roast-
ed the brrl{ry mah to a dark .hoco-
larc huc.'the thrilt) brcwer refused
to discard the expcnsile malt and
used it 1r) brew as usual. Th{r dark
and roasly styl€ that would lAler bc
kno*'n as porlcf' was borD.

Sonro historians dispul{j this
lblksy version of porter's genesis.

The otlcr popular theory holds that
porl{}f started out as Thrcc
'Ihreads," r blcnd ofbrown, palc
and aged ale thal got its name
bccausc it ivas hrpped from thraa
casks threaded into one sfigol.

wheth€r spurrcd by lhree
Theads or a kil0 fire mnains a
mystery - but in the 1720s, a
Brilish brewcr uamcd llelph
Harwood i$ credilcd \,!ith tinlering
wilh his recipes t0 create the righl
flavor and color in one ca$k. He sold
fie rosulting brew as Entfe Bull,'
$hich bccame even morr! popular
than Thr i Thrcads probably as
much lor ils ersc ofhandling as ili
llaYor. lhc bee. soon b{}camc
known os porter. reportedl!
becarse of its populaxity wilh
LoDdon s srreel ldorers.

Portcr evenlrally befanle so
popular lhat brcweries made hug€
vats ofrhe st0ff On at lcast one
occasion in 1814. a brewcr, Yessel

burst lII)d lloodcd th€ streels wilh
fermenling portcr. Sevoral people
wcre killed by drowning and
carbon-dioxido r$phyxinI n,n.

In 1759, whcn,tthur CuinDess
bought the old run do$n brene.y at
St- Jamcs Gate, Dublh, porter boer,
importcd from lingland. rvas aI thc
rage. cuinness saw aD opportuniry
to make the beor at homc and offer
it to his counlrlmon frcsher than
the EDglish $un Iir ide tify their

he beer that lvould {iventu'
rlly be{iome known as
.stoul owcs its exist€nce l0

st.ongest, darkest porters, Cuimess
and other po(er brcrvers used ihe
lorms "Stout Porler." "Porter Stout"
(,r even "stout llutr.'{No!v thcrc s a
markeling mank drcam brandl)

,{lthough Guinness also brewed
pale alc, his pofter eventually
bocame so popular that he slopped
making pale beer , d iDstead fi)n-

':enrrared 
hls effons on the black

besr. By then, his customers hIId
simply begun calling it stout.

Scveral kinds of slout havc
evolyed sincc those early days, trnd
ihc stre has spread around ihe
globc. Stout is also brewcd in ifrica
at|d Larin Anerica - sometimcs
bottom-lerrncnted with lager yeast.

sometimcs with adjLirx:ls ilcludlng
rn:e and sorgh m. lvany tropical
s1ol|ls are nxtltX and sweet, lvilh
liillc hop bitterness of llavor.

Thc sLIangest of the bunch is
oyster slout. In its original forrn, it
did include oysters - wholo or in
osscDce - dumped iDr0 lhc brcir'
kcLtle. Tho ycarc obsclrre the origin
of this strarrge brew. Thankfully,
porhaps, stout nith rcal oysters is
no longcr ade in Lngland.
Malston.s and Swalo's of lngland
and Scheldc of GcrouD! havc
experimontcd with srouls labelod
"oyster." bul ff a rcllccrion ofscrv-
ing suggestion, nor ingredie ts.

Oysters aside. here s an
overriew of thc threc main slylcs of
stout: dry, sw€€t aDd Imperial.

I)$' SToT,'T
OG Lo.ls r. I 050 F(;r 1,007 to LoII
IBUr: lo to 50 SRM: 15+

AB\':3.2 ro 5.5 psmr
lreland's Guinncss, lJcamish and

Murph!"s stouG fall inro the carego-
ry called "dry stout." due to a flavor
profile dominated by hops, .oasled
barley and litlle srlcctness. Dry or
"Irish" stout is basic&llt pale alc
with a gencrous dose ofroasl0d
unmalted borlcy addcd io lhe grist
and hopped $ell in thc kettic. lloast

gives sli)ut its darkness and roasty.
roasty, coffee-liko flavor notes.

Stout is nol rerlly black. llold
vour nex! glass up to the liShl and
you ivill discovor that it's actually
dccp ruby. That's the colot ofroasl
in rhe gless. Dark rodstcd barley
has a ffning elloct, too. li helps keep

Idsh stouts other key ingreclicnt
is raw b&rlel, which you ran also
use in your sloul recipes, ifyou
mash your grains. lhe bafloy boosts

tbe al{l'hol and also contributes to
stout's tradenark billowy head.

lrish stout exhibits moderate
acidiry, medium to high hop bitter-
ness, dry finish, cr{iamy mouthfeol,
modcratc to low fruitiress, nedium
to no di&etyl,low to moderate car-
bonaiion and m0dium body. The
{:reamincss is oft€n acc€ntuated
through lh{i usc ofnitogen disp€ns'
ing. Ihe styte generaly includes a
sour notc which hes becorne ihe
genesis 01 a homcbrew legend:
Some sfly stout brcrYers add a por-
lion ofsoured, pasleurized beer to
the brew lbr sourness. {lhough this
notion has been printed and
r{rprintcd in homebrew lirerature.
Ouinness un€qulvocaly dcnies i1.)

(ixurcrcial stvlcs to trl.:
Guinness, Beamlsh. Murphy s.

Exrract hrewnrg gridclinr:s
tor :r fir-gallor h;rrch:
Malt extractr 6.5 lbs. lighl.

uI ropped malt extracl.
Grains: 3/a lb. roasted barley,

c.ushed, stecpcd h 170'I
brciving waler for 20 minutes.

Hops: l0 dq.Us high-alphfl Brilish
hops for 60 minutcs.

Yeastr l{yeast 1084; lvhite Labs
n1-P-004; Brcwlek Cl.'240.

All-gnir l)r.s ;ng guid('liDcs:
Pal6 mall: 70 pcr(xint.
Roastcd baxleyr 1{) perrenl.
Flaked barley: 20 percenl.
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Grisill-i{tuor raiio: 3:1.
Mash temperatur!: 152'to 15i" F.

|ollow hop and yeast rccommenrla-
tir)n liom exhact guidelincs.

s\\'til:t s f()t rt
O(i: L035 ro 1.066 [G: l.OI0 io ].0.2.1

Illr": 20 ro 40 SRM: .15+

Slveel stoul rclers fil tlx' Iinglish
slyle ofstout. It is made with a bil
morc crlstal mall and bil lcss hots.
Some examplcs arc qui(e swcet,
others arc not, but they aro still
callcd "s\vi:et r) distinguish the'
Irotll th€ir morc bittcr Ilish nrusins.

A substyle of srleel stdLrr is milk
stout. so called berausc it is nrde
wilh Dr'lk sugar or laclr)sc. Beer

IPast lcavcs lactose al0ne and it
maintains some fl'undncss aDd ntild
s$'(r'1ness Lhrough Ibnnontrtion.

In thc 18th and l9th (enturtr
publicaDs rnade b.er cocktails,
sw(rrlened wilh sugar. croanr and
eggs in thc mug. TII{: pn(li(ie of

swcrilcrrirg bccr bclbro scrving pcr-
sisled in parls r'l lirgland into the
20th (ir)r)lury. Milk stout may lrave
cvolvod as an attcmfr t0 exploit thc
s{ect tooLh. However, boar irard
Micha(l .lackson ropotls thrt Lh'
lirsa nrilk stoul. VackesoD s. con-
laincd milk in r)ame onlv th(l
bre\vory granled a dairl firrnrcr
pcrnrission to grazo his r1)$s in .hc
brewery vard, whidr led passc$bv
lo intcr lhal the stout ivas orarle
wilh nrill. Latcr. stoul bretlers
added milk bypn)dufLs to incrcme
tho bccr"s nul.itirtnal laluc. jusr as
candy nrakers had dono ililh the
inlrodl|ction ol lnilk cho(olate.'

crcam sl(nrt is anoficr sub-rt]le
thal nrry or may not iI(ludc la(rosc.
\lt,sl modern crc m st(trrls arc sim
ply srvcct sh,uli - fiat is, lighlly
hoppcd - thal lakc adlcrlisiIg
rdlanlage of thcir narurallv.reaml

Dark roasted grains ard nralts
dominale the navor of sweel slouts.

$irh mcdium to high swechess-
'Iho style is moderately hoppcd, firll'
bodnd and creamy. CarbonaLion is

lhc addithn r)l othcr adiuncls
crcatod othcr slylcs. such rLs oaG
meal stout. 'l his is brcweri swecl in
ljngland, bul iD arry numlcr ofvlri-
ctics by Anrc.nian microbrolvcrs.

( !r,m',.i.ri .un,tl.i ro n r:
\tackcson s XXI. \tahc-y's Cr{}an,
ninDc'tls Milk.

iirtr.rrr bres ir.j sr'.iellrt:
1;, ., {lr.'-L.rlLb 1,.'(.ir:
\.rrll {rxLract, 6 lbs. light.

unh0ppcd r)xlract.
crairsr r/2 lb. roastcd barloy and
tr lb. B tish crystrl mall.
rirushod, steoped ir 170' li
brc$il)g wrlcf for 20 minut(:s.

Hops: Ld trs high alpha
lJrilish hops lirr 60 minutes.

l'casr: \\i{rasl L02li or 1098: \{hitc
Labs \\:l.1LoO2: lJrcivTek CL'160.

C恥oy&Rェ k,=
Cmo Noilothd● k

Fermentap valve Kit
Turn Your 5 or 6 Gallon Clrbol

Into A Conic.l Fermenter

No More Siphoningl Siphonlcss
transfer to bonling buckcr or keg.

No Secondary F€rm€nt€r Nceded!
Dump trub out the bottom drain
valve eliminating thc need for
a secondary fermcnLc.

Hervcst Yelst: Save money by
collecting yeast froN tle botom

drain valvc for usc iE your next

All Th€ Benelits OfClass!
cood visibility and casy $nrtation.
AfTordabl€! With a low suggcsted
rclail price o1s2,1.95, the
Fermentap is very affordable.

For the shop nearest you call

800‐942…2750
能C酬°鶴器盤副∬螢』r山“

ご

G鵬国》
たrmentap.com(田

国D

Call for our
new 40 pα ge
Catalo9

1-888-449-2739

. Same Doy Shipping

. Friendly odvice

. Low prices

. White Ldb Y€osts

. 72 Awotd winning
recipe kits

. FREE Brewing Video
with ony purchqs€

. Brewery clon€ Kits

Recommended by
w1\w,aDout.com

"8est lld to get std'7cd"
at the BeeiHomehft\' Sitc
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r. j..:I 1. ,.. ..t i,,:.r,::.,...
Palc lnall: 8i pcrcc l.

tlritish crlsral: 1o pcr'ccn..
CrisL4.iqur)r flli(': 3: L
\lash t( firt),'ralri': 152'lo 155'lr
l,ollow hop nnd Joasl rccommcnda-
don lionr o\trlr.l guidclinos.

'lo make oa0n.al sront (all grajn
onh) add 1.3 lbs quick (ooking oal-
meal to th gfisl bill. Tr) nrakc Inilk
s1ou1. arld I lb. la(1ose lo lhc kellle.

i\ii'l,RI \i \ l()l I

OG l.075 ro 1.09s+ l:(l: 1.01s,o L03l)+

IBLL: s0 to ,0 ' S{M0 i. 10

lnrferial sl,nrl g{,i ils nan)e li,)rn
thp (:7ars ol llussia. lD thc 1780s.

rhc ,\I{bor Bfc$crr of LoDdoD

beg.n !h |l)irg sl{,ul l,' Rus\ia rnd
it hecamc popular in the lmperial
court. Thc bccr also lvas c\poncd
1r) olhcf ltallif slares.

Ii) snrvi!P rhe hng shipjourncy,

it $as brcwed sn!ng iD rl(rrhol and
.tggrtssi\ d] h,)pl).(1. hrrl)f f ial slout
is Lrglar(l s dark. .,,ldr'lin'alc \ cr-
sion ofIndia PnLc.\lc. ir lhrt
r)gnrd. CuiDness rrrk, t l;{,r(iigI
lirlft SLoul, { sfrcrrirl )rrllle{l slout.
lbr' its contincntal c!stonors ILS
,r,ul(l looscl) bc rc,{rr(lcd as a rari
nrL r)l inrperial slorrr. ll s rlrrtr)lif
and inlcnscll maltt'. bu1 nol as

hoppt- ns somc irnpcrial oia)nplcs
lnperial ,rr liIs\irri \1,)ul is

inrenselv fruit!. colnDlo\ and maltl.
balanced b) aggrissjr(i roilsriDcss,
hrrtr billerress and llr!1)i \\aI'Ini g

alcoholic strcnglh js t)pici
Calbonation is ritnti!'rlt lo11:

(.,rnr:....1i;
Samucl Smith. Courlgo. llrooklln
Itl{fk Cho(1)lnlc. B0Arr'.

i rLr:Lr rr,r i,,r .t, .. i, i,1,. .
ir: .r rir'g:i1,',' i.,,.1'
NlalL p\Lracl: 9 lhs. lighl. rrnhopted

Gmins, I lb Llrilish cryslal. l/r lb.
r0rsl{ d barlo\ and r/.1 lb.
.l|(rlrlarI Ira1t. fru\lx rl- slorpetl
in 170' I brc\\'ing \\al,rr lor 20

ll,,t)sr l2 AAt s high-alpha ltriLish
hops i'or' 60 ninurcs. 1 : or.
Bririsl Crndirgs ol
Irrrgglfs Iops l)r 5 rinrrlf{

)cast, \\'icasr 1028- l0r,8 or 172r1:

\\'hitc l.ubs \\'I P 002. \\'l.P-o2ri or
\\Ll O99i BfP\vT( k (ll.-130.

l;1.-l70 0f {,1. 200.
\or..r To boost lla\,or and alcohol,
a(l(l I I'|ur(tdark bfl)wn sugar 1r,

.\il ..,.r : r:rr::r: .., ,:rlirr.
I'alP rtlahi 8r3 per(ert.
Itoask{l burlc!: 3 J pcrccnt.
Brilisl| r)sl'rl: 6 per.enr.
llh,xlnalP n'rlli 2.5 ferfenl.
crisi,/l,iquor ratio: 3:l.
vrsh lrlrrpefatLrfe: 154'lo 156']r
lrollow hot and )east recommonda'
tirrr tiom .xtra(t euidcliDcs. I

0ueslions aboul your

Brew Your own subscriplion?

HELP:S NOW
JUST A
CL:CK

AWAY

. Want to check your accounl status?

. Moving?. Need to renew or order a gifl?

. Missing an issue?

Simply e-mail any subscriplion related
0uesli0ns lo our cuslomer service de!admenl al:

byo@pcspublink.com

Complete Kegghrg Kit $149.95 (+,l,ipfire)
Neu 5 lh ('Ol Tdrl { Rcgullor s/Check \|l\.

,\r l-itrc- Bee, Li,'.. T.p .nd CoMecLo,s
Re.onditnr Nl 5 alillor Sod. Keg

5 - GalloD Rcconditioned Soda Kcg
$29.95 r* \himlns)

tsdl loc( Fiuiils- rljlh & Los Pres{rcd lc\r.!
Sdiri^d. rl(^r scrl\ llcpldcd. I ook (ne.l

Fr u. Clrdlo! ul QurlilJ - Lo\ l'n.ctl I li)m.hrcs i n! ltonu.r(
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BY CHR:S ＷＨ

,

malt extracl, sugar and dry ycast.
My lirsl few homebrews had more
com sugar than maltl

But sincc we are trying to cr&ft
the best beer possible, many go to
the next stagc: We buy more equip-
ment and ry ditrcren. kinds of malt
ext.acl and ye ,rt. We use specialty
grains to add color and flavor. or
even plunge lnto all-grain br6wing.
One diroction some homebrewers
lake is yeasl culluring.

Wltat is y€ast cultuing? r-irsr
we have to know the role of ycast in

PUT ON YOUR LAB COAT
and grab a pelri dish: Heres
a step-by-step guide to
growing your ottm yeast

strains at home

omebrcwcrs go through
many stages in the hobby.
A lypical parh is to buy a
kit and make a beer with

beer fermeniation- Yeast fernents
sweet wort into alcohol, caibon
dioxide, flavor ond arcma com-
pounds. During beer fermentation,
yeast undergocs a glolith cycle in
which they multiply by approxi-
mately five lines the number of
starting cclls. lherefore, a beer fer'
nentation can bc thought of as onc
large )easl culture.

Brewerc conhol fermentation,
balancing good yc&st health and
minimal on-nrvor p.oduction. Eaoh
strain ofyoa$t will produce difTefenl
flavor and aroma compounds. 1h€
amounl and ratio of compounds
determine an individual yeast
strain s signature. Natural yeast

found in thc wild (on plants, in the
riir) do not usually produce accopl-
able-tasting beer lt is generally
phcnolic. ycasty and dry So rha
particular {:ultufi: ('sled a strain) of
yeast used is vc.y important.
Thousands of individual strains of
yeast are storccl in many y€ast
banks and brew€ri€s worldwide.
\{hit€ Labs has ovcr 300 stains of
yeast srored h o cryogenic iieezer.
Brcweries thar depend on yea-st for
their beers signature character
heavily prctcct thom. Whcn $owing
yeasl cclls from smoll quantiti€s, wc
call this yeast (ulluring.

IIHI CUTJI URI YIITST?
Hom€brewing is an adventure, s

gucst for knowledgc. The more w€
can leam about the hobby, the bet-
te. we will undersland the process.
Also, yeast culturing is fun.

Do you necd to do it? Not really

- there are msny sources of pure
yeast cultures today, including my
owtr company. But you might not be
close to a sourcc of yeasii you may
brew larger qusntities than eco'
nomically fea.3ible lo purchas€i you
may want to usc straids of yeast
that are not commcrcially available;
or you mayjusl w&nt 10 1ry it.
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Possible disadvanlagcs of homc
yeast culturing arc plhnninS, kiarn'
ing thr! skiUs. and the possibilily of

'fNs anide describes yeast cul-
turing liorn an afhome pl)in!-of-
vi€w 11 borrows nethods rlscd in
the professirrral laboralory, but is
limitcd by cquipmenl differen(xrs
and envir(,nmert. (You can bry all
ofrhe equit)ment I m.xrtion in this
alticlc surh as l.cst lubes, piitri
dishcs and alcohol lamps - lr(rn
mosl honrel)rcw Ehops.)

W,HERD O\\ I CT ITIIRIJ?
Yr)u fitrr culture yeast almost

anr-wherp. ir you take tho noccssary
cleanlng slcps and afe rwrrc r)f
pol{rlial cc,ntanination soilr(fs. lf
culluriig in th. kilchcD, bc awarc
thai i.'s one of the largesl s('ur'ces ol
microbial litb in thc horse.

Mior(x'r'gar snls, such as bactc'
ria and wild yerBt, af(i ovorl.\{here.
but can bc conlrollcd. l)rafus, blow-
ing Iirrs irDd dirtl counlcrtops are
all lh.ca(s lo pur€ yeast cul(uring.
work surhces should bc rlcancd
thorougblr and drafts eliminated.
Dratts cretrni lr wave lbr bacteria to
ride through0ut lhe house (rn.

Microorganisms ar€ fl 
'nstanllydescendirg h thc air Bi lighting a

flane. su(h as an akxnrol la rp, ill
thc lvork area. you effeilively pui
up a barricf that pushes them up
and awn! l nD your'culturc arca.
{8c carcfirl whcn s0rkimg with al(]o-
hol lalnps, as iis al$als dange.ous
to work wirh an open llanc.l

Alcohol is also used t(' clcan and
sanitizc surlhces.,\ 70-per(?nr iso-
propanr)1 solution is cornmonly
alailable and works ver! w€ll. .Iusl
pour somc alcohol on thc {xrunler
and wipc up with a papcr towel.
Agah, be r:areful wh{xr working
ivith llammable alcoh0l.

KUUPING I'HI]\JCS OLU,I\
Sa irdlion is very irnpofiant in

the brei!ing proress. A bepr's flavor
is clelicalc, and can be thro\\,r oflbf
bacloria or rvild yeast. In yca$ cul-
turing. sanilation is (x ili()rl. Shr.ilc
conditions and sterile media are

fc.|rired to isolalo aud propagale
ycast from small rxrlony sires.

Thcrc is an imporlanl diffe.en{xl
belween slcrilc and sanitized. Ib brl
sterile is t() bc lrcc r)ldl microbial
lile. Thc kiUing of all living lhings
slefililtrlion - is achicvcd with a
high pressure-tenpiif rrturc aulo-
clavc in the laboral{)rll r)r al homc
with u prcssure cookcr. lb be sani-
tizpd is 1r) be mostly lii)c ofmicroor-
ganisms. Saniration can be achicved
by Incthods such as boiling, rihcnri-
(ial treatment or p.rsleurizalion. ln
!east culturing lront sinj{l{r cells, if
dro starting matcrial is not sterile,
olher organisms ran bc propagated
along lrrrh the yerst.

In summary, brcwing becr,
slrl1ing wilh a largc population of
heallhy yeasl, reqriires onlJ sanita-
tion. 'lhe ycas. will or1-(:(,mpete
olher orgafsms, and quickly creatc
an inhospiEble en!irir)rrxrnl. But in
yoast cultu ng. stcrilc fl}ndilions
aro rcquired becausc ol the small
hitil|l p{rpulalion 0l fclls.

SIfIN I'S A\D PI,TIIUS
Slstrts and plat0s arc co mor y

used in all yeasL atld bafteria cul-
iuring. ,\ scmi-solid mcdia (w€ 11

just c[]l it agaa olcn though agar is
jusl one ingredicnl) is pul irrlo a .esl
tubc {callcd a slanl) or a petri dish
(a plun . Agar is dcrivcd from ihe
{iell wall nralerial ('f rid sraweeds

1
-lr

(\l\( Llgac Gclidium at\tl Gradlari).
Agar is a gelatinlikc material that
is liqucfied at lcrrperatu.es olcr
I07' F and ibrms a gel under 99' F.

Yeast will gf0w on thc scmi-solid
agar sufaoe. an{l Irovide a rncans
r'l scrni-long'tcrm storagc.

\east grow iD globs or in singlP

colonics {ea.h rolnt (nrlaills lnil-
lirtrrs of cells) as round .resm!-
white domes r)D tho agar surt-acc.

Wild ycast can lix'k similar to brerv-
crs'ycasi, bui thcrc can be irlu0s t0
wildness. For cxamplc, ifyou ivant
to colled yeas( frrn { botllc-condi-
tii)ncd bccr. ils bcst to'plale it
lirsl, 10 dre(k li'r purity. Evcn rvhcn
rhc rcsults appcaf t,r be pur) Jaast,
thcrc caD bc blistcrs' a.ound lhe
yeast rclony, d sigD ofwild yoasi
lbrmatidr. lf an! fofeigD growths
occur, lour plate is contaminatPrl
and should bi, discadcd.

,\ slani is yrnrr "nro(her" {i{lturc,
which shor d rcmain pure due to ils
infrcquonl usogc. A irlank slant is
made bt pourir)g Iiquefi€d agat iDto
a tcst tubc and cooling a[ an angle.
.realiDg r Inrg0 surt-acc arca.

On.e i n,ulrtcd !v'th \'.asl, lhc
mother cL turo shollld be usc{l t'
cr(:trt. a 'workiDg" cuLturc. A plste
scrles as r"orir working (:ulturc,
ir'hich in t[rn provides the ]easl ftrr
the "startor" cuhurc tbat ]ou pilch
int(' a bat(t 0l beer Th. platc
scrvcs two funclir)rs - s a w(rk-
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ing storo ofyour yeasl Nlture. a.nd
it offers a look at thc purity ofyour
ycast, Mosl contaminants grow and
b€fl)mc a visible colony. This allows
the average person wilhout a
microscopo to idenlify possibla cont-
{mi nnls wilh the nakcd cye.

Contaminants will l(n)k different
on plato$ than normal brewors
y{}ttsl. Molds are comrnon conlami-
nanl^s and are easily spolted a.s rhey
look similar to those rh t grow on
bread, (iheese and fruit. Bacteria
are hardcr to identily. They may al
ltusr look like ye&st, b t are usualy
mo.e (ra slucent and ollcn colorcd
0r slimy. Bacteria can rypcff clear,
whitc or rcddish-pink.

Ifyou rionlaminatc a plate, you
can makc a new o e liorn your pur€
slant. But ifyou contaminiitc a slani
you l{'se y0ur mother culturc, You
may makc backups or ncw slanrs
from older ones by foll(Nving the
sterile [o(ihnique of ranslbr. Yeast

2.

on slanls last longcr because it has
a screw cap. rlnd does not dry out,
Vlast continues to $ow on plsnts
and slants.jusl very slowly, sin(:e
thcy are k0pl {xtd.

ifyeast grows, they will mutatc.
MulalioDs can occur on slants itr &s

little as tuo n)nths. Al White Labs,
our method ollr)ng-term storage is
fryoBenic fteezlng. which r luces
th. likelihood of murarion-

To prolong the life oflour plotes
rnd slants, storc them in tho fridge.
A plate will lost !,ev€ral months,
slored wfapped iD parafilm with the
rgar side up. Slants are t}lc bcst
possiblc semi-long-tcrm storage.
'Ihcy should bc rc-cullured evcry 4
ti' 6 months beforo tiey start to
mutatc and dic. Noto color dranges,
indicathg {xll dealh. Heallhy yeast
should be a {:rsamy whitc color

SOURCIS OII ITAST
There ere many p mary sourccs

ofycast for your plates and slants.
YeasL is ever)rvhero. on plants ard
in fte 8ir. lhroughout hislory, it hes
becn scleclively cultival€d by brew-
ing rnd good brewing stlains have
beer Daturally isolatcd. Oncc pure
rulturc tecbniques were developed
ir Europe during the late 191h cen-
tury, ysaltt strains liom all over th{)
gbbe werc ba*cd in ncwly creaied
''yeast barlks."

Ye&st can be bought tiom thesc
yeast bar*s today, bul it i$ expen-
sivc for tho average hornsbrewer
Typn)rl cosls arc $1{)0 per slant.
The nlost affodable sources of
homebrcwing ye&sr ffo r vial of
liquid y0Lsr, a bor e-mnditioned
beer, a dry yeast pack or thc sedi
ment at t}|e bottom ol your carboy.
Each sourrc has its own advantages
and dirl3dvrn|!'ges.

Ye.rqt from your carboy, lbr
cxamplc, ii good becliusir il is a
plentiful souree of yeast. and ifyou
folk'w good, sanitary brcwing pro
cedurcs, it should bc easy t{) pu.ify.
'lhe disadvanlage is th&t the yeasl
m y be h poor condition following
fermentation. Yeast froDl a bottle-
conditionod beer is dilllfull10
obtain, and in most (es€s you will
also lind wild yaast and bacteria.
Separating that mix r d selecting
the eppropriare brewing strain ran
be a challengel Bui that s what
makcs ycast culturing fun, and it's
espccially rewarding ifyou can cap-
turc r rare yeast straln.

once you select a sourcc of
yeast, making a mother .ullure is
easy. The molher culture wiil be a
slant. ll is bost to "platc" your
sou-rcc ofycasl firsl {sr)rj step-by-
slcp diredions for 'streaking a
plare" below), iDspcct thc colonies
and rcplatc ifneccssrry. V)u want
to obtuill isolated colonies, f.ee
from (x)|llaminating bactoria, wild
yeast and mold, You can strreak
from any yeast sour(:e onto plales:
Simply dip an inoculatun loop {see
below) inlo a samplc ofycast - thc
bottom of a bottle, ycasl slufry in a

iar - aDd slrcak the yellsl onto a
plato. Onr:e you have oblriined an
isolalcd. healthy-looktng colony,
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lakc a coknry or lwo and sprcad on
a slrDl. Grow the slant fot two daYs

as cxphincd latcr ir the articlc. ond
then grow up the rx,lony to nnLkc a

slartor culture for brcwing. I4akc
surc your t6s1-brcw yeasl comes

Irom thc ncw slllnl. so if the l_east
works wcll, )0u know Yo alreadY

havo it "bankcd." Il it does not lcr'
ment col.rc(tly, or has oI1-llavors,

thc stan( t:an bc distrrde{|. and you

slart all ovcr rgaiD.

tN0ctiL{lloN l,00Ps
lnoculalion loops can bc dispos-

able or netal. Dispostble knlps usu_

nlly (:ome stcril0, a d are casY to

work $ilh. lhe problcm is they are

waslcful, sincc thtry (an1be rcuscd.

Mcml inoculalion loops nccd t0 be

saritiTed bY flaDing Prior m anY

transfer You shoukl heax lt sizzlc

and alwdys get thc loop rcd.|nrt
prio' lo {iooling. Mctal lrnrps n'qrrire
(xrling prior ro lrtrnsfcrs, which can

bc donc by itttnrersing thc looP itr

sterile watcr lsterilizcd in s pres-

sure cookcr or boilcd) ('. bv touch-

ing the ho1 ltnrl) !o an agar su arlc

prnn !, picking uP a cr,lony

S'TR!-I {KI\IG A PL,IT']J
Sttchking an agar Pl8lc rs a

qujfl and casy ral 10 isolale ycast.

1o chcck lin prritt and to rc_cul-

tur{: yer$t lrom aging Plsles ol
sl{nts A stcrilc in('lruhlion loop is

dippcd itrto a sample ofYcasl ond

str{rtrked oler the rgar surlarre in a
pallern of decreasirrg (tlls l he last

fells io rul) ofl lhe knrl arc !r'idc-

cnough rlparl to that lhcy gri,w itt1l)

'lb bcgitr, dPan an arca and

light lhe al(ohol lamp Plotl lhe

pla|e near the flanro. trgar side up

tfsrcakiDg fuotr a slant, opcn slaDt

aDd pass opening $rough lla e

l.ightly dip the inoculalion lo0p into
thc yeasl and rcllluvc r linY hit lio-
namo and clos{r slaDt l"tk up agar

sidc of plale and turn ovcr noar

llanrp. Ilun thc loop bu(:k l]nd rorlh
seleral tirncs itr a stnall r/4_inch sec_

tion. Sirerk lhc lu)P ttuough ltfs
sccli()n rLnd re-$trcak a rrcw si)clitm

Reppai tbis.stcp about thrcc times.

3.

Gnrw the plalc ibr lwo 1r, thrce

rlays at room tenrticralurc (70" !1.

agar sidc up. I)ense ]casl $ill grow

ir lhe irritial area, gctliltg nrore

{lihted in the lat(x slreaks lfisolat-
0d coloDics are or,1 obtairctl, I r)rN
plal(i (rrr be re-streakcd- If r"ou
dor'r get indiridual cclls, Yo rc
r.ansfcring 1{x) nrany cclls coch

strcak. Take a smallcr Ponion for
restreaking, or flar : lhe loop and

rinll bctwcen oach re'st.ca}- Aftcr
groli-lh period wrap cdges lvith
paralilm and tcliige|'tle.

l[\r(|l{G A SriwlltR
(xlulliRll l'0R IlRltwllllG

Yeast has a (rfearrrJ t{hito color'

l'latcs usudly havc manl colonxls
growing on thcm, while sl&nts 

'1$u'
ally have a slick ofycast. lhisis
rlpical of r healthy samplc.

lla{fi dot on a PhlI is a (r'lonY

or group ofcol()nics ofycast. any ol

which can be selectcd to mako I
srart{rr r:ulllrre. A naflcr tr|llure rs

${} yeasl that you'll pittih into a

'lb moko a slarter culturc, lirst
make a stcrile wolt starlcr bt boil'
ing dried malt extratl al)d watcr'
addiDg it 10 a 1esl lube and lelling il
cool. Thr:n pi{ik eithcr a singl}
coloDr- (small whitc disc ofr-caso

4,ffi

fioD tr phlc ,)r a looplull fr0rrr a

slanl. lfs bctlcr to sile(]1 singl€

colonics, growr lrom singlc cclls as

thcy nrc the Puresr lbrlrl ol lcast
idcnliliablt\.

0ncc you havc the Yeast on a

stcrilc l(xrD, translcr it the 10-tnl.

worl starttr, bcilg ctlreful li) opcn
containcrs lbr thc mininal timc
rcquircd. Nolc: .lrrsi bclbrc You
ino(iulale the won starld, you rnust

flame lhe opcllhg of thc tcsl tubc.
'Lhcn i srNt thr ll)op inlo thc lrlst

tube aod shakc thc tip ol lh| loop in
the liquid io transfer Lhe Ycast

Flarlxi (iap arrd tubc. thcr) srrug

cap. Ur$.rew r?P stigh v 1{' trlk,s
oxygcn translcr. lHoldins lhc c{p in
your hond as shown in llluslralion 2

can hclp 1(' avoid contanri'raln,rr).
'I0 inocl alc a lo-|nl, $ort

starter lJonr a plate, scl thc plalr!

upside rlown on thc counter an(l

lu)sen thc cap on a lesl trtbe that
conhins l0 nrl. ofslerilc rvon
\\brkiflg (:l('sp to thc tlann:, (luifkl!
llll up thc plaic and {i1h { stt'rile
loop sclect a colony l)I strraping lhc
surfacc of lhc yeast with thc slllr l
cDd of lht srerilc looD nepla(:c the

cover And opcn rhe lest lubc llmrc
the lip, dunk rnd shake thc cnd of
thc loop h(rldirrg the liny amoutrl ol

yeast inlo rhc liquid. Flanx) opeDing.
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!o.
screw on cap snug. shak€, dren
unscrew slightly. permitting the
lransfer of 8as for optirnum growlh.

Shake starter to aerate a d to
mix yeast into suspcn$ion. Leave
upright in a wann place l7O" t0 80"
!). Your 1o-ml worl slartcr is now
inoculated and will grow over a
period of24 io 48 hours. It won't
lool lilc a normal fernentatlon,
becausc v€ry lirtlo acrlon will be
seen ar rhc top. A whiro scdimenl
will appear on the botlom, assuriDg
you that growth hrs occurred. Ylu
should use this startrer aftcr opprox-
imatcly nvo days. It.$dll keep if
refrigeratcd, after gmw(h has
occurred, up [o scven days. warm it
to room rempcrature belbre pro-
{ieediflg ro the n€xt s(ep.

Whcn you 
'rro 

ready to grow
your startcr. boil400 ml, ofwatcr
wilh lbur hbicspoons of dry malt
exiract and some dry yenst nut ent,
Add millurc to your senirizod
lirlennrevor flask. lfyou use r onc-
liter Frlenmeyc. llask. vou ci|n boil
dhcctly iD the na6k. IfJou usc a
500-mf. flosk, it is Fefeftble ro boil
separalely, itl ordcr to avoid
boilover There are rwo acceprabte
ne(hods ol sanitizlng your flLsk.
You may rakc up a chlorin€ solu-
lion of I tsp. blear:h, rdd ro
Frlcnmeycr arld fill |lr rop with
water A1l0w llask to soak tor 15
minutcs, then rinse with hot water
and cap top wlth alurninum lbil.
Anothcr meihod ofsanitation is 1{)

ptace ahe llask, wilh r foil cap tighl-
ly rmldcd around lip offiask, in the
ovsn al 3500 F lbr two hours. Thc
bake melhod is profelred and mr]
be done days in advance. Once you
have fflled thr Ertcnmeyer with
your hot boiled media, quickly placc
loil over rhe top, creating a cap.
Allow 10 cool to room temperature,
or cool to touch. Yrru are now ready
Lo rdd the 10-mL worl sturrer to the
Ijrlenmey0r llask.

'Iightel cap on 10-mt. vist and
snake t0 re-suspeDd yeast into solu-
tion. Unscrcw Cap slowly as there
may now be pressur€ in the lo-ml
vial, then namc opening while
removing foil {:ap from flosk. Ftame

6.
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opening offlask and dunp in 10 mL
vi6l, quickly rcplace foil snd form
tiShtly arouDd opening. Shake

ljrlenmeyer llask to aerate and to
mlx yeast into solution. Allow this 10

sit at warm temperature (70" F) for
one to two full days beforc use.

Activity should be prcsent within 12
!o 24 hours. Again, aclivity will only
bo slight and will not produce the
vigor of a fivc-gallon fementation.

After 24 t0 48 hours, swirl fltusk

1r) mix yeast inlo solution, romove
foit, flame lip and pour into live-gal-
lon batch. shake fermenter to aer-
ate, rhen leave al recommended
temporature. Activity should be prc-
scDt in 6 to 24 hourc. Ferment ales
et 65' to 75' !, and fermeni lagers
at 48" to 55" U.

PLANNING AND TIMING
Creating your olr'rl ycast starter

rcqutues planning. Each step is noi
very time consuming. but yeast
requircs a SroMh pe od in order lo
build up to a size sufrcient lbr use

in fve gallons of wo .

Suppose you want to brcw on a
Sunday. A scnsibl€ timc liamc
would be as f0llows:

WEDNESDAY
lnoculale 1 0-ml sterile worl shrrer
from plate or slant.

THTMSDAY
Crowlh begins in 10-mL start€r.
Keep in a {rarm place (70' F).

FRIDAY
More $owth, folowed by the
transfer to Erlcruncycr flask
starler to build addilional oells.

Keep at 70' F.

SATTJRDAY
Crowth occurs end visible slgns

of fermentation. Keep at 70' F.

SUNDAY
Pilch starter cultuo into
five-ga[on batch of beer!

Although this schedule seems

regimental. performing each task,
such as moculatirg a l0-rnl starter,

can be done in a few minutes-
GroMh occurs with llttle attenUon
and prcpa ng the pitchalle slartcr
takes about 30 minulcs. The sug-
g€sted lemperature for growth ls
approximately 70" F. Dont woffy if
you are a few degees ofT-

Allowing a total of four days
liom inoculating 10 brewing should
provide an adequate {:ell count t0
pitch into a five-gallon batch. Ifyou
go to a higher Yolumc than 400 mL
in an ErlcDmeyer flask, then you
will have 10 sdd one to hvo days for
each addidonal translbr. Il you re
brewing a high-gravity beer or a
lager, it is best to make a one- to
two-liter starter for livo gallons.

Q[TALITY CONTROL
How do you know your culture

is pure, and not conlorninated?
There dm many melhods available
lo c.heck the purity of your yeast. ln
most cascs, homcbr0wers do not do
these procedures and irtstead rely
on experience, smell and luck.
Smell the conteDts of the used lcst
rube and other contai ers ofyeast
cultur€. lt Hhould not smoll sour, but
should smell llke good, clean yeast.

Metlods to test your yeast cul-
tures include anaerobic platlng,
aerobic plating. wild ycast plates,

and microscope. DelailH r,f these
testing procodurcs are botter lcft for
olher articles. lt takes two to four
days after the yeast is ready in
order t0 do the tesls and int€rpret
the results. At \Vhite Labs, it takcs
thlee laboralory technicians to lest
all of the yclst we produce.

AND tN CONCt,tJStON...
There are many good relerenccs

lo investigate these p.ocedures in
more detail. A very good resource is
Pierre Rqiotte s book. First Steps ln
Yeasi Culturing.' Joining a local
homebrcw club is also a good way
to meet people who oan teach the
skills des0ribed in this article.

Many of tlese yeast cultuing
techniqucs can be uscd in other
parts of homebrewinS, such a.s m&k-
ing a starler and saving yeast from
batch to batch. The quality (health,

viabiliiy, purity) moy not bo lhc
samc as laboratorY grown Yea$t
kept under constant conditions, bui
it will bc very good. And it's funl I

Chris White holds t1 dottorate
degrce in biochemisry ftom the
Uniuercita of Caldornia, San Diego.

He is the lounder and president of
white Labs Inc.. a geast and Icr-
mentation laboratorg Ior c rtt and
homebreuJerc. Chris is a membq of
the American Socicta Jb Bftaing
Chemists and the Master Rreuters
Association of Anerica, as wc( as .t
lecturer in the Chcmistry and
Biochemistry Deparhent .tl lhe
Unirersitg oI CaLlomia, San Diego.

Some material in th's article is
exceryted Irom 'The Fungus Among
Us,2nd Edition," h! Chris white
and Yusel| Chemev published in
1997. "Fungus among Us" k od of
print. but the authorc arc updaling
the pamphlet and cryect to havc a
neu nefsil)n out shortlv
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1,, \', llir\s. lli.rL i\ rr shortrr,
,,r rr+'f n,r'iti,.\ ,,f I ti,,n'e
br,\irf ro.h0,s.ii nr lnrirP
hi,'k{ irfu dr'\(ilt!l t1' br.r
rrfittssi rrrgr/irris l lf t)ll
Dublis| lhcur c\, f\ issl! \rrl
\\,.1, sirfs lilr rh,.1rr's \ll!)$

ihbd,,rr,l,r'$er\n ri:i irrll .\ lirurlr
and (,rnrDrinrs \lLr:
il,re\t f \.r)f ti/garrbmus/) rf c honf
to hnrt(lr\1s ol fl,:i|, \ sLrhnril *l Lr\

h.,'L,bn,$(ls. L utorl!Drrr \ i,f
r'\lhr L l)r^\r'r's. rnau\ L l lh, s.

n f ipcs fi|' rl tfrlrrrr(l (1,) |L
,,rL ludi nn.\rm(1\,.f5i|n I ur liiL\
rlr, r,i\ a \lfr.rlrtlirriirnl $ir\ (0

!,,n\,r'-l altr,rr ,[') ri -gfrirr r ', t,,
lo iul.\lrad fr,.ipc .\nd s(inr,lirnfs
\|I Irn e\r,f\1, lh', \l( ps tu t, ri\t r1

ff P\rfr( | nir'rl r0 a r-{fr i

(, n\.ftiDS r rcciff ir L'rrl\ l,rd
,)l \l'rr \,,1r r(!11 to rl.,Io bf,i\ iL

h'!r'- \lnrihf Lr rl,, ,iri, i. r r., ilr
Ir) ird.r to ! |,!,lr nrrdr r r' llf\,,1
,, Ip ,) X i,rl l),,,,f. \,,u r\ D,.,.d
r,, rr,,dil\ !'rrrJ ,,l \,)u. e\r'i r'j

t)n \ ,,9 t)r!,,dur(s rr rnrifh all
gfrir i,, rlr{lr \!,lr rL\ tF irfurilc
r IL'll\,,ft b.il 1lr|, ,,(rf i,,rrr
lrfIsiri l)f1! r'dur.s nriLrch thos. ol
rl'e r', tx s rothr)r tli,. l, ss \ou ll
harr'1r) rllu 1hr ofiltifr ferjt)r'

h' thjs anicll]. llL 1rl. \ou srel)
l)\-\r,.t' hhr.r| ll,$ r,,,,trn. ln
al grrir rlriripc t,,;Lri ,!l1r rr erl
r'\rfrfr f..ipc. I ll Io rr oLLt \!hcr,
al -tfri,i l,r\\i,r3 t,rr1!lufs \ill
rcquir, lllcrariofs lo rirhr'f the
c\nr.l ff.rpc or ll, \1|lrl:\n-r.l
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homeD『ow 『ecipo lo an a‖‐oHlracl version.

br$viDg pro(rjdurcs. I'll also discuss
how l0 mako your cxlra(l beer as

similar as possible to th6 original
all-grairr brlllr.

Step One:
Converthg Volume

The firsl $tep in (:onv0rurg any
recipe is to soale the volurne of the
all-grain batch to rhc sizc ofyour
balch. n' do lhis, simply dividc the
size ofyour extrarl brl'tr by the
volum€ of the 8ll-grain bat(t.
Then multiply thc anrount of each
ingr€dien{ in thc rl1-grtirr ro(:ipc by
this number to oblain lhe n|n)unt
you necd in thc cxfact rccipo.

For ex nplc, if thc alfgrain
recipe is for 15 grllons ofbcer and
you plan to brcltr a 5-gaUon barch.
mulripb rlrc amount ofeoch inge'
dient by (5/15 =) l/3.

Step Two:
Converting Hops and Spices

earrenlr! [o[r
All 0thcr rhings boing cqual, you

should add ex&dly lhe samc
amount of hops to your €xrrad
recipe as arc callcd lbr in ihc scaled
all-grain rc{iipc. lJrli'rxunrlltty, all
olher things are rarely squal. Iivert
if you rlsc thc samc va oiy oihops
and boil thc hops lbl thc sane
length oftimc, yoLr try need lo
compeDsatc Ibr two important va*
ablcs: the alpha-acid ratings ofthc
hops and lhe densily of the wort
d'1ring boiling.

H0!8 Wl|l 0lllcranl llrio lclds
Alpha-a(id ratings messure the

bitterness levcl olthe hops.
Diffcrent hop varictics havc dillor-
elrt alpho-acid lcvcls. Ard difbrcnl
crops ol the srDre vrrieLy nray also
vary in levels of bitterness. Sd live
ouncos of Hallcnau hops liom ono
source may providc a diflbrcrt levcl
ofbittemess thm live ount:cs of

Hallertau from a dillbrcnt sourcc.
To fl,mpcns{rle lof hops ol dil:

fercnt alpha-aoid rarings, divide the
alpha-acid rating olyour hops by
the alphr-a{:id rtrtiirt{ 

'{ivon 
in thc

reiripe. Multiply thc auxtr'nt or hops
uscd in thc rccipc by this ntmbex

For cxamplc, il ihc rccipc givcs

3 ounces ofsarz hots l|t 3.5"1, i pha

acid (,^,^l and thc hops al you.
homebrew storc arc rotcd at 4%

AA, you n{xxl lo trdd ((3.,',/4) x 3 =)
2.6 ounres of thc 4oln AA hops.

lfyou rc math'phobic, pick a
similar stylc ol lrDr with an alpha-
arid raling as rlose iis p0ssible lo
the hops in thc rccipc

0illaroncar ln w.n 0anrlu
One way th.t exlra(1 brewnrg

qpically diffcrs liom all-grain brer'---

ing is ;n thc densiry of lhc wort as it
is boilcd. Somc exlrarl brelvers boil
a coDccnfarcd wort. then dilut€ the
$'ort to rvorkhg strcngtlt by adding
water to the teflnenler All-8rain
brewers. howcvcr. hav6 to boil their
worts at or ncar workiDg stlcngth.
For a 5-8allm br1dr. lhe exlrtd
brewer may boil 2 gall{)ns ofwofL,
then dilutc it in thc lbrmcntcr. The
all-grain brew)r rry boil 5.5 1{) 6
gallons and end up, alter losses t0
evaporation, with 5 gallons.

Thcrc arc lwo irnportant consc
quences ofthis difTerc'r(:c ir brew-
ing procedurc. lrilst. thc amount of
bittcmcss cxtractod liom the hops
derredscs 

'n 
lh'{rker worts. So the

exlract brewcr boiling a rxnienlral-
ed wort wiil cxhact less bittcrnass
hom the saDc omounl ofhops-
Serondl), thc amouDl ol rarmelizd-
tion that occurs during boiling
increascs with wor't density, So an
extrrcl brcwff will pmdu(xi a dark-
er beer when usirg ftn equivalenl
''grain bill" as an allgrain brewex
lhis $ill bc espccially noticcable if
you ty to br{Iv tr li,{ht'(iinor.d bdrx

To compensalc tor llte diflcr-

ence in hop bitlerne$s extrodim for
1rorts of different densiiies. divide
the hop cxtraction expcctcd from
the d€nsily of your wort by thc hop
extraction expected from th€ dersi-
ty ofthc worl in thc alfgroin rccipc.
You will have to rirl':ulale Lhe d€nsi-

! of your wort, then look up the
elpectcd cxtraction on & hop
extraction rihsrt su{rh os the ooe in
Table 1 (rcc pag.3,l). (lse lhe origi-
nal gavity of$e allgrain rccipa to
look up thr s{xx'rd nuorb(!r.

T{, cstimatc lhc densit} ofworl.
divide yoUI batch size by thc num-
bcr ot ga ons of woft you wil boil.
Mulliply lhis numbcr by the number
of $aliry points expccted. lcravity
points are thc dccinal portion of
the be€r's expcr:lrjd originrl gfavity.)
Ior exarnple, let s say y(nr are going

to brew 5 gallons ofpalc olc with
an original 8.rvil.y i)l 1.048. Y{)u

plan 10 boil il gall'n$ ('f worl., then
add waler in the fcrmontor 1o make
5 gallons. Your wort density is ((5/3)

x 46 =) 80. This me&ns the specilic
gravity of your wort dudng ihe boil
is 1.080.

So, lo calcul&te how trtu(:h hops

!'ou would need, divide the hop
extraction for your thick wort by tl|e
hop ex(radi(n lronr the working
strength all-grsin wort.'l hpn multi-
ply this numbcr by thc amount of
hops. Frori Trblo I wlr (rur s(!o that
lor a worl of 1.01t0, holrT hoiled for
t hour should yicld 18.7'l. of thcir
AA. Hops boihid l'or I hour iD a worl
of 1.0,18 should yield 22.5'l' of lheir
.{,{. lhus. ifthe 8ll-grain recipe
callcd for 3 ounccs of hops lou
would need {(22.5/18.7) x 3 = ) 3.6

To avoid haviig to do this calcu-
lalion, boil your entirc wortjusl as

the all-grain brewcr did.

Conrc l[I Sllccl
Like hops, spn:es vary in lhei.

potency. lhc hcat ofchili poppcrs,
lbr cxanplc, is ratcd in Scovillc
unils. Unlikii hops, h('wovrlr', it s
unlikely tbat yor'd see su(tr n rating
for spices in a homebrew rccipo.
(I've nevcr scen onc.) So, when
adding spnrls or nsvorings lt| A

homebrew lhc best you {:an do is



Tabio ooo:Iv口ical‖ o口 uti:i=alion 13.8oil lravitv

Sperinc Cra.iw
1040
1050
1060
!070
1080
1090
1 100

1110
1120

l ho::「 boil

225%
225%
21 2%
195%
187●.

!73%
!66%
159%
153%

45 minuto bon  30 mlnutc bOil
2o o%
200'る

188%
174・/.

166%
154%
148%
142%,
136● .

140%
140,o
131%
122 .
116'る

107%
104・ .

99%
95%

Table THo:m:Fool POtO日 lla1 0:DEract3 and ll,ll口 ●13
lngrcdlont
Dried malt oxtract
Liquid malt extract
(:0rn syrup
Corn sugar
Cane (tablel sugar
ll0ney

η,cal Extract Potontial'
45
38
38
37
46
33
36

'Hxhrt pot. ial is lislrl i! Ar.rnt lxi,[! pt pDud p..Frllli

add $o sanre anlounl rLs sp(\'illcd in
lhp sr:aled all-grairr rei:ipe. Also. be
surc to usc thc frcshcsl spiccs avail-
ablo and usc whatcvcl procr)durc
Nas userl i thc original rPfipe
(adding the spi(e 1r) th. s.condar\'.
Ibr cxamplc. or making aD cxtract
wilh sllllx'l). Aftcr !(trr ll'risl \1'ur
first hat(h ot the bccr lo can raslo
il and adjust thc spiccs as desired.

Stop 'l hroo:
Converting Specialty Grains

Spocialtl, grains add bolh lix.
rr)errl:rltes arrd fla!('rs L0 becr.
\vhen (:onvertinS an all-grain beer
rc cxtact, its bcst to hmporadlt
i,rger aboul lhc lc"r)crrlahlps and
focus on thc flavors. \vhen haDdled
iD a sinrilar manncr. onc ouncc ol o
spra:irlh (rair io an (:xlftrt b(x,r'
shrnrld irrparr lhe sarn aonnrrt ('l
Ilavor as an ouncc ofthc samc spc-
t.irltr- grain in rn all-*rnin b,!!r.

'lherc are Lwo br')r(l flasscs of
specialt! 8rains, stcwod and roasl-
cd. Atlcr malting. stcwcd grrins arc
h0rtod in a closod er)\ir,runcnt so
thal nn'islure (htrrl0l esrapc. lhe
end resull is the star(h in ea(h ker-

nel is parlihllr lo rrx,stll ron\ofLcd
to sugar inside thc husk. lloastcd
grains arc heatcd ivirh hor air alicr
u)rslrirua nd arc drn'(l ir rhe
pr(!l'ss. \lr)sl r)f Lhc srar.h is n.1
.onvcrlcd lo sugar. ;\ rhird rlpc ol
graiD is roaslod barl,'t': r,asl,{l l)rr-
le! is utrlike slcwed or othcr n'aslpd
grains in rhal roasbd bnrlct is not
mashcd prior to roasling.

\\'hfrr bre$ing flrr erltr! l hcPr,
srpspd grains (:an b(' st&ped in hot
$ltcr or mashcd. i\tost roasted
graiDs, cspir:irlh th('sr r\irI s hir{h
slar.h.rnrl{i)1, shoukl ho nrashod s('
that rh.r do not contribula slarch to
lhc No . For si pli{it\'s sak.. il is
bcsL lo rr{lc a pa.lial nrasL $ith all

]our spccialt! grains. clan rhos.
rhar could bc stccpcd. ,\ parlial
nrasl is oIl\ slislth trx,1.ifi\,'l\e(l
than sr.rl)irg. Ard.lhr fla!i,rs Iou
ger lio rhc spccialtt grains in thc
prt1ial r l|\h will x)rr rr.ufrr,.l!
fene.t lLe rriSinal rPripc.

Ii' prppare for vour panial
mash. moasurc out tho samc
anrount ol.ach spocialtt grain as
falle(l l,f in lhe (scalcrl) rll-8rrin
rpri|)c. Add the spei:iallr grains ro a

trlltrr rxrsh bag. '\dd an amounr of
pala mall cqual to thc amoutlt ol
spccialll nrrlt l,' lhe nl'lnr hrg.
(Rer('.d rhc anr(nrnr of pale malt
used in rhis st.p. \bu rvill nccd lo
accouDt lbr it hlcr.l AII ('f Ihe grsi'rs
in thp l)flgs[ould bo fnrsh+d. lflou
rlonl halc acccss 10 r malt mill. bc
surc to gct tho gftriDs c|ushod at
r-our h('Ixt[e$ shol'.

'lb pcrfirrm rour partial mash.
hcat somc Not.l-lo bot\lccn 150'
ar)d 158'F. \1trr should ljave e'r,ugh
warer ro rornplord! submorSo thp

Srains. Add thc bag ol crushcd spc'
cialtl grains aDd prl(' Dll|ll 1,, tlnl
rlnler. l.el lhe hag s0al undistr'flxrl
for an hour 'lrv to kcep thc tcnrpcr-
aturc bctwccn lio" and 1i8" F. Ir is
Drol0 u porlanl l(' ensufe lhe Lelr-

Ircrelurc do.srr'l rirc ah,\'p 158" l,

than it is to cnsure thal thc tcmp
docsn t lhll b',1('\! I50' F.

Allef an hour. r.rn,M'lh. bag
and place il in a largc kilchcn
straincr Ilold thc stlaincr orcl lour
partialrtliLsh $rlcr \\'iLh r lrryf
flrp, scr!)l) mash Nater and slo$li
pour watcr over re grain bag to
rinsc lhr) {mi s. lll rerll\ helps l('
have tr brcw'ng parlner [i)r this sLet,

- ona p{rrson holds thc straincr
with thc graii bag iI| i(. thc olhcr
pours lhe \valer th(n'8h rhP ba8.l
Kcpp rinsing until the r{atcr flalling
Iiom thc straincr is thc samc color
as tour br,!\lin|{ \\nt{.r l\h,,r) !('u
are dr,rtc,lake a linc kitrten slrairF
er and strain out an! husk matcrial.
.\dd this \vak'r tr) vour br.\! kottle.

Stop lour:
CouvertiDg Adjuncas

r\djunrxs rr)nx ir) nrrfit lbfltls.
l,ut to a hrewer lheY fall inl') tlto
classcs. sugart or starchl.,. ,\4iuncts
conrpris0d nrairl\ ol su*tr, such as
Itotttt or nrolrrsses, ean he arltlerl
dir.cth ti' bccr after lhe mash. drrr-
ing thc boil or sccondar) lbrmcnla-
li,nr. Ii,f tlrtsse s(lit|'r(ls, rdd th(l
sflnre ann'urtt r'f the {(ljutrrt as rhe
A.alcd all-grain r(ipe ralls for
ljollo\! thc dircclions rcgardiDg
their uso in th0 0riginal rocipc.

In hll-gfhin bccF, sLar.h\'
adjunrls musr be mashed 1r).on\orl

国 Ч“Iメロ hヽ …ヽ0ヽヽ
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All-grain recipe Sralod rccipe Hxtract recipe

6 gallons
oG: r.055
11.5 lbs. palii nrnll

{) 75 lb. cryslal nrall
0.25 lb. rhocolatr: mall
0.125 lb. black porxrt malt

I iri.h brewcr's licot i(:c

l2 AAlr birtc Dg hops

t2 {,2. hrggtes al69n AA)
lV,,cast 1056

5 gallorF
tic: l 055
9.52lbs- pale malt

0.62 lb. c.yshl malr
0.20 lb. clrtr'olate malr
0.10 lb. black palenL malt

0.83 irl. brcrver's lirl)ri(c
1(),{ l- bitlcri'tg hops
(1 7 oz. Fugglcs al 6% A.\)
W!'east 1056

5 gall('ns
OC: ] 055
4.5lbs. dricd nrall llxrad +

0.92 lb. palc malt {parlial mash)
o.t'z lh. crystal mall
0.20lb. chocolste mall
0.l0lb. blarik paicnt mall

0.83 in. bnrFer's licoticc
13.5 AAU biLlcring hops
(2.7 or lirggles at 5'l")

Etlo '1. Scrlc tlc r0clll
'lho sizc o1 thri r)rigiDal

batch is (, glllons, hu. rvc want
to brc\v ; gallt)ns. MulliplY tlre
arnouni of cvcry nrgrcdiert bY

li/6 =)0.83. F('f examPle,1l5
lbs. ttrle nralt timcs 0.83 is 9.52
lbs. of palc mah.

stls 2. llor-lcimcalt[|el
Let s start ith tDc cirsJ

llarr, rhe licoricc.'l hal s(:alos

1:1 (ibr spices and favorings.
you sirndy rx)mparc thc scrled
rcfipe \\'ilh final crlracl ret iPe

and add lh'r srrrre aN'untl.
The hr)!s tlill nol scalc lrr a

I: l manncr. Lct's sl|! the
l\rgglcs we IUY at our homc_

brc$ shop arts rhted al 5'%

alpba rfid. l.eI s also saY \\r)
pl{n lr) boil2.5 gallons i'l \'!oft,
$on dilutc tr) i galllxrr'

Iiirst $e ll (oncct lbr lhc
ditTerort alpha-oonl falirrgs of
tho Fugglcs. T(' do lhis $c ll
nlultiply lhe anx)unl ol hops

ll.7 oz.l linres lhe rccipcs l)rDs
r!A'r, (lili(lcd bt our hops AA%.
lhis is {1.7 x (6/5)) = 2.
'lh.rclbrc tle Decd 2 07. of
Fuggl( s {i 5"1, AA.

N.rt t ll compctlsale lor

lhc boil gruvil). \le plan ao boil
2.5 grll(nrs ofwort. ouf batch
size is 5 galons and (trrf oC wi]l
be 1.0;5. So our h,iling gravit!
will bc {55 x (5/2.51=) 110; ir
olber rvords, our boiling grl|vil!
rvill bo 1 110.

Looking al libLc l. we
oxped t0 get 1i.9'l; utiliTrtk)n
('f our hops at a gt.lvilr_ ol
1.110 conrparcd t| ahotrt 21 8'/.
utilizati(rr al 1.055. So. wc
nced (2 x 121.iYI5.9) =) 2-7 07

of liugglcs.

Ellt 8. SDochllt Gtllrl
'lhc amounls {'f spe(riall}

gr ails $ri use are thc same
onxnrnls as in $c all gfait'
fccite lo8othcr, the! li,tal {1.92

lh. ol grair. So, sc nake a Par-
lial nl,rsh ol llres€ olong with
0.92 lb. ol palc malt.

$oD 4. ldlrlcls
'lhe molasses ,{uts added on

r 1:1 basis. It d0{:s nol ncttl lo

$G[ 5. rrlG rrtlls
l.asil) i'!c nccd lo (r,rr\ert

the palc mall lo nrall extract h
Lhis cxarrple, lve Plan lo usc

dried mali extracl. Tho srtled
recipc contaiDs 9.5 lbs. ofpalc
malt, but wc used 0.92 lb. in
thc pa al rlasb 'lhis leavos
(9.5 - 0.92 =l 8.6lbs. r'fPale
malt re ahirrg.

'Io get our co lel.sion lhc-
t0r, we nccd to colculdle nrY

exiract cllicirxrcy. Sirtre I havc
adjuD.t ir) mr-' becr I usc thc
sccor)rt i0rmula I gavc. Ffl)nr
'lhble 2 thc liP ol nxtasscs is

36. So, nry FF is: lllj = ISGP x V
. O\'&djrnrl x ljPadjurlclll /
\Ygrain=|55 x 5 t0-62 x:16)l/
10.5 = 24.2-

lTen rrnfes is 0.62 tb. as

lhcre arc 16 oz- ii) a pourrd

10.5lbs. lvas the Lotalrvcight of
the grdirs. I Why is m) EE so

husv? NlosLlt bccausc I hrle a

r,ne-gallon spacc uDder rP

Ialsc botl0nr 0f rry mash tun.
N0!v that rvc harc nrt clli-

(liency 11c can (rnr!efl Lhe

rcmoirring p^le Inah 10 dricd
mall0xlract. \\h know tionr
Tablc 2 lhnt lhc cxira(it foten'
dal ofdricd mall rxtra(t is 15.

so tho rcm rrirg 8.6 lbs. of
malt {}xrrscl (x)nvcrrs 10 {8.6 x
(24.2/.{5J=) 4.5 lbs. drir{ trrall
.xtract. lhals il. -chtis 

(olbll
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thc star(:hes to sugars. Lefl uncon-
varted, stardr con cloud beers. It
can also bc a cirrbol source lrr
spoiling bacteria and wild yeasts.
Extracl brewers have two oprions
whcn dcali g with an all-gain
recipe wiih sta.(ihy adjuncrs. tilst,
they ca sec if aD extra(x version of
thc adjunct is available. Al(crnately,
for small amounrs of rhc adjunct.
they can pcrfbrm a paltid mash_ If
thc all-grain recipc oalls lor o large
amount ofarr aqiuncr for whi{rh
there is no extrrct equivalent. you
may nol bc ablc to ixmvcrt rhe
reclpe to an equivalent exFa{1
recipe. lfyou know $ometbing aboul
rhe llavor ofthe adjuncr, ihjnk
about possible sulsti0&rns.

In light Amcrican lagers. 30 to
40 perccnt of thc mash is eithcr
flaked corD o. rlce-'lhesc adjuncb
don l have thc cnzimes to converl
l|eir slarch 10 sugar on their own.
So, thay are mashed wilh gloir)s.
which have cDough cnzymes to 0on-
vert their own shrch plus srarch
liorn other sour(les, In order to ha\re
enough enzlmcs to mash starchcs,
a good ruie oI thunb is ro use an

rount ofpale malt in thc mrsh
eqLral to the amount ofstarchcs.

For an cxtract brewer to use ft
portial manh for a lighr funerican
lagcr his mash would hrve io pro-
vide 60 lo 80 pcrcont of the fer-
mentables. In this case, why n{,rjust
go all-grajn? Fortunately, popular
slyles ol bccr'ii'lth largc amounts of
adjuorils are oftcn available as liq-
uid malt exlracls. F(,r this exampte.
light malt cxhact desigDed t(,r
Ame.i.an. Canadian or AusrrAtian
light lagers would b€ a good sulsti-
tulc lbr a rocip€ that (all(:d lbr polc
malt and com or rice. See the lalcr
scctions for how to calculate the
appropriatc amount to usc.

To perlbrm a partial m&sh, fol-
low thc same procedue as in the
serlion on specially $ains. Il thc
re(ipe has both a shrchy adjuDcr
and specialty $ains. combine those
ingredienls in a single pariiat mash.
For example. lcl's soy you arc brew-
ing a srout with flaked orrs (u
starchy adjunct) and roasted barloy

ta specialty grain). IJse ihe sam$
amounrs of oats and ro&sted barley
as the sraled alfgroin recipc calls
for. Add an amouni of crushed pale
malt t0 equal the combined weighr
offte olher lwo hgredients and
porlorm your partial mash.

Step Fivc:
Converting Basa Malts

Polc ttrll
Up io rhis point, rhc conversnrns

fr(,m all-grain tr, extra(t havc bccD
simple. Wren convcrting rhe malr
portion of the bll-$ain rccipc.
thiDgs get I bit mdre cornplicatcd.

So l8r, we vc conve.led ihc spe
cii ly grains aud adjunct p.rfior of
thc all-glain rccip€ and madc a
partial mash with some pa10 malt.
At this point, wc will make a simpli-
lying assumptirln. Wo'll assumo that
our crlraction efficicncv in the par-
tial ml|sh i$ equal to the original
brcwer's omciency. Now, all wc
nr)cd to do is converi lhe .onaining
pale rrdl to malt oxtlafr and wo,re
finished with thc recipe conversion.

ls this :r good assumption to
m*a? Wctl, no and yes. Ir's o1
rerlly likely that your exractioD
cfliciency ic going t0 bc olactly the
s8r ! as thc original b.ewer's cfii
.aency. Rul it's likcly to be similar,
so - considerir)g lbat thc panial
mash is a small percenl ofthc roial
fermentables - thc dilTerenr:e iu
gravity is likely to bc sma[.

Now, all we need r0 do is con-
verl thc remaining palc malr to ar
oquivalent amount of malt exrra{I.
Unfortunately. therc is Do singlc
convorsion factor you (:lrn usc ro get
the comect anourt ofmall cxlrAd,
bccause prle rrsl( )ields a ditrercnl
amount offermenlable$ iD the
hands ofdiffercnt brewcrs. So firsr
you heve !t calcularc how much the
all-grain brewer g'1 from his molt;
lrtcn you can convert his palc malt
numbers !, extract.

'l here tlre three srcps io {rm-
verting an arn)unl of pale mali [sed
in a rocipc to an equivslent trmoull
dl mal[ €xlract. Thc firsl is .alculat-
ing the extraclion cfficiency of rhe

original brewer. Thc second is using
thc brcwcr's efliciency and the
poienlial oxtract rating of the malt
extract to corlrc up wiih a conver-
sion lhctor. Thc ffn$l srep is to mul-
tiply those tw) numbors togethOr.
Extnclion emcienr:y is calculatcd
using th0 lblowiDg equation:

Equation 1:
tsE =[SCP x Vllw

S(;P is specific gra.!'ity points,
the decimal portion of speclffc grav-
ily. A wort with a specific gravity of
1.04:l would hnve 43 specili{: grrvity
poin6 per gallon. V is the volume of
beer p.oduced, in gallons. W is rhe
weighi, itt pounds, ofthe grain.
Exfaction cfliriency gives you tlte
||umbcr of gravity poinls you
oblained lrom each pound otglrin.
For simpli(iry, add (hc weights ofall
your grains and mashed adjuncts
t0gcther f(rr lhis calcdation.

for an example ofhow to catcu-
lrte an extractlon cffi(:iency, let s
say you brcwod a ;-gallon barch of
pale alc r$ing 7.5lbs. ofpale Indt
and 0.5 lb. ofrrysral [ral1 and you.
origiDal $avily turned oul bc 1.04{.t.
You. €xtnctir)n elliciency w(,ukt bo:

EE=(40x5)/8.0-25
gravity points/lb. grain

As shown in T$lo 2 (sec pdge
.t8), dried malt extract yietds 45
Sravity points per pound of glain.
Uquid nalt extracr liclds 38 gravity
points per pound ofgrain.

A notc on the cxtrarr-potelrial
flgurcs b Table 2: These are tlpic l
ligxrcs, taken frorll a vuiaty of
sour{xis that ail agreed wlhin ll few
poinls. A{1ual {ixlract pobnrial per
pound va es depending on ho\'! rhe
rnanufacluror made the producl
{rnalt cxlracts co4tain diflcrcnr
amounls r)fwater). You can che{jk lf)
sce if informatlon is avdlable for
the specili(: melt extracts you u$e,
but as ths saying goes. those figures
ale definiklv good cnouBh for

So, to calcr ate ilre amount of
dried mall extract to substiturc lbr
pale malt. multiply thc amounl of
pale mail times the odginal brew-
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cr's o\tra.li(|n emcicncl (li\i(lcd bt
,15 (f:I/.151. lb.al( ulate lhc amourrl
,)lliquid mrll c\lract 1o subslitutP
lbr pal(i rrall. mulliply thc arrxrnt
of prle nralt dmcs llF/:18. lror crarn'
plts, using nuDrl'ers f.om fie l)fcvi-
olls cxanrdP, u.{) lbs. ol l)a1, malt
cquals (125l4ilx 8.0 =) 4.:l lbs
drie(l mflh crlre(l or ((25138) x s 0

=l 5 3 lbs. i'fliquid mall c\l.ad.
Illou \\ant l0 skiP thc Lt'l cal,rlr-

lalion. assurne arr p\iracti(nr elli-
cioncy ol 3o. t,nlcss th'r lfcwer gots

cxcorxlingly grcat or exf eedingl-r

Utr)r extractiolr, You Ll bc close

ll tho ll-grain rccipo (onlains

uDorashed adiuncls. tou $iI nccd t(r

rse thc fbltow'ng rormular EF = S(il'
x v- [\''djunrt x rPa4iunrl] /
(lvgrtrinsl. \bu can knrk uP tho
exlra.t Potcntial of lhP adjuD(t
{lil'adiurnrt) in lablc 2.

[Ioal01 [[nici ltalt
\!har il rhe re.ipc conlanrs a

substanlihl portion ol \lunirh malt

r)r \fhcal alr'l ll rh. rccil)r'frt!
tains \lunith lnalt. rrr;rll txlracls
made liom I00o,i, \lunich arc utail-
tble. SimplI rrrnvfrt thc Nlur)i.h
malt to NILnich mall oxlra(:l as l0u
would fr)D\ert palts rl'rll lo Palc

lf the refipe conlanrs lafge
amr)unls ('iwhcrl, )rtr' rc nol s0

luckr'. NIall oxlra.ts tbf bre$jng
\{hcat bcers arc rad. ffom 

'nir-
tur( s,,frlhcat nrall and palo mah.
Ift(r knor 11)e f0(!\rlagc 0l
shoal Dralt 1,, pal. mall in lhe
.x1ra{l. t,,U can odd rr n'ix ofwhca!
nrrll.xlract artd lralP malt c\lt rr(1

lo match lhe all grai rcfipP s miri
ofwherL malt and pall tnalt.

'lhcrc aro lour st'ips to don)g
this lirc1 (:lnrrse a mall cxtracl thal
.onbnrs a highcr Pctl:cnLage ol
$ipal lhan thc re.ipo. Socond- 

'[l_rulatc thc t(nrl amount ol\1heaL
mnlr cxlfrft Iou nccd. Thi(1, .alcu_

La1( h,,!r much rvheal trrall cxtracl

:ou nccd to a(ld lo gcl that nrnounl

ol pure \rhcal rrrall |xlract. Firiall!,
ralculatc hov! rrnt(h palc rtrall
cxtra.t |lcerls io bc adde(i lo cstab
lish the o giDal brlar.c

L.ls sat lh(, all_gt. D fe(riPf
calb lnr 5 p(trrnds of shear max
and 5 p,rrnds ol p.lc trrnlt. a .-'0:50

nrix. Lct s also s{t lhat Iou iirrl A

whcot bflrf nralt c)itraul nrad. tiom
700,1, {heat ond 309; |ale malt. Y)tt
r:alrularc thrl ).rr necd 4 p(trrrrtls (tf

shcal unll .xtract and a,!r.re'
sponding { pounds or IhlP 'nalt
crrrafL. lb gct:l pounds ol \\h()al
trrnlt e\tr'act ln,rn lhc 7011, rnixlure

tou n.e(l 4/{) 7Lr or :i.7 Pounds of
lhe sieat bccr Inall exlracl. lhir
mcans Jou rls,) ha!o {5 7 : ( :jl)) =l
17 pounds,)l palc ntril erlracl
along wilh lhc lvheat Irralt cxlr'r(:l
Sllbo acl lhis 1.7 lfl)m thc ,l |(,(nds
tolal Iou r)e,{led. bu \\',)ukl nrtd to
add {4-l.7 =l 2.3 addilional poulds
ollale malt cxtrtr.l t{r ond up witlr
a io:50 ixrurc oI cxrracl frorn

\\'ln rl )all and Palc nralt.
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lGart
'lhe exlfact bccr from y('ur con-

lertcd rccipe should tastc vcry sinri,
lRr to thc original beer il you fbtlo$
the inslrudi(ns as closelt a$ possi
blc. But the most ilDporrsnt varjablc
mav be thc loast. Use thc scme
ycast as spr)cificd in the all-grain
fidpc, pit'tr enough ]casr (this
nreans Daking a starlor) and (xnr-
trol your fi)rmcntalion rcnrpcralule.
TWo bccff rnade [.om i}le same
wo.L, but lbrmcnlcd undcr differenr
conditn'ns, can iaste very dill'ercnt.

Ulat ltoll lrllacI lo lll-0trir?
You can convert nnlsl all,grril

lccipes-ex(xipt thosc with lrrgc
t|mounts of unusu'rl starchy
adjunctFto an €quivallxrl extracr
rccipc. llnl can you do the revarcca
ID many cas€s, th{) aDstt'cr is no. lf
the extract boer uses a malr cxrra|l
made from a mix ofgrains, and ihe
n x ofgains isnl spccilicd, you
(:an t convcrt lront cxlract 10 all-

grain. lior oxample, if trn cxrract
brewcr used 5 lbs. ofsrout nltrll
extrad, you may have no idoa tlhaL
mix ot graiDs wcrc used l0 nrakc
thri stoui mall extraca- (You rr)uld,
Iotlever usc the hopping schedute
thc oxtrad bretver used.)

Ifthc exlraci brewer has fofDru-
laled ao alfgrairFlikr" recipe. a
rccipe wherc the lbrmenhblcs are
supplicd by pai+i ma.h crdra.r r|ld
th(f drrkcr colors are supplicd b)
stcoping or paftial-mashing speciaf
ty grains. you (rn conlan the
rer:ipe 10 all-grain. Basicallll lou
just "reve.sc" thc equ{ti(,ns in t$,o
stcps. lhc olh(lr stcps are the samc.
for oxample,lou will cnd up using
tbqer hops than an extra(r bre$cr
would use it hc boils a conrnnrrtrtcd
tlorl. To calculatc th. corrcct
amount Lr) usc, mulliplv the amount
ofhops used in thc oxtrarl rcr:ipc by
hi'p oxtraction rale for your all-
gratn worr gravity b] lhc hop
c\trarlirn rlrc lbr the .otrceDlrared

wort gravily. To convert ttom mah
cxlract to pale rnalt, you would md-
lipl) the tlmounl of extrad by cirher
45 dilidod b) !our cxtract ellidency
fr,. drid malt cxha(1. or 38 divided
by your rxtrx.' cflicienty fi)r liqutd

Gar l leallt Gtorc r 0.3r?
Ushg lh{lse st(:ps you shonld be

able to cal latu all extract cquiuL-
lent re.ipe ft). almost ant rll-$ain
rccipc. tsut, will rhe bccr tastc
exaclly lhc samc? \!cll . . . no. An
cxperimcnt pullishcd in a.el,jrq
zcftnigzcs showid that dilierent
breworics cor d r)ol pfoducc idcnti-
cal berirs evr)n $hoD thc! uscd ideo-
tical recipes, ingredieDts and prccc
dures. Howover, Iorrr bc{}r shoutd
bc similar in lastc. ,\nd afler a icw
rounds or brerling tour bcer, i1 may
bc brlLcr than the origilral! I
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brcwing idea is aclually an old
brewing idea lhal has been discov-
ered through historical rcscarch
and rcvived. First'\rorl hopping is
ar cxample ollhis. Ofterr a new
homobrewing id€a comcs liom the
prartices of commcrcial brewers.
Thc curent flnx ern aboul holside
acrolion is an example of an idca
th8[ filtcred down |o homcblr]wing
from commercial browing. Atrd
sometimos, a^s seems lo be the case
with ms-sh hopping, the idoa rmes
from within thc homebrewi g com-
munity ilsell

Ma-sh hopping is yet ano*rcr
way b add hops ro lour beer.
Adding hops dLiring the boil hes
alwoys been an option for home-
brewers- I.ater came dry lopping,
adding hops to youl becr d ring the
secondary lernxxrlotion. l,att,ly, thc
idea ol lirst-worl hopping - odding
hops t{r your wort beforc briDging il
to a boil hLs b{}en expl0red /s?e
" First-Wo.t Hopping, " Febr ud rV
BYOr. Now, some homebrcwcrs arc
even &dding hops to their nrush.

The Valiables lhal Affecl
Mash Hopping

'lhat mash hopping yields litllc
hop bittorness is roi surprlslng. Hop
bittering compounds need to be iso-
merizcd in the boil and the lemper-
aturcs ol ihe m&sh arc not high
enough to do this. lhe hops arolefl
bchind in the mssh tun when the
wort is recirculal.cd and run offso
they arc never boilod.

What js surprising, is thal navor
and porhaps ffoma are (arried over
all the way from thc mash to rhe
ffnishcd beer. Most ofus homebrew-
crs wofc taughl rhal late hop addi
tions were needed to prescrv0 hop
flavor and aroma. Il you addcd hops
loo cerly, these (x)mpounds would
boil otf. I hrough cxpe mcnting
with mash hopping and first-wort
hoppi g, however, many homcbren/
ers sre finding that this jusl isnl
always tlue,

Some hop flavor and aroma
rem ins even for cady hop sddi-
tions, including lirst-wort hopping
and mash hopping. Paddock Wood
Brewing Supplies, on their home-
page {www.paddockwood.coml,
specul0te tha{ hop flavor and arome
compounds may somehow gcl
bound more tighrly to other wort
compounds at typir:al mash pHs
than al boil plls. Why this binding
process doesn't roverse itself during
the boil when the pH drops is left
unexplained.

lellet hops are believed 1(' work
better than leal hops for mesh hop-
ping. This mak€s sense bocause leaf
hops nsed the agitation ofthe worr
ro break open lheir oil glands- The
glands won't be brok€n opcnjust
sitting in the ma,ih. In contrast, the
oil glands in pellct hops arc rup,

Masn Hopping
Bored olthe routine? Put a little hop into vour mash

bg Chris Colbg

M6h-hopping. adding hops h the
mash. is tnsidcred by some brcuers
to be a rcplaccrujnt, lot dtg hopping.

EW IDEAS IN HOMIjI]IIIJ\MNG
rome frotrr many sources.
Sometimcs a new homo-

Similarlllss to
First-Worl Hoppin!

In somo ways, mllsh hopping is

similar 1{) first-wort hopping. Iror
example, in mash hopping and first-
wort hopping. the hops are added
prior to thc boil. In olher ways,
mash hopping is dilTcrent from lirst-
wort hopping. First-worr hopping is

scen as o replacement or paxtial
rcplacement for hops added in thc
boil- Irirst-wort hoppirg contribules
slightly more bitterncss per amount
ofhops used tha.D traditional hop-
ping docs.

Mash hopping, 0n thc other
hand, is seen as a rcplacement lbr
dry hopping. Litile or no bitterness
is impartcd t0 the beer, but the hop
tlavor and &roma ofmash hopping
dre considered by somo homebrcw-
ers to be highly desirrble-

Mash h0pping sharcs one othcr
similariiy with first-wort hopping -
some homcbrewers dor't lhink it
works. Dis{:ussions of mash hopping
in various homebrewing chat rooms
are lairly cver y spUt belween peo-
ple who believe in mash hopping
Irnd people who havc tried it trnd
(laim that the hops iidded 1o their
mashes oouldnl be tastod. Iror
(lxample, {,ns homcbrewer, Mike
Karnowski. rcportod tl, rhe Hom€
,reu, Digest lhal he sddod 6 ounccs
0l Cascades pellet hops to his rnrsh
and they yiclded Do hop bitrerness.

Even nong mash hoppers,
thcrc are $ome differonccs ol opin-
ion as to what. exadly, mash hop-
piDg does. Some m&ch hoppers
claim that il. imparb an excellenl
hop flavor. but no arona, while o[h-
ers say that hop aromu remains.
'the jury is still oul.

BtrLs Your0w\ March 2o0 |



ミヽ chniques

iurcd in tho pdletizatnln pnress. In
lhc trr$h, thc pellcts arc licc to
break aparl, relcasing thc oils.

Thinnc! mashcs bring oul nnlre
hot flavor thtrn rhi{ik{}r mashcs.
'lhis is consistcnl lr'ith whrr se
krx^r aboul tlrc solubility of hop
c')n'pi,unds in lvort. Thc thickcr tic
won. the lcss hop bilterness is
.xtracled liom hops added during
lho bi'il. A lhnrkr)r mash should likc'
wisc cxtract fcwer navor and rroma
crrrlpou}ds as \!cll.

Mash }opping supposcdl! Norks
betlcr in soft watr'r valucs lhtrtr nr
Mrd watcr l his is partiall) fonsis-
ipnl vrilb brrwing thoory. Bccrs
brcNcd in har(l Bater arc porcoived
as ha\ing a harshcr bittc.ncss than
beer brerled ir soti !1atcr
Proponents of mash hoppilg rl nr
lhal htrrd tlaaer produccs a beller
hop navor Ift'rre!cr, hard \r'atcr
supposcdl] alsi, .on{ribLrt{rs to a

pr)fccptioD of more hop bitrcfress-
(lritjfs of mash hoppirg who have

l'|owrid h llald rYatcr claim that
thoy (:an l lasle lhe hops. This is thc
oppositc ofNh&a would be .rt)eflcd.

Noblc hops supposedlt $ork
{vcll for mash hr)pping, \,rh'le
Amcdcar hops work poorly 

"r not
rl rll. Il s rus stfangc ihat somc
hops should work and otho$
shoukln l. lfone prolided bfLrcr flr-
!0r rhaD thc othcrs, thai could be
understood. llut that on{r tr_pc of
hops simply irouldn t work al all is
hrd l() u dcrstand. Obliousll more
rescardr nceds ro be donc.

Putting Mash Hopping
to the Test

I decided t') $e for nrrsi lf if
nrash hopping lvorkcd. and it s',,
ho$ il slarle(l up to othcr hopping
tcchniqucs. I pprl)rmed a qLrifk,
"sorni-scicrtitic" cxpcrimcnl to lesl
rhp riiferences b']lwcen lnash hop'
ping. first-worl hopping, and tradi
tioDal hopping laddiDg hops (lufing
lhc boil]. In lhe cxpcrimanr, I did

nol lcst every p('ssiblc pcnnutarion
ol ma5h thirikre$s, water hrfdncss,
or hop n.l)c. I uscd conditi0ns rhal
pn'u)nenrs ol nrrsh hopping
claimcd rvoro mosl fa!orablc lo rhc
t(xlhr)iquc. Sircc nino was tho onl)
pal{re in the cxlxfiment, this
should be lakcn nri,re as a lost rrial
d)an anl sourcc of scjentifif pr(r)f ol
the cfTe{rts ol nrash hopping.

I made inrr klcnlical l|rlshos
with orc pouDd ofpale mrll. lhe
tlxNhes {!r(i ct)ntaincd in lbur
identical bcor l)ilrl)crs atrd i|lcubat'
cd lbr onc hour ar 150" l: ir n)
ovcn. Alllr moshing, I lransl4rrpd
Aartr maqh L0 s nlloD mcsh bag and
placcd ftc bag in a large kiritn,r
sranrcr I spargcd lr'ith enorgh
17{)" I wa1er ri' yi{:ld a lvorr with a

spccific gravii,r 0l ab{rul 1.048.
I added a nrixturc of noblP h0ps

(0 (!a.h l)f1he rr1'rrr cnts. Thc
amo nt of hops $as cqu'val0nl 1o

14 HBL {boilod tbr one h(!rr) iD a 5
grllon brr(dr. For thc mash hopping
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hcatrnent. hops $erc ad{led imme-
diatel! alttr nrdshing-in. l;or n,
lirst $orl hopping lreatmcrl. hops
rvcrc addcd ro thc !{ortjust prior
t{' boiling.

I b0ilcd all ol Lho Norts for onc
hour Iadd0d the sa lc ntix ofhops
Lo thc haditional ll)|ping u.rltlnent
a1thc begnnilg 0fthc boil. lhc
final wor'1 was a ncgaliv{r control
and I didnl add aDy hops. ?\llef
boil'rg 1 cooled allthc worls to
ro0m t(xnperaturc.

I lr$tcd ea(rh l.reRfmenl f0r hop

bitlemess and llavor by lasting cu(lt
'!iort. Dlre 10 tiNc considerafii'ns, I

didn t make beer liom thc t!0rt
{l his ruled oul cxpar)ding thc
(ixpcrincnt 1r) includc dry hoppirtg.l
|ermcntaiion reduces the ovcrall

lev.t ofhop bilterrress, bur it should

stfect cach of lhe lreiltnrctlls cqual-

lt: For cach trcrrlrerrl. I tried to

assoss tbu qualit! and thc rclrtive
qualtily oflhc hop 1l !r'r and bit
t{rness.'lb conlprre the rclativc

Tabio l.

lop BInernoss and Flavo「 v3.10口ping Techniq■o

Tlcatment llopBitlemess
(rclotive rarkinS)

Mash hopp€d 1

Firsl-wort hopped 9

Boil hopped 10
Unhopped 0

Hop Flavor
(relarlve ranking)

4
10
10

quaDtiry ofhop hitlamoss, I uscd lol ofhops ti) your nrash tun. The

unhoppcd wr)rt to dilule lhc most mash-hl)ppcd wo{ had a srnrll but

bittcr worl to tho hvels oftl)ri less noti(:eablc arnount ofbilterness
l,iller'$ons. The proportion of l'hcrc wIl^s somawhal nrt'rc hop lla'
hoppcd w'r1 to uDhoPIJed prorided vor'atrd aroma proscnt

dre basis to mate the asscssment thc blticnrcss ol ihc lilsl'worl
(rl k'ast semi) quan talive l-he hopp€d and tltdilionallv_k'pped
res lts of the hoppilg c\perimcnt \lorts wos very similar, and much

arc ,{iven abovc in Tdble I higher thnn ftc muh-hoppcd tlort'
In u'y cxperiment, tho rradiiitnrrlll'

The RSSUIIS hoppcd worr was thc nn)sr bittcr'

Vy prclininN! expcfimont sug- but nol by much Sirr:e it didn r lake

gcsts $a1 ln$h hoppirrg works as Inrg lo hoat th(lse $orts lro nush

;laimed, bul he prcprfed to add a tempcraiurt) lo boiling il isD'l sur'
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fechnigue5
prisiDg thar rhe first-\von hopt)ed
and lrrditonally bopped 1r'atmeIls
$crc so similar. lhr) lilst-$i,rl hops
\11r'c onlt ir thcir !vir1slgbtlr-
lorger than lh(! hops fnrm tradiliin
allt hr)pl)od trealrnoDt q'erc. (Uhy
th(i lirsi-wi)[ hoppr{l $rr1 rvas
slighlly lcss billrif is a nrystcry.l

'I}e hop fhvi'r'and ar(nn tionr
lhc frrsL-rlort hopped and tradili(,r
rlll hopperl worls \vns orcr fivi(c rs
high as the nrash'hopped \,!or1. (See
'lAbl{r I lbr how th(sc coml)aftrd.l
IIowowr, I thoughr thc qualiti.s r)l
thc hop fla\or and aronra s'erc a bil
mor.! rctinod and plcasing in lirc
nash-h',ppcd wort. l lis pcr(rption
renalned aftcr I dilured LLc olher
w0rls ivith unhoppcd srrrr lo cqual-
ize lhc anounl ofllavor and arona
amofig tLc trcalrlenrs.

'lh{se prcliminart n:sulrs sug-
g.st thai hop llavor and ar(rna are
exlra(:ted ir rhc rash and suryi\c
thc boil. But to gel rr,rnrat lclcls of
thcso in lour bccr rou lt Dccd ro

add larger amounrs 0l hops lrt
replaring tour {rsual anhl|llt offla-
\orhops lvith 2 1r' 2,r/2 fin.s Lhar

)'lash hopling is a vrlrv D'rw
idca rnd lhcro is no publishcd
resoorch on lhc pro(xlrlurc at this
time. All ihc avail llc inf(rration
about mash hopping flxDas fr(m
hrtrncbrcwers orchangin g inibrna,
ti0n about lh.ir brcrling r\pori-
cnces artd c!periDctlts.

I.ike rnaDJ" noir and nostll
rurrlested ideas, opinions about irs
merils laN rrtldlt. \1ant prot'ononts
ol mash h0pping hate aD almosr
elarsclicd rfrvof aborl gclting the
sord out .$out nash hoping.
Othcrs rlainr thcrc is absolurch
rothnrg to supporr rhc (lairns of

\ou h.t\'c n cout,le r)pions ifr0r!
arc curious about mash h0pping.-lhr fi.sl option is r0 sit back and
\lait until u.c is kno$r about rhe
proccdurc. lhc sltrDd oplidr irjust

t0 dilc in ard try i1. fhc w(,rsc
thing that can happ.n is I'ou mighr
tnd up rlilh r torlsr,recr baldr ol
befl: Given lh(: hoprlrrsani flavor
iirtr trty cxperinrcntal r'orr, I defi'
nilcly !lan 10 try rnash hoppit|g in
0ry lcrt hatch of bcer

What liext?
BI rtor\'. ilP ho cbre\vers hare

jusr about rxhausLcd ou. opLirtr$ of
tlhcn to add lx)ps.o bcer \{c ({n
arld tll0|ll lo rhr ruash, 10 thc lirst
rvoi. 1o b,rilir)g $oft and in sec-
or'dal-l lcrntentalion. Some brcwers
cler a(ld hop conris dirccrly lr) lln
ishcd bccf irr thcir glasscs. and
thcfe arc olh{rs inlirsc fteir bro$-
rng and sprrgc rvarer tlirh hops. I
supposc we roukl trl nall h,rpping.
a{lding hops ro the l,ulcJ as il is
slceped, grrn nrred and kilncd Or
nral bc lhmer's-lleld hoppilg, so$-
rng the gri,lnrd oflhc brrlcr'' lield
$itb hops \\'ho knolys whal thr!
Iulurc lxrldsl I

The Original
Pitchable Yeast

Expanded line up with
Over J3 Strains- Always available

Take lt,shake lt,
ⅣIake lt!

器ぶ:fi:1. ww_wh■dabs.com 踏肝1。 ]・

Keg beer without a kegt

Beer
Dispenser

Just PRESS, POUR & ENJOYI

. Ersi€r to lill lhan bottles - No pumps or CO, systems.

. Holds 2 25 $llons of b6ef - Two .p1!, , perloct ior ons
5 gsl. formentsr.

. Pal6nt6d s6ltinllating Prossure pouch maintsin!
c€bonalion and ff €shnoss.

. Perloct disp6nse *ithout dbturbing s6diment.

. Simple lo uB€ - Easy to cary - Fjts ln 
.lridg€,.

. ld66l tor pa ie8, picnics 6nd holidays.

Asllottn p.rq lrtga Bs€r Disp€nsor at your tocat hom6-
bre* Bupply shop and al your tavorilo craft br€r€r.

QUOIN laorwrcea'cor:n') phone:(303)279-A73j
401 Violet St. Fax: (303) 278-0833
Gold€n, CO 80401 http://www.pa ypig.com
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Four $5 Fifiers
Cheap, easy-to-build filters lor your kettle and racking cane

hg Thon Canncll

VERY TTMI: I \'IAKIi IIIJIJII, I

have lrouble with scdimcnt.
lf I'm boiling, I hrvr) t,, dP l

\\ith fie hol b.cak and tho hops. If
I n ra(king, ils the veast. And
man! rccipcs say to "lcavc an irnlr
ofbccr" wh'xt siphoniDg of ra(:king
1o help mainlain .larit!. Onc inch in
the broiv kctlc is morc thoD lw(l
bccrs.,{r nr{:h in nry lcfDrent.r is
ah )st 18 ounces. lhrts{lotof

'lb rcned] this problen, l'vr
baon using a copper "(:horcboy as
s filLer lt's chcap and handy and
casy to maDipulatr) iDto rtrld shales
aM snall spaces. IlUl it s hard ro
llnd pure copper spongcs (thc lasr
batch of "coppcr" sporgcs I boright
wcrc rxlpper-plaled ironl) Slainlcss-
slcei sponges work niccly in the
kettlc but woD't lit dowr) lhrl e.k ol

So 1 srit do$n and srancd
skciching ideas lbr usolirl, {r$y-Lu
build lillells. Herc s whaL I (am€
up wilh. Ea.h ofthcsc dcsigns
ivorks wcl and costs lcss than $5.

Kellle Filter one:
The Simple Stainless Sponge

In thc br{}w kelllc, you ll have
plerly ol Lrub to filter, scvcral
oun.es ofhops, so ctimcs spnx)s
and cven rhc occasion'rl waywn.d
gfosshopper {1ley, il hrppcncd |o
rne: il could happcn to youl)

Assumhg rou htrvc r drain slig-
or at rhc botl{nn of!our koltle. the
.asir.sl solutior is a bent tubc and a

stairrless spongc (scc photo l). lI
you hav€ a sipho rube iD )rrr lct-
tle, just bend it s0 thr! slainless
sporge Ilts benearh thc cntry port
and install it bcforc ary_lhing rlr'
gocs i[to tho kc1tle.

Ihis solutnxr wi'Iks, buL it lacks
clegan{je - a d. as | 

'renlioncd. 
ir

assumes that lou havc a kcttle wilh
an atachcd ball vtrlve. If!!'u don'r,
Do probl{im- In rtl! first lears of
brew'ng. I sinply plungcd rny rack
ing tubc through lho nrid(lh ofa
coppcr spoDge. l1 rlas atlached lvith
a lwis( of brass wirc and worked
linc for kcttlc ro0king lts well As

tnovlrg bixir |l1rnr the ftrrnenle. I

advise usirg stajnlcss-stocl spongcs
in thc kcitlc and coppor ill thr |er,
menter Copper sU)nges will fit
through the neck ol a glass tbr
nenter bui statuloss is srt 1(rr big.

Ketlle Filter Two:
The Tube and $creen

My nexl idea in!('lvrrl usirg n
b.onze srrcen ar thc llltcr I picrccd
a r/2-inch by 6-iich pipc wilh a 3/s-

inch dril bil. Ir)srcnd ols('ldering
Llre siphon tubc into this holo, I
chose to soldcr in I inch ol r/4-irxlr

tube. In the pholr, (see llhoL(' 2),

tou'll see ltro small lrb.s: ona slit
and expandcd. thc othcl with a
flared cnd (both desig'rs work wetl).
This produ(es a firring lhat I can
slip-fir into the siphon tubc, soldcr
in o. evcn add rtrrnher trr!.lranirlal
lilting lo.

.Aflcr soldcring on tivo cnd caps
lbr support, I cut (nrr rl'l) r 50 pcr-
ccna of Lhe tub€ lengthwiso wilh a
I)remel tool cui-oll \'\,hcol (scc photo
3). thc linal s1r)p w$ wr'rrrpi||g a
scrccn arourd lhc rube and solder-
hg it (see pholi) 4).

Air)ther opdon is 10 lcave o {r or
botl cnd caps unsoklercd (do solde.
the '/4-nn,h conh{1or) and jrsr roll
up a leDglh ofs.reen and inscrt it.
'Ihis is much simplcr a,)d nrlolver

U lJou ha c n sfi!:pt, an cost/ sol&tloz is
d bcnt tuLta oul u shl;,lPss spongc.

'tl'h snatl t hc dpsions: onc split and
erpantlad. uLl orc nlith u llarcd cnd.

The author ^rs a l)ra,n.l tool cut o.lJ
uh.al Jbr.Lun4t ltis tube lcwtht ise

L'or he.linal stt t,, r:rflF a stc.n
aht.nd thc tubc und th. sokl?r it.



poie.15

llba(n sLaiII h ts- stccl shcathin g unN
Jbr.cd o(t)r this (qpq l u)nntrtt'r

―
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is tousc staitlh'Ns-stppl iinp tluDtps.

Kettle Filter Three:
Stainless-Sleel Shealhing

lllv nert i{lcr {rs lo uers(rnf 0l

thc $ovcD stainlcss sreel shealhing
that (r)vcfn rn) dish\fashct hoscs
land similar h,,srs l,r hishrres\u|1
insrallatioos). I cut drc ends li(rn a

s.rlp oi 3/s-ircl) shcathcd \lrtor
pi!rl and disfrrled lhe filliDgs rDd
iitcrioi lh.n Itbr(,ed one wr)vcrl
end ov|r r z-inch coppcr " 1 fr)r
nefior lhlf-infh shtsarhing !v,,uld
ha\c bcon a bctlcr iir. bul I uscd
\ha1 s(rrp I ltad lscc phorc i).
'lher lclanrt,ed il $irh tr bit ol brass
{irc in proparAtion for soldpring

'Ih(i nrxl lhing I did was tho
wnxrg tlrirg. I sr)ldercd sLair css !o
coppcr using (,rdinar! non-to\i( *'l-
dri arrd llux- lhc casicsl solulon
$(xrld }a!f lJePn t(' usP brass 0f
copp.r siro io hold rhe sheaL}irrg in

|laco. All it rcquircs is a mochanical
llL. a bir,rl liiilion, rrrl dre ability lo
rvithsrand 212o lr. ll l the bcsl wr!
hold it ir pla{c appcars to bc srain-

lcss-slcel.finrp fhnrps (s{r' photo
6). Nexl limp arornd lllbur Oclikcl
''car" cri p clonrps ond rhc special
l,,ol fof theDr. 'lhpsc rfo sold bv
Graingcr lir'!i r\' grainge r.(om l, Sl.
Palrick's of Tc\as l{1!a\:s1pa6.coml,
and othcf h,,Ir.brrs shops ns Ncll
ns indusLrirl {nd r(|t,,rn,,li!e supply
houscs. Si. Pat s has attbrdabie
priccs rr r)lli,rs a (rx prchcnsilo
chart thiL lclls wl)al si/e ( laDrp
gocs ilith whal sizc 1Ltbc.

To s.al rh. opcr cDds. I {'lanped
lhe n{:\iblc tul)ing. rur trnd soldcrcd
thc cnd lo\v I had r\'o nes t ,1,,-

rrpri kct e liltcfs. Boih dcsigns are
east to sanili/r in br)iling watcl or
thc ovcn. both arf rngSed, b('lh an)
ilcxpcDsivc. Each liltcr rost less
lhan 53 lir psrls rDd lralrrial

The Facking-Tube tilter
\lf nexr ider $as rhe ra{rki[g

(ubc filtcr, oD0 dcsigncd to til ejlhel
a [pn:al pl$lic frr){i oI oDc mad.

Clayton's Brewing Supplies
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Fax 304´ 375´2059
cnlail blclayton@cc.net

Ask for Our free catalog Of 91■ 1lil、 brc、～ingゞ upplits

at uiscount price、
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Since l1)7{), Will;am's l}rew-
ing has bccn ihc lcadcr in
catalr;g hornc broving saft s.

\{e leirture a h(ge lilc 0l'
horre brewi g equiFnent
ancl supplies.

Request yolr 6 ee calalog t()-

dar_, and find outwhy $eare
the leaclcrl

Mu-nnn'S BRBwruc
PO Box 21,5 BE o SaltLcandro o CA・ 94577

1'hone rlequ(,sts1 800‐ 759-6025 。 l ax1800 28,2745
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“Chad‐ Free"Entry B:ank!
Deadline:M87Ch 19,2001
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Mal19 Address
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SG[d yow onhi€s l0lho ofiicial
label-iud0iu 0mmc8:

BYO Labe!Contost

5053 main Sl,001,Sune A

manchester cenleL VT

05255



Polecrs

me adaptet Ls borc oul totrt the rd.k'
ing (dn?. r"ote canc i side lhe scrcen.

lro|n copper tubc (see ?ire tas?
hojects.' S cptember 20001.

To gel stdrted, I needcd a r/.r-

inch [o l/2 inch adaptor &t lhc top
and a lz-in{ih crd oap at thc bot
tl||u, p[]s somc Dronze scr'oc|l.
$hcn racking, it's nice to be able to
put the inle( of lhe racking cane
vcry near the bollom of the rirrboy
to suck up all thc liquid. If I

attachod thc adaptor to thc cnd of
(he riane. I would still be loaving
thc last inch" ol beer!

So I bor€d oul thc adaptor to a
very tight ftiction frt tbr tho rarking
canc (you car sir! th€ cane inside
the scrcen in pholo 8). Nexl I cut
the cnd cap in halfso I could posi
tion it morc procisely- Then I sinply
rolled up sorne s.reen and slipped it
inside the fittings. I did not solder i1.
'lb sccure thc s(x€en, I'll use some

ft xxl'grade high-temperaturc srli-

A length ol woven st8inlcss
she{thing w0uld do the trick, too.

You wouldn't have 10 (lurl it inlo tt
tube - it already is a tube or
seal any scams. Just cu(, anoint
with silicoD seal. and slip into thc
caps, pushing a bit to cxpand the

Th€ cost lor each of these fil-
tors, not ilxluding tJIe scrap staii-
less shcathing. was aboul $3. Yiru

should be ablc h make ant oflhese
projecB ro.less lhan $5. A piccc oI
slainless shcathed pipc costs a.bout

$10 and $ould make a keltle fiher
ond a ra(ki0g-cane liltor. Crimp
{lamps are about 50 ccrlts each.

lfyou use stainl{:ss lirr all the
connecti('Is (which is Dc(essary if
you us€ ariid cleaners), try
www-movingbrews.com. For prod-
ucts made ofwoven sheathing. see
wwwzymico.com. trcrmcntap
(wwwfcrmcDiap.com) sdls its own
liltercd siphon tube. I

Thom CanneU is an autonolitc
ariter liuing in Lansing, Michigan.

呻
肛

晦
肛

“
師
呻
肛

1』verliser indoH
Ci『 olo

No
Ci7=lo

lo

to sanitize in boiling uale. ot thc oren.

HomebGwing Supplies . . . . . . . . . 29

American Erewers Gulld .....20
Eeerand Wine Hobby.... ..... 42

Beer, &sr & l\,lore Beer.......,,, 10

Brew 8y You...... ..........55
grewersResource ............. 14

Brewsourco. . . . . . . . . . . . ......41
BYo LabelConlosl ...... ....49
Calilomla Concentrate C0...... -.. 19

Cascadiy'Coopeis........... covlv

Cellar Homebrew . . .... ..55

Cla!,lons Brewin! Supple3....... 48

Crosby& BakerLld...... .......4
E,J, wren Homebrewer Inc. ... . . . 55

F.H.S|einbart............... . 13

Fermentap..... .............28
f€ffon & Hobbie Communications .2l
Fou Equipm€nl company- . . . . . . . 55

Freshops. ...................55
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Hobby Beveraoe Equipment........ 8

Home 8rcwery, The (M0) . . . . . . . 20

HomebrewAdvenlures.......... 12

HomebrewHeav€n ........,45
Homebrew Pro Shoppe .......44
Jet Carboy and BotleWasher Co...55

Larry! Brcwing Supply. . . . . . . . . . 44 21

LD Carlson Company. . . . . . ..11

Listermann Mlg. Co. . . . . . . . 42 22

Maltose Exprcss . . . . . . . . . . . 41 23

MidweslHomebrewing Supplies...28 24

Munlons p lc. ....... Cov ll 25

Northern Brewsr, Ltd. . . . . . . . . . 12 26

PaineS/John Brll. . . ... Cov. ll 27

Primal Brewer Clolhin0 Company..45 28

oualirypure ........... 21 29

W‖ lamも Brew n0          48

W neMaЮ子日bra"       _10
W.east tabolatoles     _ _ 8
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UN:TED STATES

Warnrr's lradind ComIanv
1115 Foudh Sr SW
Cullman
1-800-965-8796
E-mail:
www@wernerslradingco.com
www.wetnercIraotngc0.c0m
The UnusualStore.

8rcw Your own Brow
2562 North Campbell
Tucson (520) 322-5049
1-888-322-5049
www.Drewy00r0wn0rew.c0m
jut staff is lnined by the
Anerican Brewets Guild!

Hometrcw8ts 0!l0ost
& Mailordor Co.
823 North Humohrevs
fta0stan
1-800-450-9535
www.n0meDrewers.c0m
FREE CATALoG! jver 20
yuts of brewing experience.

Whal Alel Ya
6362 West Bell Road
Gl€ndale
(623) 486-8016
Grcat selection of beer &
wine-nakiog supptes.

1塩枷||‖¶
I力lill‖
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醤ル予′°m

:88′:I:Itl,COmpany
Anderson

g滞
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器紺酷腑鵬 柵

壼il櫛尋{濯L.“7
濾欄魃 ′&

1靴ili13騨
∫剛・676

www beerathome com

The Brew llut

鳩 1品
[a"Hampden Ne

l‐ 300‐730-9336
w vw thebrewhut com
θ
“
r 14/7θ  Meaσ

`So″
――
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The Homebrow Hul

h輛蠍“
鵬憮
t品1蹴銚l口 y

l【 ::き !1齢:;‖!lir
www o dwestbrew com
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ilalloso Erpross
391 lvlain 51.

!lonroe 1 -8o0'ltlALToSE

Buy supplies hon the
authors of CLqIIEBREWS !

Home Brewes MarI
8027 S E Cocoout St

‖需 i:‖lも 1錦:|」:[:鑑
θ

“

′a lll・θ supp″θs

u‐Brew
567411器

|‖:uana R0
1‐ 800‐ 345‐4441 or
FA× (904)008‐ 3861

SEι4PaFSr‐ 22 0011 sF
Iクb Ha′υ′′4″′

1:『治よld Road,ste 660
1・lar etta l‐ 888‐571‐ 5055
ιO″ ρ
=1∝
s.力10わ Oυallly
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辮辮勝ιttW"
柵朧聰 器lttm
FPFF"″わ0′

The Brew6ls Coop
30 W I l4 Butterlield Road
Warrenville 60555
(630) 393-BEEB (2337)
DuPaoe Countv s
LABGESI ho m e b rc'/,/ shap !

Chicaaoland Winemakals Inc.
689 West Nodh Ave.
Elmhurst 60126
Phone: 1-800-226-BREW
E-mail:cwinemaker@aol com
www.cwtne mal(et c0[]
FBEE instruction!

Crystal Lake Heallh
Food Store
25 E. Cryslal Lake Ave.
CrystalLake
(815) 459 7942

Maple Syrup - BulkHerbs!

Anderson's Orchard&

期躁」Oι H岬 6

:認11儡甜襦3。mぬ nd

榊戯帰:勝鋤踏
m

Beer&Wine by U
1456 North Green River Road
Evansvlle

f::`ξ:品J
晰側牌器躙

‐Om

Greal Feimenlalons ol
l]diana

1712 East 86th St
lndianapO s

∫喩♀篤6● 8
1‐388‐463‐ 2730
どJηa″ υs ar
gttr田o。〃θslηθ′

HOMEBREW D:RECTORY
Brewer's Rende2VOuS
lll16 0owney Ave

?:出l`23‐6292
、nぃ″bobbrews com
醜 α″ llr
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&′チユ//‐

"Fra9.・l17a"■輌 ヽ

Docヽ Ce‖ ar

::i::ltlι熙
'y Ste 

ソ2
1‐ 800‐286‐ 1950
www docs celarhyperman nell

:需:“%た菌S吻″′

聘柵鵬皿 ,約 2
Riverslde

l‐ 800‐622‐ 7393

鯛 憎艦 鵬
『
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靭t庁ぽ』::搬
Supttes

翻沸酬吉∫盟18"

8M囲靱
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ガ::電「IF8詰躙lγ
l洲:劇蝋o.9吻卸
Original Home Brew Outlol
5528 Auburn BIvd.″ 1
Sacramenlo

開み響∬協
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Ruud‐Rick's Homebrew

:撒‖myい鳴関5
1‐ 300‐333‐ BREVV
ruudlck@aolcom
レな″allf ttb,″″

鵬 ″糊脇夕
″′″確

l椰』鯨琳豫l鮒。588
WMA″ Ste nllers com
B銀
`anlla″

sわ″″
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F0r delails on llsling your 81018 In lhi H0mrbref, Dl.ectory, call (802) 362-398'1.
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譴::‖も席評‖:I:Orn
Shawnee
(913)062‐2501
www bacchusbaleyco「 n com
l17h“ 0717“∂b“′lllll ω′

‖1鵬鴎翌ppe
Over and Park

(913)345-9455
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鵬欄1lⅧI&
Lollsvlle

●Oo 425 1692

,ηεθ lクリ,`rmaに ssupp y com

HOMEBREW DERECTORY
駆:脇冊:IWSup"崎 S
Leom nster
Tol Free:1 866‐ 559‐ 1955
Emal nf9brew@ao com
ε
『
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耶橋lFせl:新∫
Ma‖ Ooro
l-877-460‐ 5050
E‐ ma1 0ash@Home‐ Brew com
Webslc ttww HOme Brew com
i夕しρll′
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West BoylstOn Homebrew

:劉場‖lMtt R 12

榊椰漱。L∞ m
躍絆号」籍
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wnches Brew,The
12 Mape Ave
Foxborough

聯ば朧 、″
"17a/a εllr"θ Pο llaη

l:::悦器謙:ttt
Freder ck

開W,盤鳳
躙朋期鼎ざ。n
脇 λMS

滲酬棚躍肌腸切
″″,中ne6

Discounl Brsw
116lvain Si.
Keene 03431
(800) 685 1626 or
FAX (603) 352-9540
www.discounlbrewcom
Well-stocked, securs,

服脚臨悩%αん0
1(鵬も場 願

39

www homebrewe,com

品漁彎
″°″。
"lla″

‖slin9 in 370W Your Ownl

g弊酬脇響b“′Prla″

Slout Billy'8
115lMirona Rd.
Podsmouth
(603)436-1792
qnline cataloo & rccioes!
www.stoutbiliys.con

翻犠|‖‖臨:峰1、
Coumba
l‐ 888‐ BREヽVNOW
www mdhb com
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“
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Eeer & Wine Hobby
155 New Eoslon Sl., tJnit T
Woburn 1'800 523 5423
E-maili shop@beer-wine.com
Web silet ww$/.beer-wine.com
Fot the nost discrininating
bes & wine hobbyist.

8€6. & Urln6maklng
Sup0lies,lnc.
154 Kino Sl.
Northampton
(413) 586-0150 or
Fax (413) 584 5674
www.be€r winemaking,com
25th year!

Advenlulss in Homsbrcwing
23439 Ford Road
Dearborn
(313) 277 BREW

wwwn0me0rewrng.0r0

Brew-ll Youtsell Cenl6r
13250 Nonh ine Road
Southqale 48195
t734\ 284-9529
brewyoursell@€arthlink.net
wwwbrewilyourself .com
Conplete honebtewing &
honewi nemaki ng su ppl le s.

Cat'n'Cork Homehre[
Supplies
1 8477 Hall Rd
[,4acomb Twp (810) 286-5202
r!\w.anoellire,com/bizzcaonco*
Wveas\ White Labs. Hobs E
Bulk Grainsl lnside ACE

Lake Superior Erewin0
Supplies
P0 gox 486
Ada 1-800'345'C0RK
Wesl Micheana beer and
wtne-manng supptler

Tolllhom you 8au lhoil
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Northern Brewer,Lid
l150 Grand Ave
SI Pau1 55105
1‐ 800‐681 2739
www nbreweicom
●〃σ″″″raf∂ 局9ε[“ 74ι

“

′

II鯖轟聰 P
P′,c“′r9FF“ИιOε′

:〉 [:|か視:li∫
lMttng

綿棚諭認脹品:?P。∞m
腑脇脇協統夕

′θ
“
′

汽γ lls aィεθけ″み5`'θ

:″:轟 1‖l肝:rWSup.リ
St Chares

(柵濡鰤器滉d∞m
ξ′8Ⅲlns/οびoθ配 わ′bθθ″
Or l171pθ ′ηa″βσ′

馴卿 蹴 l鵬Wmm
0maha 68127
(402) 593-9171
Fax: (402)593-9942
wwulerm€merssupply,c0m
Sirce 1971 . ilaft, hory, yeasl,
gwg wkemaking snplies &
great tututG.

Deer&Brew Goar
4972 S Ma"and Pい
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HOMEBRElW DERECTORY

:計譜澱:鶴∬i。
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日
!』舅‖鼎
E‐mal
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鵬情夕物"″″
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柵辮:港棚1627397
脇瞥物 の"′Ⅲ

a

Alternallve Eeyrrad6
114-0 Freeland Lani
Charlofle
Advice L f€: (704) 527-2337
0rder Line: 1-800-365-2739

28 vea6 seNino all hone
brcwes & win;nakerc'

Amc can Brewmaslot lnc.
3021'5 Stoneybrook Dr.
Raleigh (919) 850-0095
l,wwamer canDrewmasler.c0m
Jusl good people lo do
business with!

Assembly Required
15070 Haywood Rd.
Hendersonville
1-800-486-2592
www.assemblvrequired.com
Yout Full-Seriice Home
Btew Sh1p!

Homcb.ew ftlyenture!
1109 A CentralAve.
CfEiot€ 28204
1 -888-785-r/66

The Southeast s beststocked
stue h/ilh excellent low pices!

T::招:亀1lt,ranary
Akrol

(800)695‐ 9870
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:眼出譜用肥お
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A.V.ViChOmebrew eom
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Leenelヽ Brew Works
10216 Nonhield Rd
No“ lfeld 44067
1‐800‐ 543‐3697
www eeners com
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Beer unlimited
Route 30&401
Malvern
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ColumOla 20205

f:れ酬 σヽ

棚 協鶴
prぼ

i腑彗電「協お:he2
Florence

l‐ 800‐6676319
www lorencebrewoom
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Aus11
1-800‐ 890-BREW
●lo 467 8427
www ausunhomeo「etl cOm
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勝‖糧1猶勢ち尉枠gゎ
Tho llomobroy Shop
900 Copeland Rd Sle. 120
Arlington 76011
(817) 792-3940
0t tax 1817) 277-8374
www 0rew-sn0p.c0m

St- Pahlck's ot Teras
1828 Fleischer Drive
Austrn
1 800-448 4224

WorldS largest

fREE CATALA6!'

H0mEt.0* Dirortory, call (802) 362-3981.For d0lails on lisling your st0ra i[ tto
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Bader Beer &
Wi[s SUDIN. Inc.
711 Grarid Blvd.
Vancouver, WA 98661
1-800-596-3610
Visit our Web sile at
www.badefutewing.con

Cascade BrGUing Sop0lies
224 Puyallup Ave.
Tacoma (253) 383-8980 or
1'800-700-8980
htipl/cascadebrowcom

り11■eenwOOd Ne N
seaule 98133 1‐ 800‐342‐ 1871
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糧認よ:1鼎理,S脚∬
Kent l‐ 800‐441-2739
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H●Inebrew Maret
520 Easl VVisconsln Ave
Appleton 54911

f:8き磐僻
r

tVVVW hOmebrewmarket com
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HOMEBREW SUPPLY RETAILERS
ebre‐com

椰雌覇ギ榊W
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8器1ヽ満澪でξb縦塩
98133 1-800-342-1871 SOCure

脚 譜 臨 b…∞m

APPAREL
E昴口″ ルリしR OIIArt_赫 !

BREWiNG 10UIPMENT
5-CAI10N BALL‐ 1_OCK KECS
S12 cach and rcbuilt For S20
cach R(:B Equipmont,
1-888-449-8859,
VヽヽVヽVrCbOquip com

5-GALLON STAINLESS STEEL

柵 :ぶ8認出認圏
]鶏FTお畷諧.
VヽWVLrCbeqtup cont

CIGARS
FREE CICAR CATA10C CAI:
1-888‐70-CICAR Ibr Corona Cigar

棚冊1,紺辮越:鼎L翻
at discount pricosI()rder onlinc
at■vwマLooronaciganCOm

CLASSIFEEDS
SuPPLIES
DRAFTSMAN BREWING
(〕 0ヽPANV

津出押ittl:1癬酔!酬躍
鰤 riξttlf::♂

HER

l10PS&DREANIS
IIomebrc、 v andヽ lヽncrnaking

欄:靱hFE
WINEMAKlNG
FREE NF()R～mmE(ATALOG
Silぅ cc 19671 1‐ 800‐841-7404
Kraus,Box 7850-B,
Indopendoncc,N1064054

For drlrlls on llslll! your storl

目 Mmm 2。m Rmw Ⅷw Own
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BREWER'S MARKETPLACE
\orr \'on C.D ShoI rl ll,r l-!r.se!i

Homtbrt$ Store in Cenrrrl \r\'lorl...

WW‐ttWren.com

CIRCLE l,Oll READER SERVICE CARD

42,…
…
調

陶

“

Ci,M。 64108
(30018212254・ DenvF (80015232434
|                    ~~      ~      ~ J

CIRCLE 14 0N READER SERVICE CAR)

BrewOrgonic. com

fost,

FriEndly

Sfticel

supporl

0rgonic

furningl

Visit 0ur New 0n-Line Store!
Feriuing su6!oh.lineorn..inq. Bweouf

conprere srecrroi or oqanic n0lb, hops, & rdjunci3,
qGlity haid chfbd i.gFdienl kils, squipMl

psb96 ,nd no@. Bding ilF and Hi!.! iool

o urd- d "F" q-
,tieq Free catatool j,i

*f s**n nnJq. C*i ,ur'". \a- 
Cmp€dhvely wn d ! op.hr6d srnce 1997 ?

8o,0-76A-4409
CIRCLE 3o ON READER SERVICE CAR0

壼II覇鷲謹lf灘〕

Brew Bg You
叩 雷:∬拙 当Pg
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CIRCLE 4 0N READER SERVICE CARD

・ From Amelcan L ght allhe
、″ay upto 40、 vei9hi StOut
and ever■ hing in between

・ Complete select on oi beer
and winemaking eqoipment

FREE CATALOG
Voice1 800-342‐ 1871 of
www celar‐ homebrew com

THE CELLAR HOMEBREW
PO Box3“ 25‐BR
Seatt!8,WA 98,00

CIRCLE 9 0N H[ADER SCRVICE CARD

町ぃh● ■m Ma出 21∝ 目



Lost Qa\
Pit Cre*s and Homebrews
Uncovering lhe link between fa$ cars and bubbling carboys

bll Ma* HenrV

^ 
7t4tp v'l1c u craDtitl6 onc oIIttllt a trics ill

thc Coopcrs ann Le Mwts hoDu'hrpt trrttcst.

YtiAlt AGo, lIIE C00ff lis
Brc\vcr! derid,rl l0 l)ul
sortl{: of lhc $orld s besl

iudgcd Ft lhe Las \igas

'lIe slak(is $crc high.
Fith thp $irni|lg t{:a get-
liDg lioc run ol rhe C,r(4nrrs

llre$u\ locarcd in \delaide.
,\uslralia, aflPr thc -\dclaide
Lc N{ans race in lanuaf}.
'Ihr: huzr at tbc l-as \egas
Spccdwa! $ns rhi{ kcr ihan
last yoar's tlld $I'rnly.
Bes'dr)s cami g the pfi\ilcge
of rlJusitrg th0 Coopor t?rmi-

ly's hospitaliL). Lhis had
bccourc n contasl rtir| nalion-
al-h(trrtr iDrplicalions. llosl of

lho tcalns hail liom (;r'nnany, Itall,
ljurr! and Canada. allcounLries
rlith proud hler (ra{lilions.

I hc panol ofjudgrls iDdudOd
hra(l br{xvcrs oflocal bre$F'l)s rnd
nlselt. oD iudgmcDt da] rhe
paDol was sealrd, lh,l spcctaiors
hushed urd thc bcers prtsenlr{1.
l\bwl lhese gxls rrall! \vcrc seri-
ous. Eacb labcl s'as worlhy ol thc
'tl\O Inbd Corltosl hall of lhnx . I
don l rhink thoy put rhis mufh e[(n1
ilto lhc painrilg nd dccaling or

'lh'r fi$l bcer $as presentcd b!
lhc K!scr lin(,ing lefln). bascd in
Cana(la. -\ $orthi efforl. fairll
clcan. {lcllnitrtr lhc produor i)fa
"wcll-oilcd productiDr) tcam.'lhe
ne\l ber \rns oDc ol l!\,, beeN pro
dued b! tho U.S. BU\\
Pcrlbrmanre lcrnr. This cntrv had
aD cxccucnl !x,dt ar)d a hopp)
CAsr:lrdo linish. tlee. nrmbrir thrcc
was a prodLrot ofthc lli{\\
Protottpc 'l earr - barcd in Gormanl.
"IIrtlrIutnl." said'lin' lltler, hr)ad
brotler al ltnaya CrrAk I!rewlft

afier tasting tho bccr. I didfl r kno$
vou co!ld makrl a N'rrsrciDcr pil-
s'rr clonc sith a (inpcrs Lagct'
b{r' kit." I didnt cirhor 'l lre j udgcs

\ltcr intcnsr grilliDg ofJo4je
NfLrcll,x. a d vcr lbr l|l' lll\I\\'team,
we dis(r)vered lhrt thcv had senl
the kits back.o (iermanJ ao somc
friends al r local brcwcr!. In all
iikelih(!)d, rhey put rhc bottlcs rn
the asscmbly liDc aDd fillcd thom
up, all rhc {hile thnrki|lg th t rrr
''AnFfir:rn Itudsrvillors ilrukln l bc
ablo to rell rh'difTprr cc. lhet
wcrc disquatilicd, bur we did tct
k)rg{, kno$ wo thoughi his kn rl
brcNort mado a fitr(: pilsncr

Lr thc cnd, the'ltesl ofSho$'
werL r(,lhc U.S. BNll\ l'erftrfnrAI|cc
'lcams (lhe(k thc Spliltcr lljlli'r"
Thc "splitrer" is lhe rrcrodFlamii'
swoop oD thc ilont forrrefs Ulnt ar€
ofteD damagc{l whcn a driver lrkcs
a tul.n a bit roo tighlly. lt tums ott
rhar th{) lcad ncchani'ron th(i toan1

is an a((o'nplishcd (.\m{'rican)
hom.brcwer 'lhe s{xr'ol was lo rdd
somc Coopor's llghl sll cxlracl
$i1h n hir ol Cascade hops.

tn lhe er , r greal timc wt$ hird
by all, and ovcryone is cxcilcd about
doi g il agai| cxt !oar. Nlanr.' camo
a{ay s(lrprivxl at thc qualir of the
be(rs that can b€ nr le rt homc.
Jorg0 clcn look asample kit homc
iith him to Inakc an honcst allenrpt
lo brcw his o\rvn beef. turoihof
horll(}brc$or ls born. I

Mark Itr rg liries itlCalilt]ttia
ontl dri,cs a mini-ta . Hc's a part-
ne. i Cascadia lmportPrs, )orth
lm"ri !:un in pu kr Jbr Loop+s.
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automolive nru hanh,s. enginccrs
aDd dlircrs lo thc hrtrncbrcwing
1esl. Whv? \\'c all know thal drirtk
ing and driliDg d0n1mix. but ho\'!
about br$ring and rlo racitlg?

It all beglxl ovcr a few br|lxs 10

t(,ast thc sponsorship dcal bchl'cer
On4x'rc and tl]e legendary I.c }tans
au!!racing scries. Ar this trreeling,
clonn (inrpcf and Don Panoz. the
"driving" lbr{:e brtri'rd llre ]\modcan
Le Nlans sorics, hll on lho klPr ofa
homcbrewitrS (trDp0tition b0lweer)
th,r racing tcams. lk,NebreNcrs and

auto, lhusiasts arc $'orld-
rcDowncd linkflefs. but ho\'r 

'!oukl(ar rrcers lhrc lrith a rarbo! and

lhe (r,r)lest bcgnn at I e I'Hlil')
Le Mans_ in :\llaDtl| in Scptcmbcr.
All li)rly tcams $c.. pfescrtcd tvirh
a Brctlrr's Bcst cquipmerl kil, a
Coopcrs l.aglr beer kit and a list ol
0rhrx possiblc ingredicnls. Itl Ibur
nrrks, lhc rcsults wefr, 1,) lx)

March 2(,01 8■ ●ヽヽ ,ヽ「■0、、、






