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editor's note

mild€st Saaz to the wildest'c hop,wecantgetenough

of our creen friends.

ln recent yearc, homebrewers have been favoring

hoppier and hoppier beers. ln 1S98, ByOpublished an

article called Pucker up! Way Hoppy Beers. Most of

the beers in that collection had an estimated IBU rating

of 30 to 60. Around that time - or not too many years

earlier - the hoppiest beer you could likely find in

your beer aisle was Sierra Nevada s Celebration at 62

lBUs (according to their websitel.

In 2003, we published an article called '10 Hoppy

clones'and only a couple of the clone recipcri were

under 60 lBUs. By then, hoppy brews such as Alesmith s

lPA, Bear Republic's Hop Rod Rye. Dogfish Head s 90'

minule lPA, Russian Rivers Pliny the Elder, Stone's

Ruination, Three Floyd s Dreadnaught and Rogue's l2PA

elcome to Brew Yorr Ou,,r s

Hop Lover's Cuide. Like the

vast maiority ol homebrew-

ers, we love hops From the

were commonplace Russian River Brewing has labeled

this accumulation in hop tolerance a Lupulin Threshold

Shift, and while mass market brewers worry about

inducing bitter bcer face if they release a beer over

l7 lBUs, many homebrewers ask "Wheres the hops?

when presented with any beer under 70 lBUs.

lf you are a hoploving homebrewer this special

issue is for you. tn it, you will learn what hops are, how

to store them, the many ways hops can be used and

infused into be€r at every stage of brcwing {even serv-

ingl), how to bring out the best hop charact€r in your

creations and even how to grow and dry your own hops

For stovetop extract brewers, we ev€n outline the ways

to get around the limitations of a smaller boil volume.

And, ofcourse. we throw in some recipes and some do'

it'yourself projects. Finally, we have a series of hop

charts to help with hop substitutions or finding th€ hop

with the rieht alpha acid level or cohumulone level for

Happy hopping! 6ut,
ChnsColby Editor

AYO.COM HOP LOVER'S GUIOE



The hop planl (Humulus lupuius) produces the hop cones that are used in

brewing. The cones form from the hop flowers and hold the

lupulin glands that produce the resins and oits used in

_ - brewing. Hop resins can be divided into soft resins,

. hard resins and uncharacterized reslns. The sott

resins include the alpha acids. In brewing,

the three most important alpha acids

are humulone, cohumulone and adhu-

mulone. These compounds, upon boil

in9, provide most of the bitterness

found in beer Beers brewed with

hops high In coh-mulone are co'tsic

ered by some to have a "harsher" hop

character. The sott resins also include

the beta acids that, when oxidized, can

also contribute to bitterness. Hop aroma

comes from hop oils, which may

comprise up to 2% of the weight of the

hop. Different classes of compounds,

inclLd ng hydroca.bo.s. oxygen.contai.ing

compounds and sulfur contaln ng com-

pounds all contr bute to hop arorna.

Among the hydrocarbons, myrcene,

hurnulene, carophyilene and farnescene are

ihe major components. The noble hops contain

´
　
　
・

high amounts of humuiene.



istorjGlly speakinc, hops are a fairly recent innovation in the

brewins wo/d. Although evidence exlsts of their cuhivadon as

early as 200AD in Babylon and 70! AD in Cedany, they were not

widely used in brewing until tho llth Ccnlulγ  in Bavarla They didn t gain widc

aくccptanくe until the lSth or 16th Centuげ in the ttst of EuЮpc in Cngland they

*ere not highly thought of initially, and then use was banned by King

Henry vlll. Thiswas only a shoft time befoe breeeB began enigrating to

the United stares, so Amerjcan breweF have been usine hops forabout
as long as then Eurcpean counterparts

It is inDossible io think of a beer today that does not include hops.

In fact, it isa legal requirement in the UK that beer includes hops in the lor
mulaiion The Bavarjan purity law th€ Rheinheits€ebot written in I516, also

lesi5lates lhe use of hops forGe.man brewe$.

Hops prcljdc a bitter flavor, a nice flavor and a pleasant aroma to beer
They enhance the foam on beer and the way the foam clines to the side of the
glass They also prcvide protection againsi bcer epoilage from .enain microorgan-

isns over rhe centu ries of hop use, nicroorcanisms h.ve evolved that are resistant to
hops, but most ofthcse are lound only in bevedes. This sas once an important fac-

tor in the evolution of the bee, style knoun as Indla pale ale (lPA) This beer was

desiened to suNive a long sea voyase and hence was heavily hopped. As bteu€ts

undeBrandinc of microbiology and sanitary brewi.g pradi.es have grown, hoppine

levels and alcoholcontent have dramatically decreas.d in this f.mous beerstyle.
Hop cones used fo. brewing are the dried seed Gses ol the hop plant Hluulli

lurllli. The hop plant is a vining plant rhat €n srcw as tall as r0 feet (9 m) hieh The

vines ol ihe hop plant are celled bines, be.ause theygrab $eirsupport surtaces wjth

a muhirudeoftiny hai6, not the grasping tendn ls ol a true vine The hop
planrproduces floweG rhat are small, creen and spiky. som€shat resem-

blingabur From thcse floweE the hop conc lorstrobllelis fomed. Hop

cones consist of a centralstric orsrall and berween 20 and 50 'perals,

called brads. At the base olthese bbds. the resin lknown as luoulinr is

prcduccd as a sicky yellow powde.

The hop plant ls a perennial with sepaEte male 6nd iemale plants.

All comnercial hops, used foi flavo ns bee6 ol all sorts, srow on the
female plants and will coniain seeds if male planrs a€ allowed to pro-

duce pollen near rhem. To pevent seeds from developins jn the hops,

most counries do not permitmale plants to be 6rown anryhere.
ln England, male hops arc permitied lexcept In Hampshlrc) and

nost English hops contain seeds The plants grow up stnngs or trellis
wires durina rhe summer and the hops are hatuested a.d dned in
september ln Encland, the UsA, canada and Australia, hops arc packed

into the final packaae on tbe farm whe€ they were grown In European

countries, the indivldualfarmers hopsare blended re-dned and pa.ked

into bales In lalge lots orprocessed direcdy lbm the farmers lots,

There is a great deal of variation between hops f.om the difierenr

The hops used

for bittering and

flavoring beer are

the female cone

of the hop vine

(Humulus lupulus).

by steve Parkes4 -―

.ountdes, as well as di{ieent gbwing €gions within a .ountry and even from farm to
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iarm lypicalLy a hop .one consisrs ol rhe lollorvine componenr.:
loqo warer. lt"; rotal rcsins 0.tq" esscrtia oi Jou tannins,
?16 ro.osaccharidcs, 2X pectj.s, 0 tx amino a.id, 1X lipids
dnd wax, ISir proreins 85 ash and 10.f, residur Qrbohtdrarc

BreweB.re larCely intercsted in rhe loral resins lnd rhe
essenti.loils, whi.h repreqenrrhe brewinelalue oirhe liop Borh

are contained in the yellow 1!pulin dust that is found arourd the
base ol ea.h bract on the hop cone. This mdreral is essentially
theonly ponion olthe hopa brcwerneed bccoicerned Nlth rhc
rest of rhe hop's plani frauei may perlom an importanr role in
the brewery as a separatjon aid Thc ereen m.rcrial acrs as a li -

rcr screen which ajds in (larifying rhe worr aher t has been
boiled, The other components, pa,ticularly proteins and
polyphenols, are soluble in boiling wolt, allhoush ii shoul.l be
.emembercd that g.eater quantiries ol protci. and polyphenols
arc deived tiom malt

The totalresins arc funhersub divided into had feslns soh
resins and uncharacteiizld sott resins. Sofi resins consist ol
alpha- and beD-acidsind ir is rhd5e corpound! tharrhe brcser

Alpha-Acids
Alpha-acids comprise more than 50q- oi thc soft resins .nd are

lareely thought ofas the pnmary sourceofbitrerness in beer Not
dnectlt though, as they arc insoluble in won and musr ln5r be
isomenzed by heat to bccome soluble lt requircsaiound.{t min
utes of boiline to isomerize and solubilize ,0% of rhe porenrial

alpha-acids frcm the hops Thisamolnt d.ops drrmatically as rhe
boiling time diminishes, The isomerization leaclion results in a
.hange in the chericalstru(ure ofthe alpha.a.id molecule

Alpha-acids belonc to a class olcompouids known r5 humu'
lones lhey consist of a compler heragonalmolecule wnh seleF
alside chains, including kelone and alcoholgroups. Exampies of
humulones in(lude humuloie cohumulone, adhumulone.
posrhumulone and prehumulonc. Each dificrcnr humu]one dit-
te6 in the make-up ofrhe side chain Forinsran.e,humulonehas
aside.hain o! hova lerate atrarhed, while cohuhulone hrs isobu-

tyrate as its side.hajn. These side.hains cad become delached
durine exte.ded sioraee unde. poot.o.ditions and result in rhe
cheesy flavoB sonerimes asso.iatcd qith old hops ll has

become accepred do8ma among breweE to think ofeich of these

hudulonesas having different birrerinc characreristics There are

some that swear that th. bittemess arsociated with cohurulone
is haBhea rhan that from h!mulo.e Oihe. studies havc shown

nodifferen.e in sensory impacrvhen each ol the dillercnt humu-

loner are compared. Neverrheless, thc humulone rocohunulone
r.rio is now quoted in hop a.alyses and neN varieties arc being
bred Nith low cohumulone levels in nind Hisiorically, the most

hishly prized hop varielies - in.jldine noble hops such as

HaLlertau leftnang and Saaz also happe. to be those thar

have low cohuhulone levels.

The alpha-acid levels in hops bcein to tail otl immediat.ly
afier hatuesling, and continue to decline in sloraee The number
.tuotcd to tou on a packet ot hops was the alpha'r.id conre^t
when the hop5 vcre tened iDmediately aher haNest. Despite

the best intenLions ot the relaller the hops have been subiected

to conditions rhai (rusc their dlph:"a.id Levels to bc lowef High

re.nperature and exposurc to an will speed up rhe os5es ol
alpha-i.ids In hop varictie. rvilh poor.torage ch,ralteristics, up
to i01, of the total hatuesr.lpha acids may 6e losr in six ho.ths
whcn hops arc srored !t 70 'F t2l 'cl A good hop will stil ose

20o" of rts tora r.ids under rhc same storage conditions Hops
should be (orcd in a fri.lgc. or prelerably a teezer, and air must
be cxcluded from rhe packaee This sill morc than halfrhe dere-
riofation rate ot you I hops Sin.c yo! halc no way ol knowing what
the hops expe'lenced berorc yo! boueht them - remember thc
insrde oia UPS rruck.an gcr up to l4ll'F ta CtinrhesuJnmcr'n
Anzonr - ir is.rhvrys bener to bu! your hops lrod a repurable

Additional benefits oIa phr a.rds are scen irom rrrcrr rore In

loam formation and hcad retenLion Thet cross fk chemicall!
qiih.ertain spelilic proreins in an eitremc ly .om ple\ manner to
supporr ionn lf yo! sip lhc rhick foam on a pinr oi niLrogcn-
poured cLinne.<, )'ou wi notile a disrincdy rtore bi cr tacie
th.n thdlio!nd in the beerbeneath

Beta-Acids
These compoundsare noiactualy bitrci bui willturn binerNhen
lhey oxidize duringstorrge lhe alpha Lo beta ratio is considercd
important in g.u€ine how a hop sil providc blttenress as the
hopr ngc The blttenne potcntial from .lpha-a.ids dccline. with
tioo but the bitterine potentialhom oxidized bera-aci.ls incr.as-
os InJhopwirha2 ratio of alpha io bota acids, the bittei.e
notentral may feDain lairly lonslart The oxidation rcaciion vill
take place ro an even Crcatcr exr.nr during kettlc boiline Beta-
acidsco.sist of lupulone colupulone, a.llup!loneand othersub'
siances and. Lkc dlpha acids, dilfer ln thc .tructurc of rhe side
chains Acair thcre ie, differerce o{opinion in the brewinCwo.ld
as ro rhu characref of bitremess dcnved lroh beta..ids.om'
pared to ihar of nlpha'acids In Gcrmany. oridized bcta acid bir
remcss is prcfetrcd shile in lapan ir is considered roo harsh

Uncategorized Soft Resins
or David Ryder gave d talk ai the National Crafr Brewcrs

Conierence in Mihrauke. on April28th,2000 cndrled -Hopping

ro Perfectjon " RldeJ is Vi.e l,resideni oI Bresine, Research and

Oualjty AssL'nncc at Millcr Brcwine Company In his iecture, Dr.

Ryderinrroduced ihe idea thatperhaps un.atcgorized soft.esins
may hrve some brcqlns v.!ue In his ralk. Rtder announccd rhat
Miller recea(hers hale dis.ovcred rhat this iraction contains r
poftlon of hop aroha.oftpounds chcmicaLlt bound to susa6
The !pshot ot thc icseaf.h suggc.l€d that matbe rhesc .om-
pounds iind then eay into becrqhe'e yeasr may llanslom thcn
jnlo beer flavor compounds HoNcver untll rhe research is pub-

lhhed ii a iourn.l and is ev.lurtcd by breNing scientists rhe
un.atcsorlzed .oflpounds will remaif iust thai uncntegorized

Oils
The total ojls. t.nned in the lupulin glands. represeni the gener
al aroma .haractcrisii.s ol the hop lt variei l. .oncentr.non
dcpen.linC on hop v.ricty an.l hom season to season lt nray bc
as lov as 0 5"- oras high as 2'" Thcoilsare soluble in boilingwon
but are ertemelv volatile and arc largely lost durinA the won-

E r.a.gy: o-l_1"' '""*!y'"=



boiling phase of bre$inA A lull boil ol an hou. to an hour and a

half. needed to volatrlize most of th. unfalorable aroh..hari.
re. stics hon the ffalt and precipiiate enoush of the denaturcd

protein .nd polyphenoLs reqtrli. in the compl€re loss .f any oi

the arona conponcnLs tom thc hops Brcwe6 get .roun.l this

issue by addine 6 ponion ol thc hop charge to the boillrC worl

5 l0 minutcs fron the end ofthe boiL A ternarively bfevers add

hops immediatcly aftcr boilinc but before.hillinc to attempt to

extractthe rromas and avoid the osses due to lolaLilization lho

action ofye.st tcnnerting slgnr and causinevast amounis or col
ro nse through thc worL has the ellect ofcrrryinC hop arom. awny

Nirh it while rhis may produceawonderlulhopdona in your lcr
mentation.r.r il sill.ru5c a de(easeothop a.oma in ihe beer

Remember rhat inlc.sc hop aromas a.e nol always plcasant. so

losinssome may be. good idea Hop aroma may dlso bc addcd

to fte finishcd bcer by i pro.ess kno$n as dry hoppins in whi.h

shole hopsarcaddcd Lothe bcc.in anaturation vessel oils.lis_

solve slowly into rhe be-.r probaf, y into thc al.ohol ftaction,

shilethere is no lnLrcusc in bllterne.s in rhe beer
Thefe may be !p to ioo diflcrent compounds in hop oil and

much of the .hemisiry asqociated with their roLc ir bcd llavor is

ret to bc unrdvclcd Thrce classes ol compounds existwithin the

hop oll ir:.tioi. hydtoccrbo.s orygcnat.d codpounds.nd su nil

containine compo!nds The maioity ol rhc conpounds 
'n 

frc5h

hops rre hydrocarbons 75!dl and oxyeenated compountls

acrount ror mosr olthc bdlance. sullur compounds represent only

around one per.enr ol rhe hop oils, but are poLcit rlalor (om_

pounds Nlth loN taslc threshoL.ls

Hydrocarbons
lrin.ipally hydDcarbons (onrisioir.lass of essenrial oils known

.hcmidlly as tcrpcncs lhcsc in.lud. monoterpenes such as

myrcene. dlterpenes such as dimyrccnc and sesqurte.penes

su.h as Idrrascene hum!lene, .arlophylene, selenine and

Limonene Ea.h ollhcac csscntial oils can be isolated dnd thcir

individu.l aroda contriburions idenrified Some are lloral, otherc

spicy, some drc sidrply described ns hoppy

frlyrccnc, hunulcrc caryophyll.n. nnd larnescene are the

tour maior(omponents oi hop oil accounting for up to S0Softhe
tolal --ssentlalois They !re, however extrenely volari le and a€
only iound in largc quantities In bcer that has bee. dry hopped

The amount of these consriruents, and parlicularly the rarios

betN.cn thcm cn. be u<ed .s clear vrnetal indicato6.

Myr.cnc particul.rl) is a maior oil and is characterized ar

having an !npleasanr, aggressivclt hopp' arcma. $nh a hatsh

srassy characler lt r veO voltiile.nd hen.e.ot found in beerin
large quanlities unlcss lhc boc. has beon heavilt dry hopped.

Humulene ir ihe hop aroma rhaL is pcrhaps the most p.ized. So

hops with . lot of rhi. compouid are Nell tholghr of, lergely

becausc it orldi/cs rcrdily ,ntl r'. oxidired form ls pleasantly

hoppy saaz contains os much as 45\ humulen€ somc hop mcr
.hrntsquotethe h!muLeie ro caryophy len€ ratio asan lndicator

Oxygen-Containing Compounds
Thls class oi compo!nd grcws Nnh timc as hops are storcd and

thek com pone.is or idize Poorsroraee ol hops villresult in hops

thdL ma, contdin up to 50i' ofthese compo!nds Sincelhetma!
feprecenr po$erlul flavorine agents thrt Iird thL'ir sav nlo beer

rh'oueh l.te kertle additions of hops. some bretrcE dclibcraielr
age thci. hops io enh.n.e these qualities Oxyeen'.ontainins

.ompounds.onsist oioiidlzcd terpenes hiShcralcohols, aldehv_

dcs kcroies.ndeste6 Linalool andseraniolafehishc!dlcohoh
and provide a floralcharaderto bee6, shile geranylacetaie isan

esrer rnd provides a fruity character

Sulf ur-containing ComPounds
sr iu r.ontain ing compounds are lound in tracc amount5, but mav

be porcnt navorinc agenrs Hops in the lield are treared wnh sul

lur io co.trol mildes, and in Eurcpc somc 5ulrur miv have been

rdde.l io the Nam air in rhe hop kiln. This Guscs several highly

volrlilc (ompounds, includingdimethylsuliide IDMS) ro be pro_

duccd and are responsible forcookcd veger.ble onion and ear

lic tlavo6. Lare kettle additions mat slightly incleaec the lcvelsol

Tannins or Polyphenols
Hops also conrribute additional polyphenolic compounds to

wort and lhcse compounds are known to cotrtlibule s Cnificantlv

to b€er haze l.uckily, boilifg slll causc thcm lo combine wLth

protcinsandpre.ipitateoutolsolution avoidlngedditional haze

problems with the finjshed beer Hoscver, beels that .re dry

hopped ohen exhibir hazes that are difticrlt to rcmov..

Noble Hops
Cennanhopsarepnzedfortheirspe.ialchatacterisli.s. In Europc

thcse vorieties are kno*n as nobl€ hops Theoriein<olthisiem
arc unknovn bul il is likel, that through rhcir lonC history ol use

rhey becane prized becuse beer made from thcm vas lavored

by d.inkels. There ate only iour rrue nobe hops Hallenau

Mittelhiih, TetLnanc Tettnanger czech sdaz. !nd spoLt spaltcr

Some consider the Enelish varieties Fucgle ard East Ken!

CoLding to be noble. Thet are chara.te,l/ed through nnaly.i. as

havln€ an aLpha to beta ratio of I l, loN alphd-acid lcvels 12 5$)

wnh a low .ohumulone conrent loN myrcene in the hop oil, hish

humulene in lhe oil, a ratio of humulene io caryophy ene above

three, aod poorsrorabiljty resulting in them bci.e morc prone to

oridation ln reality this means rhat they hale a €Latively consis-

tcnt bitterinC potential as they agc due to bet. acid oxiclation.

Theirllavor improves as theyagedurinC pcriodsol poor storage.

While ii would appear that rcsea(hen have managed to

unravelrhe eEct natureothop aroma. the sheer numberorcom
pornds present the levels al which rhcy arc prcscnt, the decree

to which ihey b€.ome rodilied duringaging and storage, and the

multiiude ofways ihey €n bc !sed by brewers, make truly a..u'
Ere use dilficuh. Likerise, controlof lhe acrual bilrering poten

rial ol hops is diffi.uh to predici This is why some ot the Larser

brcweis use extracts emulsions oroils.dded cllrecilt to iinished

becr as a way oI contrcllinc the character of ! bccfs biltcrn.ss
hop aroma and flavor This is also why brcwcrs ar. iusliiicd in

lnsisrincthey arc 'ariGts t

Sr.v. Pdr[.5 r45 Brew Yourowns Hor.rr.! So.{(. (olr,trisl dd
is ant rlltt lhe Sewnaste. nI OIIet Cr?.ft Bt.ttu! u ,1. ra\l
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reclpes

1認轟鵬 器 も

ingredientB
875 bs 140 ko 2‐ row pae maR

25 bs(1l ko)rye mat

,25 bs(o57 kg)laked ryo

l15 bs o 52kO)MunCh man
0 625 bs 10 28 k9)wheat mat

062510s (028k9)Carap,sЭ  mat
1 75 oz 149 0)b aCk mat

10 4 AAU TOmahawk hops160 m n●

10 74 oz/21 9 of14%a[pha acidsl

4 73 AAU Centenn a hops130 m nsl

AloSmith iPA clone
(AleSmith Brewing oo)
(5 galion3/1● L,●

“

‐9rain)
OG・ 1073 FG・ l o14
1BU‐ 93 SRM=O ABV‐ 76%

ingredientB
14661b316 6 kgl Ganbnnus

2-nDw pae ma性

2 0 Klz 157 gl c″su mlt(15・ Ll
2 0 oz 157 91 Ca・ a口lm maL。・り
2 0 oz 157 91 Mun“ hmm (lo・ Ll
2 0 oz 157 9)w“d mat
1 0 oz 128 kl)honey man

7 0 AAU Co umbus hops(い ″H)

(05 oz′14 0 of14%a pha ac d●

7 0 AAu Slmc。。hops(向 VH)

10 53 oz′159o113%Jpha ac osl
3 25 Mu Coumbu8hOpB(60 m ns)

10 23 oz/6 5 0 of14%alpha acid●

1 33 AAu Amanlo hOps130 mm●

10 17 oz/48 0 of0 0%apha acidsl
2 25 AAu Simα

"hOps(15 minsl
10 17 oz/480of1396Jphaacdsl
2 66 AAu Coiumbus hOps(10 m nsl

10 19 ozノ54 g O114%Jpha ac d●

2 AAU Cascade hops 15 m n31

10 4 oz′ 11 9 of 6 096 alpha ac dsl

5A●U Cas・ 。月o3hOps l mhSl

(1 0oz/209o(50%a pha acidsl
05 oz(140)Co umbus hops ldry hopl

05 oz(14 gl Amarmoぃ 。ps(dfy hopl

0 5 oz l14 91 CasCade hops(d″ hOpl

025o2(7 1 91 SimCCe hopsldγ hOpl
0 25 ozに 1 91 Ch n00k hOps ldry hOpl

itsp l"sh moss(15 min31

Whlte lab8 WLPO01(Ca lfOmia ttel

Oる側

“

COrn su9ar rOr pl面 ngl

10ht d10d man tttract and l o lb

10 45 kg12 row pae mat Steep crushed
pae ma"p us specaty mats n 64 oz

(1 9 Ll of water at 152° F167・Cl for 45
minutes To ln sh,io‖ ol・7 rema ning al‐

grain instruct ons

F:ソ ing o09
Gonzo Porter c10ne

(5 9alion3/10L,all‐ 9rain)
OG‐ l o88 FG=1025
lBU‐ 75 SRM=83 ABV‐ 32%

inOndbntB
15 bs 16 8 k912‐ row pae man
25 bs(1 l kglcwSta man(120° Ll
101b10 45 kglb aCk mat

051b10 23 kgl chOCOlate mal

5 5 AAu nlaror hOps19o min9

10 34 ozわ 7 1 of16%8,pha ac d9

9 4 AAU Northern Brevver hOps

(60 minsl

(10o2/30 0 of9%alpha acio9
94AAu N"hgn Brewer ho■

130 m nsl

(1 0Cz/00 0 of9%a pha ac dsl
30o2135 91 Ca8Cade hops(o minsl

4 0 oz(1149)CasCade hops

ld"hOpsl
Wy“sti066 1Amencan Aol or Whte
Labs WLP∞,lCJ rOrnia Alel yeaSt

13 qt′～3 L yeast staterl

0 75 cups corn sugar lfOr priming)

Step by Step
Mash at 152・ F167°CI Lauter siowy to

diow maximum suOar co eclon Two

hour bol Fttnent at 70° F121・c)

F!ying oog
Gonzo POrter cione

(50o:]on3/1● L,
∞ unrtOp parual nlash)
03‐ 1 038 FG・ l o25
BU‐ 76 SRM=84 ABV・ 81%

ingredientB
301b8(1 4 kO)Br eSS LiOht died

malt extract

675b313 1 kglttα anda s Pae

“

qu d matt extract(ate addtt Onl

2 5 1bs(1 l kglc″Ыd malt(120° Ll

10b10 45 kgl ЫaCk mat
051b10 23 kOlch∝ Olate mat

s.5 AAU Wanior hops (90 mins)
(0.34 oz./9.7 g of 1 6% alpha acids)

9.4 AAIJ Northern B€wer hops
(60 mins)

{1.0 oz./30 g of 9% alpha acids)
9.4 AAU Northen Brewer hops

(30 mins)
(1.0 oz./30 g of 9% alpha acids)

3.0 oz. (85 q) Cascade hops (0 mlns)
4.0 oz. (114 g) Cascade hops

Wyeast 1056 (,Amedcsn Ale) or Whiie
Labs WLP001 (Calilomia Ale) yeat
(3 qt./'3 L yeasi starter)

0.75 cups coln sugar (lor piming)

Step by Stcp
Heal 5.5 quans (5.2 L) ot water to 1 66 "F
(74 "C). Let grans mash, starting at
155 'F (68 'C), for 30 minutes. Heat 2.0
gallons (7.6 L) of water 10 a boil in your
brcwpot and 2.5 qts. (2.4 L) oJ water to
180 "F (82 "C) in a laee kilch€n pot. Run

ofi 'grain tea' to brewpot. Add the
2.5 qts. (2.4 L) of 1 80 "F (s2 "C) water lo
th€ glains and let sit tor 5 minutes. nun F'
ofi remaining grain tea' to brewpol. I
Add dri€rt mall €xtGct and bing b a | -

boil, adding hops at times indicated in I
the ingr€dient list. With 15 minotes left in I
boil, stir in th€ liquid mall €xtract. Cool I
worl and transtd to f€m€nter Add I
wat6r lo maks 5.0 gallons (1 9 L), aerate I
well and piich y€ast. Follow f€menta- |
tion instructlons in all-grain recipe. I

I
Hop Rod Flye clone I
(Bear Flepublic B.ewing I
Co., California) |
(5 g€llon3/19 L, all-giain) I
oc = 1.072 FG = 1.017 |
IBU = 84 SRM=17 ABV=7.2% |

I
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E "^r* 

torr o*n Hop LovER,s curDE



・ …
中 ― 口 中

… … …
‥ ― ―

… … … … … …
― ―

…
― ― ― ― ― ―

… …
― ― ‐ ― ‥ ‥ ‥ ‥ ‥ ‥ ‐ ― ‥ ‥ ‥ ●

I

(0 43 oz′ 129o(11%alpha acid●

24 0 AAU Tomahawk hops(omn●

(1 7 oz′499o`14%alpha acids,

075o2 (21 9,Amarl o hops(dlγ  hop)
1002(289,Centennial hops

(Ory hOp)

● sp,sh moss(15 m ns,

Vヽyeast 1272 1Amencan A e l)or

VV,te Labs vLP051

(Cal(Ornta V,yeaSi

0 75 cups corn su9arlfOr plming,

Step by step
■4ash n at145'F(63・ C,then ramp tem

perature to 1 52・ F(67・C)`or eOnverslon

,M.nsh oui to 170・ F(77・ C)Bol for 9o

lη inties adding hops.ni the ilmes indl

cated i,t]e ingredient ist Vヽh rlpool the

7oは and let t sifor 15 minuies pr orto

cooing Forment at 68・ F(20・C,

Extract with grains version:
Replace the 2-ro、v Pale mat Vth 4 25

1bS  (1 9 k9) 01ed mat extract and

1 0 1b (0 45 kg)2‐ row pale i,,at Steep   o 75“ ∪Cascade hops(15 mins,

crushed grains in 2 25 981onS(35 し)o千     (075o2121 9015 ●alpha acid)

water at,52‐ F(67 C)io「 45 minutes     3 75 MU Cascade hoPs(5 mins)

(0 75 oz 21 9 of5%a pha ac O)

l tsp「 sh moss(15 m ns)

(5 9amons′ 19L,
extract with grains)
OC-1052 FC-1013
1B∪ _40 SRM■ 10 ABV‐ 50%,

lngredients
2510s (1 l kg)ighi dr ed

irla t cxt「 act

3 3 1bs(15k9,CoOpers

Lighi quld ma t extract

t ate aOd tiOn)

101b10 45 kg,Mun Ch mat(10・ い
14 oz(0 39 kO)GЮ at rlestern two‐ row

pale mat

4 0 oz(1129)c"sta mal(60・ い
825“ U Centennial hops(60 mins)
(0 69 oz′ 19 g ol12%alpha acid)

VVhte LabsヽVLP001(Ca Fornia Ale)or

Wyeast 1056い melcan Alel"ぉ t

(1 75 qis′ -1 75 L yeast starterl

0 75 cup corn sugar

lFor plm n9)

Step by Step
Steep erushed matsin 3 3 qis (31 ool

water at 150° F(66・ C)For 30 m nutes

Rlnse 9rainS V`th 1 5 qts ( 1 5 い oイ
water at 170 ・F(77 ・C)Add water
to make 3 9a‖ ons (1l L) str in dre●

mat e対ract and brnO to a b01 BO‖

for 60 minuies, adding hops and 「ish

moss at times indicated Cool、″ort and

transferヽ″on to fermente■ Top up t0 5

9alons(19 Ll wih cO。 I Water Aerate

、vo置  and  Pich yeast  Ferment at

68'F20・ C),
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Sure, you love hops. But what form of hops - whole, plug or pellet -
shou d you use in your kettle, hopback or secondary fermenter?

And how do you store hops properly so they remain fresh

- and usable? That's what this artic e is al about. We'll

examine whole hops. whrch are ||ghrly

processed, but take a lot ol sDace to store.

lf you use a hopback, though, you'll

need whole hops for it. Hop pellets are

a condensed form of hop that a so

g ve higher utiizat on in the kettle. Hop

plugs can be thought of as a hybrid

一一
ノ
乙

　

　

ヽ

of these two forms.
●●

.      &orng yOur hops prOpetty

means keeping them cold and away

from oxygen. The hops you buy should

come in oxygen-barier bags. Once you

get them home, you should store them

in a freezer - a non frost free freezer if

you plan to siore them for awhile. Hops

will lose alpha acids over time, even when

stored cold, but they will maintain their fla

vor and aroma properties for a few years.



buying & storing +
Ite,

Whole Hops
Whole hops are simply hop cones that have been picked and dried in large

kilns €lled oasts some European hops may also have been sulfured, mea.-
hg sulfur sticts werc bulned in the kiln to give the hops a unjform gEen

appea.ance. Cerman hops are almost always sultured. In (ontrast, no hops grown

in the United Stales are. whol. hops, or cone hops, are somelimes €roneously
called leafhops, although the leaves otthe hop plant are not used in brewine

!n storaee, the lupulin glands ofwhole hops are exposed and willoxidize flsrertha.
pelle!oi plue hopswhen exposed to oxygen Under optimal storaee cond itions - frozcn,
inside an orygen- barner bas the dillerence is minimal

Many hohebreweE erow then own hops, and hence have whole hops ro brcu with

However neasurin8the alpha acld levelin them requires labo.atory ana lysis and equip-
ment beyo.d thar found in a typical homebrcwery However, hop produce6, larger brew-
eries and some independent laborarories routinely measurc rhealpha acid Ievclof hops.
Fo.a fee, it ls possible tosend samplcs b rhese labs for precise analysis.

Whc. boiled, whole hops flo.t on top oI the wo.t and it is easy to siphon (learwort
out frcm undeheath them alter the boil When b,ewing with a kettlc
wirh a spigot at the bottom, a screen at the bofton otthe ketrle may be
cmployed to keepthehops fiom exitingthe kettle Whole hops may be
used jn a hopja.k {ora Randalllas the coneswrllrom a filter bed tor $e
won or beci In the same situarion, pellets woulil dissolve into a
"sludge," blockine the flos olthe liquid.

whole hops.fe only lichtly pbcessed {lust picked and driedt and this
appeals to some b.cwets Many prefer to ose whole hops when dry hopping - even
ilthey use pellet hops in the kettle-as rhey feeltheir aroma qualitjee are bener

Hop Plugs
Hop plugs are made Irom whole hops, cut into small pieces and p.essed inro ha'f,
ounce ll4 gt disks. As wirh r 90 hop pellets ldiscussed belowl, they conrain att rhe
material of the whole hops Uolike hop pellers, the material jn hop plues wtlt floar
on.e ihe plue breaks apart in rh€ kettle.

One advantag€ of plug hops is that theirweight is consistenr and this cn mJ€
Iteasy to make hopadditions to your kenle during the boil. As long as you bund oll
your hop additions to the nearest hallounce tt4 g), you can simpty count out rhe
numberotpLues yo! need.

Pellet Hopa
Pellet hopsarcvhole hops thai have been finely milled and exrruded rh.oueh a die
Pellets arc widely used by honeb,eweB and .omnercjal b.ewe6 because they are
much more compaci rhan whole hop5 and have befter sto.age characteristi.s when
storage conditions ure nor oprlmal Pcllet hops also show abour tO% bcte. hop uti,
lization tha. wholc hops.

O" BILL PIERCE
&CHRIS COLBY

Hops come in

several different forms.

The most popular three

forms for homebrewers

are pellets (top), whole

hops (middle) and

plugs (bottom).

The frjction fbm pressingthc hop materlalthrough rhedie calsestt to hearup. tn the

BVO CQ′ HOP LCIVER'S Ou[DE



pasr this heat led to the dcgradarlon ol
sone volarile hop componenrs lhese
days pellet dies are cooled by iquid
nilroeen and thc flo$ rare through thc die
and tcmpcrature ol the exti!ded produ(L

are donnored ro keep these losses to d

In $e k.rtle, pellets dissolve and the
h.tcrialirom them sinl$ to the bottom of
ihe vessel (rhey also sink when used as

dry hops )As such whirlpooling your wort

- slirnng it in a circular moiion, $en let'
iii€ rhe dcbris set e in the middle of rhe

kettle - ls advised before Ecking lhe
won to yourFrmcnter

rhe kind or pellets homebrcweF.re
Iamiliarwith are T-90 pcllets These pel-

lets contain everyrhing that whole hops

contain -both lupulin gland materialand
legetadle matcr As such, the alpha acid
rating of rhese peilet hops will be the
same as lorclose ror rhe alpha acid rarinc

ofthe whole hops they qere made irom.

T-45 pellets are hop pcllets made

such thataboui half of the vegelative mat-

ter is retroved, thus mughly doubling the

alpha acid percenrage of thc pellet
Brewers wishins to breq hishly bhterbeer,

bur minimize thc amount ol vegetative

malter in their keitle should considerT-45
pellcrs. unlortunarely, they are nor com

monly a!ailable to homebreqers

Evaluating
when buyinB hops, you should sea.ch out

thosc that look green, not brown ln addi
tion hops should smell hesh, nor cheesy.

A standard way ofevaluatinghop aroma is

to rake whole hop5 in your hands rub

them tog€ther brlskly three or iour times

rhen quickly put your hose right down in

the sample and smellit Rubbi.etuptures
rhe lupulin glands and release5 aroma.

At your homebreu shop hops should

be stored frozen and packased rn oxygen

brrier ba8s. Hop re5ins .re somelhat
unstable and prone lo oridaiion, and lhe

alpha a.id level of hops d

rime This loss is decreased al lower tcm-
peratures, and wben hops arc shielded

from exposure to oxygen, The storage sta-

bi!ity also laries with rhe vanety oi hops

Some variclieswl I lose more than 50 per
cent of alpha acids if stored ior a year ar

roon tempc.aru.e; the loss is lees th.n l5
perccnt jfstored at 0'F 1.18'Cl OtcouEe,
you uillnot be able to smell$e arcma or

Irozen and properly blgecd hope lntil
yo! open the package

Storing at Home
Hops should be stored in your lreezer at
home urtil it is rihe to use rhem ll you

ar. eolrg lo use the hop. wiih n ! feN
monlhs. .n ordinary frost-frcc freezcr -
like that found in almost allhome relriCer
ators is rine LForshon term qrorage up
to a.ouplc Neel$ your refiecratorls line I

f or long-term rtordge. hops should bc
placcd in ! non frost-tree heeTer whiclr

does not Co through freeze-thr$ cycles ll
you !.e srorinc yoxr hops for 6 months or
loneer they would bc beiter orf pernra-

nenrly trozen. ln lhis srite lh(y can last
forye!rs. The alph. acids $ill stil deer.de
over time bur the hops Nill still smell

soo<l and be suirable for brcsinc.
ll you don t have . fiost-tee heezcr

you can packase rhe hops ro n nihizc rhc

eifeds oI the frceze-thaw cyclcs 'lake a

smallcoolcror laree ziplock bae and pla.e
a layerofcrlshed ice in ir Pack your hops

- inrlde then oxygen baricr baes - on

top of rhe lce and then cover rhen with

more tushe.t ice A buller of i.€ bcreeen
the hops and the environmcnt ol rhe

freczei wi keep the hops at a more

steady remperature After avhile in slor
aee you may

through the ice to ger to your hops

some hohebrewers buy theif hops in

bulk late in rhe year after the harvest

comcs in llf you plan lo do this be qure

you contirm vhich year your hops Lome

from.l BiC packages of hops should be

brokcn down i.to smaller packaee. once

opened Regular plastic zip ock bags lre
orycen perneable lf youlesruckNith this

as youronlyoption double bae yourhops

to minimize exposure to oxygen

I!recines
I.
| .,... ,, , ..: .. i. :
I . .::
| (Sierra N€vada, califo.nia)
I (5 gallons/19 L, srr-grain)
I oG = 1.064 FG = 1 014
I teu = oo sn|\,,t= rz nev - 0..1%
I

f_ood scale6, such as seal-A-Mcal or

Food Savei are eear for repackagine bulk

hops into smaller portions These deviccs

rehove most ol the air l.nd hcn.e the

oxyecn) hon the portion, thcn sea the

bag The bng5 themselves .a n be srored in

lf you plan to store hops forany length

ol rime, be sure to label the bag wirh the

variery the rlpha acid raling lnd shen

Bill Pitt. Ms thc Nl nkd Hdnl.h s

dilr'nBt lor Bew You. own

In9redienis
11.5 lbs. (5.2 kg) 2 row pal6 maLt

1.0lb. {0.45 kg) crystal(35 "L)
0 5 lb. (0.23) Ca€pils@ mall
11 AAU ch iook hops (60 m ns)

{1.0 oz /28 g of 11% alpha acids)

8.5 AAU cascade hops (30 mins)
(1.7 oz./48 g of 5.00/d alpha acids)

0 66 oz. (19 g)Cascade whoe hops

0 66 oz. (19 g) Centenn al whore hops

1 tsp kish nross (15 rnins)

Wyeasl 1056 (Amefican Ale)or
While Labs WLP001
(califomia Ae) yeasl
(1.5 qt./1.5 L yeast starte,

0.75 cups com slgar (1or priming)

Step by Step
lvash al 156 'F (69 'C) for 60 minut6s

Bo worl for 90 mrnutes, add ng hops

as lndicated in the recipe. Fernrent at

66 'F (19 "c). Dry hop in seco.dary lor
s days 3t 60 'F (16'C)

Extract with gralns option:
Replace 2iow mall wlh 3.0 bs (r 4
kg) ghl dried rnalt extGct, 3.3 lbs. {1 5

kg)light quid rnalt extract and 1.5 b

(0.68 kg) 2 row mall. Step crushed

gfains in 120 f. oz. (3 5 L) oi water ai
156'F (69'C) lor 45 minutes. Combine
''grain i6a" and water lo make 4.0 gal-

lons (11 L) n brewpot. Add dried mall

extract and bo wort tof 90 rnfltes
addrng hops as indcated a the recipe.

Do not 6t worl volume dip below 3.0
gallons (11 L) d!.ng boil Add liquid

malt exiract al end of bol. Let sl (wdh

the b€wpot cover on)lor 15 minutes,

ihen cool wort Transfer to fermenter

and top up to 5 sallons (19 L). Aerate

wort and pitch y€ast. Ferment at 66 'F
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(19'0 0γ  hOpin seconda″ for 5 days

・at 60・ F(16・C)

 ́ ■■ |■ ■●■
'● =: 11●

  :1,■

(Be‖ 'S Brewery Michigan)
(59a‖ ons′19L,a"‐grain)

OG‐ 1 058 FG‐ 1012

lBU‐ 50 SRll‐ 3 ABV・ 59%

ingredient8
91b5oz(42 kg)2-row pae maL
2 01bs (091 9ヽ)Vienna mat
05 bs o23kO)cり Sta(10・ L)
0 33 bs(015k9)CaraplsO mat(6・ り
5 5 MU Centennialhops(60 mins)

(05 oz′149o'11%alpha acids,

5 5 AAu Centennial hops(45 mins)

(05o2/14 9 ofll%a pha ac Os)
5 5 Mu Centenna hops(30 m ns)

10 5 oz′ 14 9 ofll%a pha acd0

55 AA∪ Centenn a hops(15 m nsl

(05 oz′
'4 0 ofll%a pha ac d90 33 oz (949,Centennial hops(O min)

0 33 oz (949,Centennial hops

(dり hOp)

0 5 tsp rish moss(15 mins)

VVyea,1272(Amelcan Ale‖ ).NIVhle
Labs VVLP051(Ca 10inia Ⅵ or yeaSt

cu tured fЮ m a botte oithis beer

0 75 cups corn su9ar

lfor plm ng,

Step by step
Mash at 152・ F(67・ C),or` hOur Bol

、vOn fOr 75 minutes adding centennial

hops at the t mes indicated in the

rec pe Ferment at 70・ C(21・ C)D"
hopイor three days in secondary

Extract with grain6● pt[On:

Replace 2 
“
)″ mat 、″th 2 0 1bs

(091  k9, 19ht dried mat extract
3 3 1bs (1 5 kg)19hi lquid ma t extract

and i b(045 kO)2‐ row mat Steep

crushed 9rains in 1 2 9alons(46L,of

water at 1 52・ F(67・C)for 45 m nutes

BeOin 60 minute bol w th 4 0 0alons

(15 Ll and dO notlet volume dip below

3 0 9alons(1l L10u`n9bol Add dred

malt extract at beginnin9 of ool hops

at i mes indicated and lquid mat

extract at end of bol Ferment a1 70・ C

121 ・C)Dtt hop rOr three days in sec―

ondav

■.1●  ́I

(Bear Repub"c Brewing
Co,Canfornia)

(5 ga“ On3/10L,a‖‐orain)
OG‐ 1 071 FG‐ 1015
1BU‐ 60 SR,M‐ 10 ABV・ 72%

lngredlents
l125 bs(51k9)2 row pae mat

llb ll oz(0 76 kg,wheat ma"

10 oz(0 28 kol cr・ Sta mal

(15・ Ll

67 oz o 19kg)deXtrOse

(00rn Sugarl

34oz 059)CaraplsO mat
6 1 AAU Chinook lops190 mins)

10 51 oz/149o(121/● a pha acd9

87 MU Casc“ es hops(60 m n9

(1 74 oz/49 0 of5 0%alpha acid9
03oz(35g)centennlal hoOs(dⅣ  hOp)
03 oz(859)Amal‖ oいops(dⅣ hOpl
02 oz(579)CasCade hops ldry hOp)

02 oz(57g)ゎ maha.vk hops(drv hOpl
Wyeaゞ 1272(Amelcan A e l)o子

Whte Labs I・ILP051

(Ca ifOrn aヽ′)yeaSt

0 75 cups corn su9arlfor pr min9)

Step by Step
Mash in at 145° F(63・C)then ramp

temperature to 1 62・ F(67・ 0)for COn‐

vers on Mash out to 170・ F(77・ C)

Bol`or 90 minutes,addin9 hops atthe

times indicated in the ing痰 対lent ist

Ferment at 68° F(20・C)

Extract wlth grain3 Ver810n:
Replace pale mat 、″th 30 1bs

(14k9)19ht daed mal extract,4010s

1 8 kg,Ight iqud maL eXtrad and
53 oz(015 kO)2‐ row mat Steep
crushed gra ns n 1 9alon(38い of

water at 1 52・ F167・C)for 45 mい oles

Comb ne・ gra n tea,'water and d“

“mat ettractin b「 8ヽVpOttO make 4 9a

lons(15L,ofヽ″。rt Bol for 90 minutes,

keepin9 bo, volume over 3 0 galoos

(1l Ll bytopp ng up wth ool ng watei

li needed A● d hops at iimes indicated

and lquid mat extract at end of bol

Ferment beer at 63・ F(20・C)

| ■r Jホ |:■

●=:,A,oこ ■,:■ .

(Widmer Brothers
Brewin9 Co,OregOn)

(5 ga110n3719 L,
oxtract with grains)
OG・ 1 056 FG‐ 1014
1BU・ 40 SRM‐ 19 AB17・ 54%

ingredlent8
11b 2oz(05,kO)0。。0。に L10ht

dred mat extract

3 3 1bs(1 5 kO)Mじ ntOns lghi lquid

mat extract oate addt On)

051b (023k9)Vienna mat

101b10 45 ko)MunCh ma"

15b(068k9)erySta man“ 0・ Ll
02510 (01l k9)deXti n mat

19 AAじ |・.‖ amette hops● O mn9

(0 30 oz′11 90'5%alpha acld)

5 6 Mu Cascade hops(60 m ns)

(1 l oz′ 31 g。 15%alpha acid)

71 MUC“ cade hops(10 m ns)
(1 4oz/39 g o(5%alpha acid)

O e AAu Centenn alhops(2 m nsl
10 31 oz′99o112%a pha acd)
3 7 AAU Cascade hops(2 mins,

(0 74 oz/21 9 of5%a pha acio
l lsp「 sh moss(15 m ns)

VVhte Labs VVLP001(Ca fornia Alel or

V`ツea欲 1056 1Ameacan Alo yeaSt

(1 75 qts/1 75 L yeast starterl

075cじ p of corn sugar

lfOr plm nO)

Step by step
Sleep crush€d malls in 2.0 gallons (7.6

L) of water at 150 'F (66 "C)ror 45 min-

utes. Finse gEins wllh 1.0 gallon (3.8 L)

of waler at 1 70 "F f7 'C). Add water lo
make 3 gallons (11 L), sti. in died malt
exhact and bing lo a boil.

Add Willametl€ and Cascade {bii
teing) hops and boil ior 60 minutes.

Add the liquid malt exlract and kish

moss wilh 15 minules eil in lhe boil.

Add flavor hops lor the ast 10 minutes

olthe boil. Add afoma hops (C€nt€nnial

and Cascade) tor lhe last 2 minutes of
the boil, When done boiling, cool worl
and lransler lo a sanitary fe.menter
Top up to s.0 gallons (19 L) wlh cool
water Aerate won wsll and piich ye6t.
Feiment at 68 'F (20 'C) lor 10 io 14

days. Bottla your b66( age for two

BYO COM HOP LOVER.S GU:DE  
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How you add hops to your beer atfects tlre hop character of the finished

i,\:f beer. Tradit onally, bittering hops were added to the boiling wort

and boied for 60 to g0 minutes. lf additional hop favor

- and aroma was required, some hops were added ate

in the boll. However, hops can be added to the

wort beiore it boils (as in first wort hop

p ng). Iothekerlco olher ressc d'1o

lFp bol las n whrrlpoot hoopr.gl o at

any lrme throughout the boil (as in

cont nuous hopping).

lops can a so be added after

the boil. Traditionally, hops added to

" a cask were called dry hops, but you

can also add hops in krausen beer or

a hop tea, or at bottling.

Different hops have diiferent characteris-

tics. The level of alpha acids and

essent al oils in your beer is altered b,

bo lovers, blowoffs, hops clnging to

the side of your kettle and oxidation,

so Vo-I brew ng leciniques also dffe.

nop cnaracter.



hopPingj
METHODS

omcbewcB love lreer reopes. and Ne !e

in.luded plenly in this Hop Lovers Cuide

Howev.i a tccipe is not the s.mc thing as

a Ilnished beer vou.eedrobrewii A'd thcequipmenrand

re.hniaues you usc aiie.r rhe chara(ter of volr bres To eive

one hop,elatcd erampte how vou chill vouf vort 'if'cts lour

hop proijle tf you usc ,n immedion chillei rhc Norl is chi!lecl

ir bulk Hoqcvc. lf vou emplov a counLcrllow chiller' hor sort

remanrs in rhc kettle as sm'llcr volumcs oi von irP 
'lra$n 

oll

rnd q!ickly.ooled.s thev lloN throueh ihe 'hiller 
As su(h lhe

heatprofile thc hops e\Penence dittersberwecn the r$'o melh

od, if rou arc uce<l to brewine beets *irh lor< ot hops addcd

tarc in rhe boil s\1!.hinc cooling merhods will alter tour hop

I ikewise. )our sater chemistrr- ho\! vou han'lle the hop-

lins dJ .e r1e oo l lo" \ou .ondu t rhe le'menr"l'or 'nd
notr $ell \o- n'o Rr 'nE bru' lton o rdi on rrl rr' -et 'e 

_l'e

hop prosentJtion Forexample did vou knou thatrhe nir n\side

thc l(tle spa.es betwecn lhe bracts of the hop 
'one! 

can con_

trihlte tu oriddtion if vou .jry hop? lt 'an 
10 rinimiTe dlis

thc.l you cdn add a imaLL nmolnr oI drv ice lfrozen Co2r to

your kcs belore vo! r..k the beor inro ir Add the dr! hops ro

$c kee and ler rhcm sit thcre as rhe dry icc sublimes Pui a

sqrare ofaluninum toiloler ihe rop of Lhc keg ro hold ih' eas

11 bul oor | <e,' rhe tec'nu e uh'_" Cor'a' s'r J'5pld(( mx' - or rhe ^'\q n

entraine.i in ihe hops Oncc the dry i'e i' gonc plomPtlv ra'k the bccr

inro ihe kec, se.l and purge lhe headspace with ' 
couple bu'st5 of co?

{rcm }ourrank aid tour bccr is bcing dry hopped tNore: dont rack beer

inro ihe keg*hilc solid co2 remai's this \lllcause erplosive toamrng I

T|at! a 5ntalleiample bul in $c nc\t lcNchapteB Nc llrelieNthe

mrior hopping rechniques and hov thev inlluen'e hop characler l_roN

lons you heat vour hops atfects whether thet (ontribulc mosnv britet

n".1..-t,ouo' u, o,o., ," tnur beer t ikcNise knowins lhe factors thot

decr.ase hop bi ernessduringbeer producrion 
'an:l'o 

inllueice $he'

you decide m r.ld tour hops - ancl hops "n 
be addcd at manv points

in the brcNine stream besider the boil

Brewinsa qua ltvhoppv beet is notex'essivelv difficult Buriorea'

lv make a erert p.lc rl€ lF or double IPA or €lcn a nice hoppv

obusr pon.r you nccd to knorv the !!rio!s nrfluencec on hoP prorilc

betoid hop laieries aid how much ol lhcm vo! add This section co!_

eirrc hoppine nethods ls di!ided inro rhree 
'haple's 

sort boilinq and

top.ta.aa", rooe. lo l8l fermentina "nd 
conditioning lpaee lq 2lI

an.l hop .harictcr IPdge l2-21r'

o" Chris ColbY

The method

and timing of adding

hops influences the

hop profile

of your beer.

BY..COM HOP LOVEB',S "g.l



30日LENG
CHARACTER

by Chris Cotby
he bitrerness in bee. is
devetoped by boiting rh€
hops in wort. Likewise, bojt-

Ins hops adds hop flavor and arcma. The
brnemess batances the sweerness ot rhc
b.er a.d rhe flavorand aroha olhops add
a spccial spice io ii The amolnt of bir-
rerncss 

'n 
beer depends priha Jy on how

much hops e'e added to the kerile. the
alpha acid raring oi rhe hopsand how to.€

haps a finin€ agenrlat specitied tihcs.

Won Erpansion: Won expands rhcn
heared A 5-galton {t9 L, breseris unJjke
ly to nori.e rhis but largerlotume hone-
brcwers hay notj.e the loiumc shrinkaCe
Lrpon cooiing. Ar 08 iF 120.ct, ate lermen-
tation remperaturc, sorl occ!pies ebout
4% less volume than it did at boitine
tarou.d 215 .F/t02 .c 

'or 
mosr qons,. Fo.

a 5-galloi { t9-Ll batch the votune shrink-
age is approximarely equal ro two 2

Evaporatlor of Wat€.: Whcn Non boits,
waier evaporates from it one consc
quence 

'srhar, 
the won votume wi|| 5h.i.k

duing the boit. (This shrinkire more than
counrcracrs the expansion due ro heatine,
wnrcn srcps on.e boitine stafs and rhe
Lemperature is no longer.ising I

A, easy way toderermine the vigorol
your boi is 1o measure ihe evapofanon
rate. To calculate rhis, measu.c you. won
volume at the beginning ot rhe boit and
a€arn one hour ta!c. your evaporarion
rrte, given in percent perhour is cat.!tar-

Evap Rate tper hour) = tlvhrlvol X tl]O

where V6o is you. worr votuhe after boil,
ine lor60 mtnures and V0 is rhe vol!me of
lhe woft before the boil ii.e Nhei ns
been boiled for o minutes)

For exahpie, lers say you ha.t 6 gal_
rons (23 Lt at rhe beginnine of the boji
Itime0)and 5gallons 09 L)one hourtare.
Itioe 60) Yourevapo.arion rate wo!ld be
I (5/61 X t00 = i6.67, an evaporarion rrte
or t6.67%, For most homebrews, a t0{,
evaporarlon rate per hour prolides a suffi_
crenrJy vrcorcus bojl. Less rhan this and
your hop exrracdo. and break tormaijoi
suire6. An evaporarion rare over.too! can
resurtin €xcessive won dartenine

Anotner.onseque.ce of evaporarjon
is that the concenrration ot suCa6 wilJ

0

'.crease 
ir rhe worr you.an estihdre how

th€ giavity oI your wort will change by
!sing the foreuja CrVr CtVr. tn rhe
equniion. C r is the .oncen rralion of won at
the be8inninCofrhe boitand Vj is rhe vot_
ume ar rhe bcCinnineofthe bojJand C, is
rfc unkno$n concenftarion of $on rhe
cad of boit, rvhen rhe worr wilt hrve a vo!

Lets say thar yo! havo b Crllons (21Ll
of won at a spe.iiic gravly of I O,1O and
plan ro bojl it doNn to t ga ons (i9 Ll
subsrirurjng rhe numb.6 inro rhe equa_
tron wc get 6140l t(Xl, whcre x is our
unknown specifi. graviry (Norice that J,o!
onLy use the dccimat porriof of specilic
Crrvity - ie I O.1O becomes 40 ) SotvinA
ror 

^, 
\ve 8et 61,101/5 = 2,ro/, 4d. so oLr

expecred specjtic grality would be 1.0,18

Wort Cotorr Wo( darkens fortuo reasons
Primarily, rhe worL gels ctarker be.ause it
js gettinC mo.e concentraLed a.d secon.
daril, bec'use chemi.at reacrions are
iormine cotored motecutes t dm roto.tess
precuEoB The carnctiuation ot sugr6 js
o4e exampte of rhis rype of .e.ction
Maillard reactions are anorhe!
c!rmelizarion occufs !vhcn rcotoiless) s!€-
a6 reac virh other sleaE and lo.m cotor
bearing poiymers Maiilard reactions
occur behveen sugaB a.d am,.o,cids

x you wanr to diifeE.riate between
the eliecr olwoi! conce.tr.rion and dnecr
coJor devetopmeft in you! wotr rry rhis
expenmcnt. Take 6 sampte oI worr imme,
dietely afrcrthe hor break ihef rakc a se.,
o.d s.hple at rhe ead oI your boit. you
can corpae the two ro see rhe exlcnr ol
won darkening Io esrimaie trow mu.h ol
the dJrkenine was due to coloFdevelop,
r.8 rcactions diture youftinalwolr back ro
the (oncenr(t@n tt was when you took
ihe ti6r sahpte Comparine the eafty and
/ate lvorts corrc.red tor loss oI s?rer
should show you how much won cotor
cohes hon Maj a.d reaction< and sugai

. Do.t talc this rest too seriousty
tholgh. Orher $ings rhat atlect .ojor a,e
goin€ o. as Nett, includi.g the cfteci ofrhe
prccipitarcd bre.k hateriat. llowcver this
is a sood, q!ick check for e$racl bre\rers
w,rose beers arc roo red you .an check iI
the.olor is developine during rhe bojJof
ir your extr.ct was sjmpty car.ying too
much color ro begin wirh

憶 瑞『瑞爛凛ギ
疇枷

theyarc bojled. The hop ltavorand aroma
or a beer€n be altercd by addioe hops at
djfterent rines dunng the boit, Hop ftavor
rnd arcma €n aiso be added ro beerouf
side oi the boit, ior exanple, *hen a hop
rac( rs osed o.the be€r is dry hopped

Since the boit is wherc most of rhe
"actron happens with regdrds ro hopping,
!e U starr by revieving whar happens in

What Happens
Durlng th€ Boll?
A ror fappcns duri.e the bolt, even
thoueh breweB donl do much donne rhis
peaod cxcepr for adding hops tand peF

BRBV YOuR O″ N HoP LOvER'S GU,● E



Evaporatlon of DMS: Othcr volatile

chcmicals, includine DMS are also evopo-

rated during thc boll DMS 15 a trolccu e

that leads ro a .ooked cor. !mei! in rhe

bccr Pre.u6ors lo DMSare found in lieht

ly kilned malts. A eood, rollinC boil- fol'
lored bt iast wort cooling -Nillninimi?e
Dl\45.on.entration n thc finiched beer

convection cu entsl wort is not heeted

e!cnlt When temperat!re.litrerentes
wiihin r volume ofliquid erist. coovection

cufents result In commer.irl kert es the

shape of rhe kettlc - and the presenc€

and placinC oi lnterna! heatinc elomcnts

are designed io in.lu.e.urrenLs in rhe

kertle Convectldn crrcnis hclp mix the

wo and hclp witli break formation.

Hooebrevc6 don r neeil to $otry zbout

convection .!ftents srnrinc theNona fes

time. dunne dic bo lshou d ensu.. rcle_

Cessatlon of Bioloalcal A.tlvltvl tsorlrng

will kill ba.tcria and yeasrq Some bacteria

and funsi .an torm rporcs and s!ruive a

boil, but there

beerspoilers that do this Bojling silla so

inrctivc the enzymes you utllized in rhe

kenle Addltlons: Ihe boil is also a ime
for kefte i.lditions such as lrish noss

*hi.h hclps clcar break material and

Won pH: ln thc boil .alcium ions in lhe
qalcr rnd phosphates derilcd hom rhe

giain react .nd drop out oi solurion This

results in a diop in pH. The wort shoujd

drop fron a PH of 5 4_5 6 to a P arclnd
5.0!5.2 ll tour $ort pH is too hish, lhe

re.ohing bcc. may taste dull nnd lifelcss

Adding a small amo!nt ot calcium

about ,r tsp Clpsum or cal.ium .hloride
pers e.llons ll9 Ll- can help thc pH 8ct

lsomertation of Alpha A.ids: wort rs a

complex mlx ol water and biochemical

molcculcs, includiie carbohydktes, pro_

tei.s, lipids and other nolecules whcn
you heat this riliure many .hcmi.al
re:ciion! occur lve already mentioned

rro imporra.r reactions - thosc tharrorm

Maillar.l products nnd those thar to.m

'rhe chemi.al rcactions involvi.s
hops and $eir bnreriie codpounds are

Nharwe arc intererted in here In the bolL

alpha aci.ls in hopsarc conleried vin hcrt

to iso'alpha acids. Alpha acids arc insolu_

ble h trod and ire not bitter lso-alpha

ocids howeve( ar. both so ubLe .nd biL_

ter The.mount ol alpha acids .onlened
ro iso alpha acids depend! priharily on

hos long the wort is boilcd and ihe spc_

c fic Craviry ol the worr The convcbion ol

aLpha acids to iso-alphn acids js relarively

sloN and neve eaches cooplenon ln $e
iiGt fes minutes ot the boil, only a small

percentaee ol the totalalpha acids in the

hops is corveded ro iso-alpha acids Aher

anhouionLy?t J0'|,ol lhe alpha acids a.c

conv-.rt.d and boiling beyond an hour

brings dimjnishing returns in termsorhow
nruch iso'alphJ acid is convened ovcr
nme Njost brcNe6 boil their biuenne
hops for af hour orsomelmes 3s long as

The 'thickness of the wort also

.ffects thc rate of conversion of aLpha

,cids to i.o-alpha acids, h higher gravity

vons, rewer alpha acids ae convcned

.omplred to in lower gravity worts. Most

home b rep recipe calcu latoB take this i. to

accounr qhen qlcularine the estimate.l

lBUs from a recipe This is espcciallv a

conccir in methods ol criract brewine

rhat involve bojling a.oncent.ate.l woil.

"Traditional" Hopping
Hop crorveB olten divide hop vari€ties

inro t{o lunct!onal catecories. bitterine

hops and aroma hops. Biil€rin€ hopr are

varieiies that halc high level. oI alpha

a.ids ove.8*, orso.nd up to l8$i. some

of iho newest high-alpha types. Like all

hops, they also contain oils and other

compounds that result in hop oroma and

fluvoi bur bitierine hops are prirnarilv

used as i source ot alpha acids tuoma

hops have loweralpha levels,some as lov
as only a lew percent, but have a mlxtu€

ofoils thal sre pnzed fortheiraroma prop'

efties Sonc varietlesare 6lled dualpuF
pose hops bccause they can be lsed
cither as blttering hops or as aroma hops

Most brewc.s add biftering hops at or
near rhe bcginnins of the boil. The hops

are rhcn boiled lor bo-90 minutes, until

the ralc oi alph, acid lsomenzatlon slovs

lin orher sords she. boilins the hops

loneer $o!ld rcsulr in onlysrnallincrcases

in bifternessl. sixty ro ninery ninutes is

lrequently also lhe amout of tine the

wort is boiled to achieve the riSht amount

ofevaporation and hil the cone.t Oc lor a

beer Dorin8 the first lew minltes oi this

boiling rime, no( ol thc volatile oils in

the hops a€ blown off.

lI nore hop flavor and aroma is

desired $an qould be delivere.l bv the

single dose of bittering hops, aroma hops

are added lale in the boil usually hops

m.yb€addedNith 10to 20ninutes left in

lhe boil if more flalor is desircd. Hops

added in the last l0 minutesofthe boil-
and espccially rhose added dunnc ihe

last Iew minutes or righ t ar knockout, Nhen

rhe hear is shut ofi - contributc hops

arcma, llom the volatile oils they cdntain

Addirg hops late i. the boil and thus

boiling them for only i short pcnod ol

timc, eosures that rhe hop oils are noi all

Brewers should note thal although

hop varieties may be des(ibcd bhering
orarona hops and kettleadditons may be

refered to as biLlering, tlavot or aroma

additions all hops .ontibutc to bitreF

ness, flavor and arona to some degree. A

beer brewed with a slncle addiron of bit_

rering hops wil!sdllretain a snallamount
of hop ilavor and aDma. Likewise an

addltion ol hops late in rhe boil will con_

rnbure a smallamounr of bitrcmess along

with lhe flavorand arooa contribution

'Traditional hopping with bitlec
ine hops added early, then flavor and

aroma hops added nerr the end - is

widely pra.ticed because ii sives the

bieeest 'bang for your bu.k" and results in

the fewcsl problems in the brewhouse lt
yo! pick a ni.e, high-alpha vanety to lse
for your birrcring hops and then $row in

sone aroma hops at the cnd you ll need

Iewer hops overallto rcach your target bit-

temess. Thissaves noney in tcrms ot how

6uch you pay for the hops and i.r.om-
mercial brewers how much wofi s lost

due to beine absotued inio rhc hoPs

Also with less hop elnk in your kerrle

getting the wort hom the kcttle to tour fer

menter crn be easicr Aid tinally, alpha

acids and lhe esse.rial oils thar conlev
flavor .nd arcma arenl the onY com'

pounds in hops As sith most plart malc

rial, rhey also .ontaif Lannins Merhods or

hoppinC th.r inlolve usins more hops lo

obtain lcss birerness run the ti5koi beine

BYo.coM HOP LovEF',s g]5E



overly grassy or - in extreme ckcun-
stances - excessively tannjc or ve€€tat.

Multiple Addition or
Continuous Hgpping
some bee6, espcctally tPAs and other
noppy br€ss, are made uth .umerols
hop additions. many In the middl. ofthe
bo!|. The Dostish Head 60-, 90. and l2o-
Minut. lP s carry this app@ch ro the
ertreme an.t add hops conthually
thtoughout the boll. Prcponents ofaddtns
hops thrcughour the boil ctaih that this
method glves a hop chaEder you can t
achi€ve with a "b6k€nd app@ach of
addin€ hops early and lar..

Critics ol the practice say it 
's 

a waste
of hops as "mlddl. hops" contribute little
flavor or arcma, but a€nt boited tons
€nough to extrad much biner.ess either
They also clain that, because you are
us'ng morc hops to acht€ve the same
level of blttemess and aloma, beeF
brc*cd with middle eddiUons ould be
more likely to show a snssy or veaetat
charader due to the increased amount of
plant maredal edded to the kettte.
Homebrcwers intercsted In brewins
hoppy b€els will mosr tikety try both
5pprcaches and de.ide for rhemselves
which ls mo.e suited to thetr tastes.

Hop Buradng
some honebrcwels have experimeni.d
whh addlng all of rheir hops at or near the
end oI the toll - a pracrice that ts sohe-
thes refeftd to as hop bu6tins.
T)llcally, to overcome thc dedease in
hop utilizition, a larger amount ot hops is
added fta. muld be usual. The shon boil
tim€ fesults in a beer vtth an enomous
"burst" ol hop flavorand aroma.

Whlrlpool Hopping
ln many commerclal brcwertes, hot wort is
pumped to a senltng tank after the boit.
The wort enteB the tank at an angle to the
side of the vess€I, causine rhe wort to
otate. Forthls rcen, this vesselisGlted
the *hirlpool. h thewhnlpool, solid mat-
ter suspended in rhe ftn @llecls in rhe
cenler ot the btation and talls to the bot,
iom ofthe tankas the spinningslovs. This
leaves a little cone ofdebds in the hiddte
olrhe rank lhe hor wod- nN wfth tess
debissuspended in it is rhen pumped
through the chille. ln sone caft bre\r-

eries, hops are added at rhis stage !n

some cases, enough hops arc added that
a signifi@.t perce.tage ofthe lBUs oirhe
b.er are obtained ir the whirlpool. Since
most honebrcwers do nor emFloy a sep,
arare whirlpool tank, this method is nor
used much in homebrewins. some home,
brcw recipes, srch as the ACME tpA recipe
on page 26, userhismethod by havinCrhe
nomebrewer stir srir his won in a circutar
manneraftcr knoclour.

Hopback
A hopba.k (or hopiack) is a device rhat
stEins spent, bolled hops out ot won.
That! where the nahecomeslrom, in fact:
It's somethlngthat's supposeclto hold tle
hops bek. At the same time, a hopback
also helps filter undesiBble coagulared
prot€ln ("hot break1 IroD rhe boil.

Mostbor,.6would areoe ihar a hop-
back is more than 

'ust 

a ffher device.rhe
tem also has come to hpty that the
€lzmo uss an addition of frcsh. unboiled
hops as a lilter fl€dium and as a way of
impanlng addltioral hop character ro the
rcrt 

^ 
commercial hopback is usually

designed like. mash tun and has an intet,
wheE th€ wort lstill .ontaininC ketrte
hops and coagulated prcteinrl entec, tt
teaturcs some ti.d of sgeen or fatse bot-
tom, wherc the fresh hops arc added, and

Flrst Wort Hopping
h ffEt-qon hopping, sme of rhe bitterine
hops are add€d to the kett,e atons qtth
the very tiFt runoff hom the nash rhis
diffec from the usual homebrcw pacrice
of addiag hops aft€r the won has becun
boiltng {and peftaps afterthe lirsr sisns of
a hot brcak are visiblc). In a btind tarte
test cited ln "Principles of Brewing
Sclence by C€orge Fix (Arewe/s
Publletions, 19991, beeiddnke6 showed
a preference for Pilsne6 brewed usins
li|st-rcrt hopping over Pilsne6 brcwed
the baditloral way. spectfiGtty. the sub-
jects In thls te5r - onginally pubtJshed in
a Getman m€azine @lled Bnaeett - tetr
that ffEtwort hopped bee6 have a more
round€d blnemes and a more clec.nr
nop nce. Other studies have nor sup-
poted these findlnss, bur some bew.6
.€mal. enthusiasric aboui rhis method of
hopping- Cleady, more exDeri menlal work

Ihe prc.edur€ lor fi6t-won hopping
L simple. Take a porrion o, your bitrering
hops (the hops you would nomalty add
ea y in the boill and add them to rhe Iilst
wonthat is tun offfbm lhe mash

Typiclly between, to, of the btner
ing hofE arc used ior fiBt-woft hopping,
although some breweB have used more.
Usins less than z will prcbably not make
much oIa ditteren.e in yourfinished beer
You may sant to dec.ease rhe amounr of
hops sllchtu since they will be boiled

'oneer 
Consult a hop uriljzarion chan to

see it rhe added boitins rime wi make a

Practlcal Conslderations
on.e you h.ve forhulated the sizc and
timing oI your hop charaes, the actual
bollingofthe hops is tahtyeasy, but therc
are a tew practical conside.ations h order
for alpha acids to be isomerized efft.ie.G
ly, the wort dust be hot and in morion
The churniry action of the boil helps
extract bittem.ss frcm the hops as well as
the heat. Anything you do to decrease the
amount ot motion of the hops deccEes
your hop utillzation. One way this may
happen in a homebreqery is when hone.
bEwers use a hop bae. A nylon ormuslin
bag vorks w€ll ro hold the hops and
makes it easier ro remove them Irom the
kettle ait€r the boil, vh.rc they wont
inleiferc wirh racldng lhe won to $e fer
mentei Howevei the ba€s also consratn
the flowol wort pasr the bops rcquj.ed. t{
you do bag your hops, mate su€ to teave
at leasrthree times rhe volume jn the bag
a5 the hops occupy (tn othcr wo.ds, dont
cinch the sacl tight around the hops, give
them room to expand and room for hot

Hops rhat cling ro rhe side of the t€t-
lle willalso decreese yourhop utiliation.
Take your brewi.B spoon or paddle and
knocl these back into the lcftte. Avoid
boiloveE, as any hops @nied out of the
kettle by rhe boilover witl .o loqer@n-
iiibute any bitterness.

Hops .an be added anytime arcund
the boil, from slightly betorc (as jn 1i6r
wort hoppingt toiustafter(as in whirlpool
hoppinc and when usinc a hop iack). As
we llsee in the nextchapter hops.an atso
be added later "doMstream" in rhe
rementer, in the *rying vessel or elen as
the beerls being poured. t
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FERMENTING
&00NDIT10NING
b, Chris Colby & Don Million

pLenty ol hop oils, especi!LLy il late hops

verc used The concc.tralion ol $ese
compounds hoscvcr, wiLl decrease duF

while $e bccr is Iermenting, yeast

will takc in some bitter compounds and

the a.tion ol the iermeniation willblovoff
somo ol the oils Pit<hine too much yeast

can actually reduce thc amount of bitreF
ness in a beer and leimenting at higheF

rhan-re.ommended remperatures can

reduce the potcnrialhop arcma.

During fementation, a thick layer of
kr:ilsen foms on topofrhe beer Some oI
this ki:iusen is brown and very bitter The

Cermans call it braun'hele and skim it,
b-.lieving rhat thcy eet a snoother bittc.
oess Skimming orusinga blowofftube to
get rid of some ol your braln-hete will

€duce the level of binemess in your

bec, lt you are brcqine a delicately
hoppcd lagei this might be a good thin€.
A.heuseFBus.h has special false ceilincs

on their fermenters lor the biaun-heie lo

ll you are brewinC a monster lPA, you

will want to let the krelsen nse and then
fall back jnto your beer Most.ommer.ial
brcweG using unitanls do not let any

krijlsei blow off With lhe exception of
hop residue stuck to the sides of the tank.

this keeps all the bitter compounds in

.onract with the beer

Adding Hops
During Conditioning
Ihere arc several vays to add hops to

,our beer after it has begun fementing
Dry hoppine is a common piactice. which

bcean in Eneland. Kliiuscning is a com-

mon practice in cerhan leeer brewing

Tradirionally. rhis w.s done foi reasons

orher rhan enhancing thc hop prcfile ofa
beer but heavily hoppcd kausen bee6
can add a dash or hop tlavorand arcma.

TNo newer pr.ctices homebreweG
nre experinentins with are adding a hop
lroma tea and hoppl.g the p.imins sugar

oi bottle condirioned beer6

what ls Dry Hopping?
The term dry hopping originated cen-

turies ago vith British breweE and was

used to refer to adding hops to the cask

shonly before it was shlpped off to the

custome. In fact, z-ounce hop plugs were

spccilically deleloped by Brirish hop prc'

duce6 to be a convenlenr way to add

whole hops to a keg or cask Nowaclays

dry hopping refeF to any hop addjtion
alter the wort has been cooled. These

addilionscn be do.e in the lermenter or
by adding hops dircctly lo a keg. I have

even heard ot one homebEwer atrefrpt-
ing ro add one or two hop petals to each

bottle of a bottle-conditioned bat.hl (lt

Pros and Cons
Due to the fact that no volatile oils are

boiled off, $e benelit to dry hopping is

thar rhe brewerca. eet as much flavorand

arona possible into the ii.al beer This

can sive your beer a floral hop essence

and an intense llavor that rs desirable in

hoppy beer styles iike pale ales and lPAs

Some commercial beets that are dry

hopped inchde siciia Nevadas

Celebration Ale, Youngs Special Al€,

Anchor Libeny and sam Adams Pale Ale.

wha!dry hoppingdoes not add to the

beer ls bittemess Boiling is necessary to

convert the alphaacids in the hops to iso-

alpha aclds to create binemess. To nain-
iain your desircd bitiehess, you still
need to add the bittering hops to the boil.

The lack of boilins, however is als a

porential drawback oi dry hopping That

is, since they are not boilcd the hops are

not saniti2ed. This seems to worry a lot of

brcwers, espe.ially those who havenr
tried dry hoppine belore. The kuth is thar

hops do not provide a sopponive envi-
rcnmeot for most rypes ol badena ontop
ol thai, lI the hops are added to the pri

mary fermenter alie. the start ol term enia-

tion any bacteria on them will have a.lif
ficuh time competing wilh the liCorously
active yeast in the wort. ll ihe hops are

addcd ro thc secondary rernenter then
the alcoholconrent and rhe low pH of rhe

beer will suppress bacterial growth.

Kcepilg this in mind its safc to say ihat
bactenal contaminations .aLsed by dry
hoppi.c are extemely r.r-. and not North

added, $ey contribute bnleness. flavor

aoda or somcrhinC of all rhce. the blr-

terness comes trom alDha acids.ontained
in hops, whilc flavor and aroma comc

mostly from !olatile oils lhe teim volarjlc

relers ro the fact that the oils boil out oi
the woft rel.rlvely quickly - most within

L5 20 minutes As vc saN in the previous

chaptei rhis is why bteweF nomally add

n,vorand.romr hops(l6serro rhe end of
rhe boil Ho$elci Nhal happ€ns to the

won and iernenrlne beer aher the boll

llso aifeds rhe hop character ot beeF
And. ofcou6e. hopr can be added to the
fcimentine or conditio.rne bc.r al a van-

ery ofdiffereni points aherrhe boil

Fermentin9
once the hopped woft is cooled. it con-

tains all thc iso-alpha .cids it will cvcr

have lbaftinc thc addiLion oI a hop

crrracr) In addition rhe worr Nill contain
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Thc ofly othcr drawback ro dry hop,
pinC is that.ome beer d.i.keG iusi.lo.r
like the effcct They rhink ir makcs rhc
beer lastc glassy or oily This merhod
detinitely gives a different kind of flavol
and arom. than the traditional mcrhod oi
adding hops to the boil burifyoullkeany
of the commercially dry-hopped bcc6
mentioned you will prcbably likc it in
your homebrew as well.

Which Hops to Use?
The fi6r srep ln dry hopping is ro seteo
the hop variety to use You noimally want
to us{ a hop varjety ihat is considclcd a

'llavol or aroma hop h is .om.non ior
these hops to havc relatively low alpha
acid ratings, otten around 6% or less. Some
hop varjerics common ly used fordry hop-
pin€ in.lude Cascade, Crystal, Willahene,
Easr KenrColding, Fuggle, Saar, Hallerrau

of couBe one oI the beautics ol
homeb.ewing is thal tou do not havc ro
follow anyones suegestio.si you can try
Nhatever you want. This beine said, somc
homebrcwets dry-hop Nith high alpha
acid varieties like ce.tennial and
Chjnook. Pe6onal p.eteren.es vary, aod
you should experimenr b see what you

like In eeneral, if you like the rcsulrs of
usinC a pa(icular hop variety in the last
5-10 minutes of the boil, lhen you will
prcbably lile the resuhs ol dry hopping
with the sanc variety

When to Dry Hop
Once you've decided what hops you €
going to use, you need to de.ide whcn to
a.ld them Your choicesare in the primary

fermenter in the sc.ondary fermentcr or

Dry hopping in the prinary lernente!
willwork and is lavored by some brewcE.
but .onvenrion. I wisdon teaches that the
primary mieht not be optimal. The pbb.
lem lies in thc bubbling of the CO, and

the aejtation ol rhe wort durine prim!ry
fermentation. This bubbling and aeltarlon

takes sooc of the hop aroma out ol the
beer iust ike boilins would. This, of
course. ni! .leieat the purpose of dry
hopping nllhough some ol rhe hop
csscn.c sillsubest llyou choose lo dry
hop in rhe primary Jcrmentei you may
Nanr toi.ld morc hops thai you would ior
dry hopping ln thc sccondary df kee

The secondary fermenrer is generlily
.onsiderd thc best pla(c fordry hopping
fora couplc o{ rcasons. riBr. ihe beer has

already mosdy fene.red so. as men,
rioned abovc. rhc dlcohol .nd lo$ pH

hclps lo Nard oflany baderia on rhe !n-
sanitized hopc second. the ligorous co,
d.tivity of the pf nrry is linishecl sothe
aroma or the hops won t be s.rubbed our

There is, howcvcr one potentialdifli
culry with dry hopping in the secondart
Ma.y homebre{ec useg ass carboys Nith
na(ow n..ks as their sccondary Icr
menters. Cettin{ thc hops inro. and rhen
ba.k out ol the operine.an be lruslr.rine
This is especially lruc if lou like to keep
the hops in a bae, makine it easr to sepa-
rate rhem hoh rhe beer l\,1y rc.ommenda,
tion is ro usc a bucket sith a larec op.'n
ing rather than a carboy, o. foreet abour
puiiine the hops ln a bag and iusr.lump
thed in You can then separate thc hop!
irom the bec. whcn rscking to lour bor-

The final option for dry hoppine is in
the keg Here, it is advisablc Lo usc d

muslin or cheesecloth bag ro contain the
hops OtheRise yo! r!. the risk ot su.k
ing hops jnto the system, clogging it up or
getting hops into yourglass one concern

with dry hopping in the keg is the extend-

ed dlration tha! lhc hops aie in contact

Sohe brewers leelthar iirhe hops are

in the beer for more than a les $eeks. the
beer develops a grassy llavo.
Personally, Ive never experien.ed it
despite leaving hops in my kegs for Js

Pellets, Plugs or Loose?
Okay, youve de.ided or the va.iety ol
hops ro use and ehen to add them The

next quenion is, what form of hops to
use? The choices are the sanc as the hops
ihat you add to ihe keitle: pelleis plugs,

or loose The pros and cons are a bn

As I said betore, plues were originaily
designed specificnlly for dE" hoppinc and
they vork quite well loi that purposc
They € easy io measle rstncc each pluA

is a I ouncel, easy io pur inro a bag it you

.hoose and are easy to fit thrcuch th€
n..k ol a carboy even more eas! rl you

clt them ln ha f Loose hops have to be

weighed, but arc llso cast to stuffthroueh
a cd.boy neck no!socasy ilpurin a bas
though Pellet hops alqo have to be
weiehed, bui are probrbly the easiesr
type ol hops io pour through a .arbo!
ne.k lhey are also eary to plt into a bag
bur only a very linc bag w ll .onrain rhe
poqder when thcy disso vc

on the orher h6nd. pellers can cause

r sudden eruptlo. ol fo!D that wlll have

to! scnnbling Ior a to$clafd $ondering
what sort ot alien being has raken over
your beer This is be.au.e as rhe pellers
brcak apart lalmost nncdirtely) rhcy
prov dc thousands of nucleation sires ior
the CO2 in th-- beer to arrach itself and
comc out ol solution. tse carelul and €o
slorly when adding pe er hops to any

Pellet hops will sirk \rhen sell
soaked. PIue and loosc hops usually flort
Eiiher s?y its not roo hatd ro rrck rhe
beeraway lrom any lorm olhops if you are

careful Since pcllcL hops arc more highly
processed than plues or oose hops, there
is some co.cern that lolatile oils are losr
when using pellcts lor dry hoppjng. yo!
maywanr to a<ld a litrle horc rhan usual

How Much?
Thls brinBs us to the question olquantny.
A "rorm.L me..urement lor dry hopplng
is belseen I 2 oz. i26 tO g) of hops for a

t.gallon ll9'Lr baich But rhe real answcr
ro the question ofhoN mu.h is simply "as

lruch as y'.ou rvanr' lf lou $ant iust a hini
ol hop arcma you nieht go as low as a 0.5

oz ll,l g) ltyo! want e beef thai willknock
you over iith a pungent hop flav.r and

aroma you miehL dc(ldc ro co nurs and
thmw in 40 oz 1!12 gramsl lve heard oJ

breweF usinc ev.n more thaf this, but
cvcn a serious hophcad llkc myseif sill
tellyo! that more rh.n tour ounces otdry-,

hops may be pushinC it
You should.lso trkc inlo a..ouni ihe

variety ol hop.ll you'lc usine a hop with a

high essentia oil .onient, you probably

don t want to us! d5 much as you might if
you were usins something lcss oily.

My advi.e tor your ti6t experiments
rvilh dry hoppinC would be to pick a tradi-
tion.l nroma hop and usc no more ihan

1.0 oz. t28 sl. This will gile yo! a cood
idea ol whar dry hoppine does ior a beer

trom thefe you are onlt limired by your

oun sense of advcnlurc in decidinB what
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hops to try and hoq much to use

To Bag or Not to Bag?
The final quesiion in dry hopping is

wherher or not to put your hops in a bae

Basgine toLr hops.an make lhem e,sicr
ro reiricle when eilher you lor your bectl
decidc nt dme On lhe oiher hand, hops

tcnd to expand when wet, so a bag rhnt

you w.re able to.tuflthroush the ncck ol
d carboy dry hay bc diffi.ult or inrpossi-

ble to cet out when iully sarurared

Anolher issue uith baeging is lhat it
rends to rcdu.e the hops exposure to the

beer To i.counr lor this, you hay Nant to

use r0 rts more shen baceing Also,

Nhilc the hops ore nat!rally rcsislart to
bacteria the bag is not Because of $is
you should aLways boilrhe blgtosariiize
il beloF puuinC hops in ir

ll you re a fan ol hop flavorand aroda,
you rcally hale to uy dry hopDins your

homcb(-w lm e ouch ota hophcad rhat,

unless n is complerely lnappropnate for

tlrc style,lam dry hopping nearly allol my

bcc6 these days and enioyi.s every

Krelrsen Hopping
(rtusoninC is a iradiLiondl Cerman pric

tice of addins icrmenting beer to n la€er

bcer that has iust finlshed fcrmcntinC lor

almoet soi. The kr,lscn beer aids ln rh.
.ondirionine of the beer specifically by

reducing lhe amounr of diacertl in thc

i:ger Althoueh not traditional you can

add a measut olhiehly'hopped fernent'
ing Norr to any beer as. *.y io enhan.e

KrSu<en hoPPing is similar 10 ciry

hopping in thatrhe hops rre ddded rorhc
becr whilc it is coiditionine The hop

character obtiined fron krausen hoppine

is difterent from dry hopping though

Because the hopi have bcen boiled whef

thc krausen bee' is made kralsen hop_

pine impnrls some bitterncss to lhe beer

as wcll i5 some llavor compounds th.t
nced to be bolled out or rhc hops

Conversely sodtc aroma compounds may

be losi durine the boll

Kriiuscn hoppine tlso has the poten_

rial to dilure ihe beer ltthe krause. beer

is ler. hoppy than the bare beer yo! can

aciually lose bitterness lYou Ni I allo
necd to plan tor rhe ellcct rhe coLor and

strcngrh ot thc kreuser beer will have on

To employ krausen hopping hake a

bat.h ol beerwith a volu6c approxihate-

ly one-tcnth of the lolume of your tlase

beer For a 5'gallon ils L) brtch of beei a

2 qt i-2 Ll batch of b€er is the rieht size.

Makc thc $ort srmila. in strength, color

Jdd binerne5s to the b.se beei but ad<i

an lmount ol late hops that $ould be

more appropriatc to 5 eallons il9 L) ot

worr rhan 2 qis. r2 I I An ounce or tvo

128-50 elol hops, added sohetime in the

ldst l5 minuies oi rhe boil €ives an

anount of lop chara.ter suitable ior a
pae.le Use more io( lPAs ordooble lPAs.

(eep in mind rhat hops absorb won and

take up spa.c shen cooledrto yield 2 qts.

1-2 Lr of k.blsen beer you may need 1o

produce 221 2t qts. l-2.25 25 Ll to
account forrhe hop debris lelt behind.

cool lhc wofi and pilch touryeast to

nrc krausen beer Once the kriusen be€r

bcsins lerhcnting, add it ro the basc

beer This shorld be timed such thal
krluscn beer is added to the base beer

riehi eater ir Iinishes fermen!jng.

You .an use your usual brewitg soft-

ware to compile a re.ipe usinC kreren
hopping llst plan for 5 5 eallons 120 Ll of

beer - t gallons l19 Llol base beer plus

rhc 2 qts l-2 Ll of kriusen beer - and

e.rer rhe lccipe as if ir wcre a single batch

oi beer i^lernatively, you can plan for t
gdllons/19 L and only make 4 t gallons (t8

Lr of basc bee.Jrhen, when you e brew_

ine rcseNeallormosrof thelateadditio.
hops to ihe krausen beer

Keep in mind, though, thar kr:iusen

hoppingadds more hop character perunit

of hops rhan traditional late kettlc addi_

tions This may be because yeast densjty

aid Icrmcniation intensity are mucn

lorver in condirioning beer than in the

primary termeobrion

Hop Aroma Tea
Anorher sny to add hop chara.ter is to
make rn arcma iea and add it to sec_

ondarv This i5 quicker than making

kriuse. beei Jlthough the effect is slight-

'lo make 6n ..oma tea, boil a small

anrouoL ol lery low gravity wod For t gal-

lonsol beel 2 qts.l-2 L) olvon ata spe-

cific erility of I 005 | 0lt will work fine.

Add some hops to a rren.h press coffee

maker and add thc boilinC wori. Lei the

hops steep for awhile in the French press

then pressoffthe hop tea. Thisshould bc
.ooled im6ediately and added to some

The hor wort will ertract flavor and

aroma lrod the hops. You wlll get no.c
hop navor from lsing an 6tuma lea than

fron dry hoppjng compared to krHuseo

hopping, you Nill cet less bitterness

lnone, in fa.O but moF arcma because

the hops were not boiled.

Adding an arcna tea 6dds a ton oi
hop flavor and arcma. Use roughly one"

rhid rhe amolnt of hops you would add

as lar. hops or dry hops in a 5-gallon (19-

Ltbatch when hakinglhe tea.lJust haltan

orn.e ll4 glof hops in an aoma tea gives

a nice kicker to a .egular pale alc.) You

may wish io consider adding pan of thc

tea and tasting the becrbciore acldine all

The small amouni oilermcnlable 5uc'

ars In the tea wjll caute a slighi secondary

fermenlation. Let thjs €o to completion

and thei letthe bcer sit on the yeast tora
day or two bcforc racking !o your keg or

Bottle Hopping
Many horebrews are bofile conditioned

and rhis is anotherplace that hops can be

added to the beer To do this, add some

hops when you boilyourpriming soluiion

You can use eithersugar or mah ertract for

rhe fermentables jn the priming mix You

can bagthe hopsto removethem trom !he

boilwhen you are done
As rvith the merhods mentioned

,bove. ihe amount yoo add should be a

leasonable amount for 5 eallons ll9 l,) oI

beer As with the hop arcma tea, a half

oun.e {14 €1, added to yourprimingsu€ai
willgive a ni.e boosl io a pale ale.

Hopping at Di9pense
You might rhink that the.ondnionlng tank

tor borilel is the jast point to add hops to

beer Not so Wilh a organoleptic hop

transducer {also knon as a RJndall), you

€n pour beer lhrough a filtcr oi hops

when you scNe it Delcloped by Doclish

Head, Lhe Randrll sits betwccn the

keg and your gldss Bee. is pushed

rhrcueh a bed ol hops. pickine up some

arcma and small inount of ilavor lThc

only dowrside is th.t it re.ds to di5pense
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HOP
CHARACTER

by Chris Colby

o b€w a hoppy beer, you

need to undeBtand rhat
the.e are rnany thin8s that
.ffect hop characte. The

fitst, and most obvious, ts the amount of
hops you add and the characterislics of
these hops The .mounl ot hops to add
willusually be specifted byyourrccipe. or
you may calculat. the amount you wanr
using bre*ing sofrwarc, rhealphaacid rac
ine ot the hops and an idea oI how hany
lBUs you want your beer to have Moe
hoDs, higheralpha hops and a ereater
p€r.entage ol your hops added eady in
the boil will co.tribute to more hop bt,

Xeep in mind, though, thar hops are
not just alpha acid deliveryvehicles Each

hop variety has a characterallits own and
this varies from year to year and fleld ro
field. Cetting to know the characrerisiics
or di{ferent hop varieties can only be
done by ddnkins beei Yoo can read all
the descriptions oI hops you *ant, but
until you ta<te, say, Amanlb hops, you

won r really know what its like
Fonunately, lois of bfewpubs and .raft
breveE list rhe hops thcy ,se, so nany
rimes you €n cer an ldea ofwhar a varicty
tastes like bctore breMngwith it

Another important hop chaEcteristi.
is its oil conteni Although usually not
specified on honeb'ew hop packers, as
a pha acids are, the amounr of oll in your
hops will have a big ifrpacl on rhe hop
aroma ol your beer Cei used ro smelltn8
yonr hops a6 you pur rhen i. the lcrrle
and - for hoppy beeB in which hop
aromo i. important - be prepared to
adiust the amountoflare addition hops il
you detcct more or less hop abma $an
usual (lt you can cet your hands on rhe
hop evaluarion sheet thar went Bith rhe
hops before ir got broken down inro
bomebrcw-salable sires, the oil conrenl
sould begiven.lts usually in the range of
0.7 to | 2L lThere are mrny ditierenr hop
oik and their dlfferinc ab!id.nce in dil-

rerenl hop varielier Cive each its own
characler. Two oils rhar are abundant in
mo* hops and have bee. srudied are

hunuleneand myrccne Humulenc is pre,
sent i. hlgh quantities in noble hoDs and
is seen as a sien of a eood aroha vanery
when n is abundant Myrene, i. contrast,
has an aggr€ssive, sometimes 8ras5y,
aroma ihat breweF ot lighrly hopped
lasetsavoid In a moF hiehly'hoppcd ale,
hi€h levels are notnecessarilya badthins.

Cohumulone
The percentage of .ohunulone, usually
given asa percenta€e ofthc alpha acids as

a whole, is also a valuable indicator ol hop
chara.ter Cohumulone - along with
humulone and adhumllonc - is one ol
the lhree maln alpha acids iourd in hops

Cohumulone has a more ac€ressive
character than the other rNo.ommon
alpha acids some laber this charalre,
"hatsh " For beeB wirh a smoother hop
bittemess, choose hopswith a loq levetol
cohumulone lunder 25%) Vcry hoppy
bee6 may benefit froh a little ,bite flom
the cohumulone and hany of the lavorite
hops used in American lPAs aid double
IPA have a high cohun(lone per.entaee
Cas.ade, for example,.an havc up to 40-"

of its alpha acids as cohdd uone. lCascnde
also has a relatively high percenrasc of
myr.ene in lG oillracrion.)

cohumulone is also the mosL soluble
olthe rhree common alpha acids tn orher
words, when you ti6t rhrow your hops in
the kettle, cohumulone ente6 thc woft e

bit fasterthan the other rwo.lhis i. anorh-
cr thine to congid€r whe. adding a .ub-
srantial ponion of your hops Latc in rhe
boil. lf you want a bit ol an aggressive

edge to your hop character, you donl
need to worry. Howevei il you ar. addine
a lor of late hops but lanr a smooth trop
llavor, ch@se low{ohumulone hops

AddlnB hops to rhe boil adrls alpha
acids and hop oils to rhe wor! bur ir also
adds one porcnria lly undesnable clement

extaneous plant marenal, using roo
hany low-alpha or latc addirion hops ro
.chieve your biftennC goalcan eive beer,
vegetal or grassy edqe Of cou6e, you

have ro ldd a lot of hops iorthis to appear
lor accidentally .erry sorc hop material
over from thc kellle toyour fedenrei).

Water Chemistry
You. water chcmistry also plays a rcle in
nos hop chara.tcr is perceived. Tso ions
thar play a bie role arc carbonate and sul-
rare ions Carbonate ions nay be in your
water il the.e is lihcsrone ncar your
aquiler Or it may comc Irom the addition
ol crl.ium .arbonare {cacq or chalk) o.
sodium bicarbonate tNaHCOr or bakine
soda). In the mash, carbonate ions .aisc
lhe pH and $is incfeases alphaacid solu-
bility in the boil. Unfoftunarely. beeE
bre!.d with hicher lcvels ol caibonare5
show a haBh, griuyrype olbiuemess rhar
nobo.ly finds pleasant I Likewise, an oveF
ly high n.sh pH (above 56thas orher
neaative consequences.l

ln palc hoppy beeE, keep rhe levcl
olcarbon6te ions below 50 ppm land your
level of calcium ions should be tOO ppm

BRBV YOUR CIWN HOP LCIVER'30U:DE



or norer In d.rker bccB. the lev€l ol cir
bonatcs can be hieher to counieract lhe

acids round in darkly{oasted ma ts

sulfdtc ions, iound nai!rally rn your

satcr or tom ihe rddition of calcium sul-

tare (casoi.2Hro or eypsum), enhance

hop bntcrness lorhoppy bee6, add Cyp_

sum untilyourwater hasoler lt0ppm ot

sullate In eiccss iover 250 ppm), sull.re
glveswalera bitter or asti nsent taslc t..l
can have a laxative eftcct In brewing,

iheres really no r.lson cver to exceed

2oO ppm. lts a Inde like adding salt !o
your lood - a little enharc€s the flavor,

too much w,ecks $c food.

Competing Flavors
and Body
Ihe non-hop insredjenrs in your bce.

recip. ahect the per.eDrion of hop charac_

rer in your bcc. ln beer, hop biirerness.

urvor an.l aroma exist aloncsjde othor

bcer chaGctes such as mrlt. flalo6 irom

speciahy Crainq, body rrd yeasry aro

mas (tor cx.mple, estc6 a.d the phenolic

spice" lrcm Belgian beer strainsr While

you need some malt characLcl and bodv

to bal.ncc the hopr, too much can mltc
rheir exprcssion Avoid an excess of crys

tal malis or any spe.ialry malr that ad.ls

bodyto bceror contribures io a hisher lin

ishing gravfty lf your beer tinishe5 too

hlgh, rhe hop characrcr uill scom less

criip Vinnie Cilur.o oi Russian River

advo.nLes using a marimum o{ tt
crystal mali in lPAs and lcss i:].5-4""1 in

double ll) s couplc the restained usagc

of cr)stal mah wiih an anenuative yeasL

strain to achieve a reasonably dry beer
Most or.linary prle ales linish in lhe

vicinityof SC 1.008 | 012 (2-l'Plnrol dld
irs sood ro shoot lor lhis rangc in a

hoppy b-.eB .ven bicger brews s!.h !s
IP s or doublc lPAs To achieve this. you

may evcn want to subslrlul

sugar for a smlll pcrcentagc oi lhe mah

(lo1 at nrost). lhcsc sugaB 6re 00a lcr
mcnlablc and .an add slrcneth withoul

increasing the hody ofr bccr (as they do

Accentuate Aroma
Arona and ualor arc strolely linked lt
you s2nr !o .cccntuate the hop ch,raclcr
ofa beci al"ats add enough l.re nddition

hops ro the kerrle or.lry hops ro fie lcr
menter to ger a nicc hop aroma

ob!io!51y. so&e beeB o.c balanced more

toa strong hop bittemess with lltde arcma

while olhc6 are not very bittcr but show

a ot ol hop flalor and arcma
(eep in mind thar the oi conteni in

hops laries, iusr es alpha !ci.l levels do

Be p.epared to makc adiustdents in the

amount of lole hops you add io the boil

brsed on how they smell

Avoid Oxidation
A lot of thc discussion ln these methods

chaptec revolved around adding hop

character to brews. tsut, you also need to
be aNare of $iiqs ihat €nove hop chac

acler trom beer, or aher the hop character

Oridltior afiects hop .haracter jn a
vdricry ot vays Oxidalion altc6 ihe con-

licuration of.lpha acids, which leads to a

chccsy arona and llavor This is most

ofter notj.ed in old, poorly stored hops,

bui .an h:ppen in beci too. lso-alpha

rcid lcvels ln beer de.rease ovei rime,

but tlrc oxldation of bcta acids actually

adds bitterness The character ofthi. b('
terncas, howcver diffe6 trom that con_

fe(ed by aLpha acids and some beer

dnnkere find jt obiectionable

So You Want to
Brew a Hoppy Beer?
oK lets pull together eve44hine in this

iesue from this.haprer and else*here

- into a compact guide to brewlng a

hoppy beer lf youte lucky enough to live

somewhere, such as rhe l'a.ific Northwest,

Nhere lresh hops are casily obtainable

and thewdtcrls pcliectly suiied lor hoppy

bceB you ll likely have no problems. For

orhcr honebewers, you may have to work

Bccin with your €cipe formulatio.

and cirher select or Nrite a recjpe wirh a

lot ot hops rnd a low amount oi specialty

malts that contribuie to the body or vis-

cosity ofthe beer lf you are a new brewer,

complre lour prospective re.ipe wirh

orheri of the sane ryPe to see il the

nmounts olhops are adequate {and keep

hop inllarion in dind homcbrew

recipes have drificd roqards hoppierand
hoppic. becB in rhe lrst l0 yeaE or sol.

Picka yeast strain wirh a moderat.to high

Use hops tha! are lreshi gr€en and

don't rmell cheesy Yo!r homebrew shop

should h:ve thet hops lbzen and, hope

fully packase.l in oxysen-baricr baes

Likevise, you should keep your hooc

Prepare your brewine liquor bY keep-

ing the level ot carbonates down - the

easiest way ro dilutc it is with disiilled
valer, if needed Thei, il needed. add

gypsum so the level of sultates is ade_

quate to cnhance the hoppiness All-grain

breweBshould mash i. the lowto middle

range of sa..harilication lemperatures

Alongvith your malt s€lection, you should

aim to finish no higherthan SG | 012.

Boilyourvon vigorously.lt you arc an

extract brewe., perform a tullwon boil. or
ar leasl boil as much vollme as you can

manage ll yo! are boiling less rhan ihe

full volune, withhold some ol thc malt

ertraciand add li lorthe last l5 minutes ol

Avoid boiling thc wort over land car

ryine hop rarerial out of rhe kettle).

Knock dosn any hop material.linging ro

the side of the kettle abole the liqlid
line. Smell your late addition hops and

adlu$ the amounr needed if they smell

more or les aromatic rhan usual

Pitch an adequate lbut nol cxcessilc)

amount of yeast and hold your le.menta-

rion in the lov to middle end olthe yeast s

reLommended 6nge Youwint lo balancc

thc need ro gei a good fermentation to

achieve an appropriate level of dryness

with rhe deshe toml.lmize rhe lossolbil-
temess ro yeast and the loss ol volatile

oi s to beinc blo$n oft by the fermenta'

tion. Do not use a blow-off tube aod do
not skin rhe braun-hele Ircm rhe kliiusen

Let the becr clear then add your dry

hops kriiusen beer or aroma iea.

Carbonete and serue your beer lperhapc

Findlly, tastc your beer ctirically You

may sanf to try your homebrew side by

side Nith simila. coomercial beers li
youle a new brewer, perhaps scck out d

morc experienced homebrewcr whot
judgement you trust. Compa.e your tasi-

ing notes wirh you rccipe and bfesine
pr..tices and tweak t, il necesr!ry to

briog rhe actual beer .loser to lhe beer
you envisioncd. Thon, breN rhe bec.
again. applying rhese tseals Repcat until
you are in hop heaven

wirh some knowlcdse skill and prac-

ii.e. your hoppy bee6 $illbe eKellent t

BYo.coM Hop LovER's 99". -E
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rec:pes 緊瑞ょHttn獣[輛:Ttt y,i‖礼∬穂∫設柵ξl魂認
fals clear                             ●IssOlve extract then resuine heai n9

(Keep the bol clock running whle youI
i stir) Ai the end o, lhe boi, add last

I "harse 
ot hops coot wort and transfer

r ro iermefter Add watcr to mak€ 5 galr (s gallons/1g L, alFgrain) bns (19 Lt. Aerare won and ptchI OG= r052 FG=10i1 (5 ga ons/19 L, yeast. Femeni ar 68 .F (20 .C) RackI IBU:37 SFM=10 ABV=sto/o extract with grains) lo secondary when iermenraton rs. The Siera Nevada webslte rrs lons o/ OG= iO52 FG=r.011 compeie and add dry hops. Borr€. inta.nation abaut hen agshtp brcw tBU=37 SRt\,4=1j ABv_53d1, when beeria screar. including lhe new tnlomatton that they

7 "o^ use f"l"gn,tn hop.. U.p oht\ t'e,t Ingredt€nts
| "oo",""' havc oeen sror-o coaecrlr r 8 ,bs. ,o gz hg. B,ip"s rqn.o.ro
. /ftoze- DrcleaDq n an atl.qhr con- na ' p.rdLl
. tainett tot the best hap rravor and 4.0 tbs. (r 8 kq) Bness Lighl (5 ga ons/ig L, a -grain)
a *.." q! d mati extracl (6ie addiror) OG=1Q7,1 FG=1.0j4
: l tb 6 oz. (0_62 ks) 2{ow pate ma r tBU=100f SFlvl=8 ABV=8-8.5%
! tnsreaientsIngredionts                 lo Oz(0 28 kg,c～Sta mat(60.o
10250s“ 6 kO)2‐ row pa e mat     2 5 AAU Magnum hops16o m nS,      Ingredients
10o7(0 28 kO)cr・ Sia mat(60・ L)      (o18 oz/● 1 9 ol12%a pha ac ds,   122 bs(55k9,2 row mat
25ハAUl.lagnun,hops(60 mins1        4 8 Mu Pere hops(60 mins,            o28 1bs (o13k9,cryStal ma t(45・

L)

(018o2/51 90f12%alpha acids)      (o7oz′ 199o,7%alpha acids,       o86 1bs (039k9)CaraplsO mat
4 8 MU Pere hops(60 mins,            5 Mu Cascadeい ops(15 min■           1 01b (0 45 kg)d● XtrOseⅢψ■0ヽ '0''●

 ,ッ          , o10 tO● O Kυ′ueX:「OSe
of 5%81pha acids,         (cOrn sugan

)ascaoe hops(O rnins,    19 5 MU Chinook、″hOle hops
vhole Cascade hops        (mas,hOps,

(1 5o2′439o千 13%alpha acids,

429 MUヽVar10r hOps(90 mins)
:‐ 呂品品|(dry hop) Wy€asl 1056 (knercan Ate)or \2.7'oz/7agai

r lsp kish moss Whire Labs WLpool (Catriornra 15 6dl atpha acids)
Wy€ast I os6 (Amer can Ale) or Ate) yeast (j .S qr /-.I 5 L yeasr 6 1 AAU Ch nook hops (90 mins)

Wh te Labs WLPooI starled (0.5 oz /1 :t 9 of I 2 2 % atpha acrds)
(California Ae) yeast i{ cup corh sloff i2 AAU S mcoe hops (45 m ns)
(1 5 q1./-1.s L yeasl starter) (forprmng) (1 oozl2saoil2ozatphaacids)

IT}:ピl「尉よ躙 ]:‖ :尾 :u]∬11ぎ t』 :Li∴rsR記: 12矯舗::ξ記桑1編 :ha add.
mash at rs4 "F (68 'C) Mash ior 60 bag and tel grains si6ep aiound 154 .F (1 o 02 /2s 9 oi 12% a pha acids)
mrnutes lhen stir i. boiled water ro (6a'C) tor 4s mrnutes. Wh e gratns 3.25()2 Cotumbls hop (d.y hop)
faise s.ain bed temporatu€ 1o 168 .F steep. b€gin h6ati.g 2.4 9a ons (9 1 L) I 7s oz. Cenrennat hops (drv hop)
(76'C). Hold ror 5 rnlnutes. Becirculate oJ water tn your br6wpoi. lvhen sleep j.7S oz Simcoe nops (ory nop,
untr wort is clear (aboul 20 minutes) s over, remove 083 qls (o78 L) oi lrsp rshmoss(rSmns)

ll υO′ ′∠0 9 0i lZ't alp1la aclo9

14 3 MU Columbus hops(30 nl ns,

'                        (1 00Z′
28 9 of14 3%alpha acids,

)t heat 3 0 quarts(28  205M∪ centenn a hops(Omn)
161  F (72 ・C) AdO      (2 25 oz′ 64Q。イol%aloha acids,

● 10Vυ  υ 00 ЧtS υヽ ′O L1 0i    1 lSp rlsn moss(]om

,m bre.tpOt and add to the   vvhte tabs VVLP001

)a' in steeping pot  Place      (Ca‖ fornia Ale,yeaSt

over brewpOt and plaCe   0 75 cups corn su9ar

bag in it POur grai,tea tヽ V ih      (FOr pr ming)

ded)thrOugh gra , ba9 This

|:告高礼:ξよt継偽i:i」詰『桶 ↓†よぶW」;Ⅷ:齢::F酪ぷ:鈍eP.y Step
ingredient ist Add lrsh moss 77th 15   r nse some suOarfrOm the 9rainS Heat    llash at 150-152  F (66-67 .C) Bol

lΥi nutes lert in b。 l  c。。l 、″on and   Ioulo in bre、 vpot io a b。 1 1len str in   90 minutes addin9 hops at the time
transfer to iermentei Aerdeヽ vort and   dred ma t extract aoo frst charge oF   inoicated in recipe Ferment at 68 ・ F
p tch sediment Fr。 口i yeast statter    hops and bc91, the 60 minutes boJ    (20・ C, Dり hOp i｀″Oヽ″eekS                  '
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Extract wlth orains verBIon:   A11‐grain von

R3p aCe 2‐Юw man wl● 615,Os(23  use 146 bs 16
k9)01“ man extract and 1 0 b o 45  'O bs(0 45 kg)

k9)2-row mat Steep cttshed gra nsin   in your grain bll

19a10n13 3 Ll of water at 151° F166  149。 F(65°C)k
°C)for 45 m nutes See remaln ng   enouOh、vortio t

instruct ons above for bol and ttrmen―    have a 5 5-Oalor

tation infO

Dreadnauc
Ruination IPA cione      (Three Fioゝ

(StOne                Brewing C
Brewing Company)      (59a“ on871●

(598:10n3/19L,             OG・ 1084 FG
oxtract wlth gralns)         IBU‐ 100S内 M
OG‐ 1 075 FG=1010
1BU‐ 1∞+SRM‐ 6 ABV・ 77%     ingrediOnt8

16 25 bs(74K

ingred10r●                   2 row pae m`
6 61bs 13 0 kq)Northwo● にm cold      1 251bs 10 57 k`

lqud ma‖ 8対raCt syrup          mat(27・ Ll
2 0 1bs(0 91 kg)Northwestern Cold     8 0 AAl tVarnor

dled mal oxtract             10 50 oz/159
101b10 45 kgl Bness 2‐ o″ mat     80 Mu SimcOe
10b1045k9)Bness cwsta mat     (0 62 oz/170

(15°り                      3 0 AAu Centeni
l tsp l■sh m∝ (15 minuteo      (0 72 oz/209
360AAU M"num hOps(60 m ns1      8 0 AAu Centeni

12 25 oz′64 9 of16 0%a pha ac dsl    10 72 oz″ 09
15 7 AAu Centenntal hops              80 AAu Ca‐ d

(O minS Steep lor 5 m nsl      (1 6 oz/450(
(1 5oz/43 9 of10 5%alpha acld)     1 5 oz Cascade
21 0 AAu Centenna hops          ldry hopsl

o Ooz/66 0 of10 5%apha acid)  ltSp l● sh moss

Wh te tabs VVLP001(Calfornia Alo)or    V`VeaSt 1988 1Lc

VVyeast 1056 1Amolcan Alel yeaSt      Labs,VLP002

0 75 cup o(corn su9ar lfOr priming)      0 75 cups ccrn`

Step by step                 Step by Stel
Steep the t、vo crushed Or8ins in 3 0   Mash at 150° F

9diOnS(1l Llofwaけ at 149° F165つ   Bo'the wOrt 90
for 30 m nut∝ Remove Ora ns from  atthe t mes indi

wo" add Magnum hoPs mat syrup  lst Ferment at(

and brin9 to a bol Add lrsh moss and

bolfor60 m nutes Nd the■ rst add■   Extract wln
t On Or centennial hops at the end of   R3olaCe pale n`

the bol,and let 3t∞ 0(or 5 m nutes  dled mat extra(
Add wort to 2 0 ga ons 17 6 Ll coo1 2 0W pae mat

water n a santary trmeltet and top   n 3 2 quarts(■

。ff wnh c。。l waterto 5 5 galons(21り    (71° C)f。子45 mi

Coolthe worl to 75° F124・C),aerate

the beerand p tch yeast Alow the beer  日o●lewori
to cool overthe next fetv hours to S8。 F (Dick's Br(

120° 9 and hdd at th“ temperature  COn■ pany)
unu the y“ st has lnに hed fementa (69a“ on371`
ton Add la゛ add"lon d Centennid     extract w
hops for d″ hOpping Dry hOp ior 3 to   OG・ 1080 FG

I__二i二T』1雌:l賃]____」二1■fl__… ___―――――…――――……‥――』
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f mash lquo子 land  15 0 kgl Englsh,9ht mat extract and

'Ll of mash tun  2 0 bs 10 91 k9)2‐
row pae mat Steep

Your 6 0 0alonS   Crushed pale matin 30 fl oz 12 4 Llo(

rt shou d have a water at 154° F(68・o for45 m nuos
35-1 090 Bolfor

On tO a vOttme of  Lagunitas iPA c10ne
■e You α』 land  (La9unitas
譴n bed to co ect  Brewing,Cail子 o「nia)
li〕           (5 ga‖ on3′19L,all‐ Orain)

OG‐ 1 059 FG‐ 1015
[BU・ 67 SRM・ 9 ABV‐ 57%

o(pae mat to  ingredientB
lash al gra ns●  11 331bs 15 1 kg)2 row pae mat

sh iquci cOlect   0 4 10s 10 18 k9)deXtlne mat

wort and sur n  o3 bs o14k9)c″ Sta mat160°し
)

10ht d●ed mar  02!bs 191 9)loht Mun ch mat14° Ll
J wo咸 9rav,t0  825´

^U Holzon hops(∞
m nsl

,r one hour to      (0 75 oz 21 9 ofll%alpha aclds)

galons(19L1      4 5 AAU Cascades hops 130 mins)

(0900Z/26 0 of5 0%a pha ac dsl
126M∪ Wlamete hops(30 minsl

e matto 0 75 bs    10 25 oz′ 719o150%apha acdsl
OnO WRh Spec a‐   15 75 AAU Cascade hop310 min)

邁 °C"or 45 min‐     1315α /89 0 of5 0%alpha ac usl
8 kO)19ht Oled i tsp「 sh moss(15 m ns)
nng of bol You  Wyeast,056 1Amercan Alel or

,tO getthe p,っp_    whte Labs WLP∞ 1

(Cal10rn a Alo yea執

2PA)olone  
°75 cups corn sugar cOr plm nO)

)regon)    step by Step
ヨ:1‐9rain)     Mash at 154°F168°C)Bol fOr 9o mln‐
20                 utes adding hops as indicated in tlle

BV‐ 78%        ingredient ist AFterthe bol lotthe wort

St(or 15 minutes before coo n9

Ferment at 70。 F121°C)

ish Pale mat

os(60 min)     Extract wlth grain3 VerSion:
,96 a pha ac ls) Repace pae mat w■ h5bs 9 oz 12 5

s130 minl    k9)Of19ht dled matt extract and 1 0 b

るalpha acid●      (045 k9) 2‐ 子ow Pale mat  Steep

(15 mi●       cruShed paO mat and other mans n
る」pha acds1   76 oz 12 2 Ll of water at 154° F(68・o
hopS ldrv hOps)  for 45 m nut“

)

Acme IPA clone
(North Coast

gar lor plmい0) 8rewing,Ca“ fornia)
(5 9alion371● L,a::‐ 9rain)
OG・ 1062 FG‐ 1011

8・C)Bol fOr oO  IBu‐ 56 SRM‐ 7 ABV‐ 66%
at the time ind

bment at 60°F  :ngredien18
1,33 bs(5 1 kOI Great Western
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2ィow pae mat

tO b o45kg)v enna mat
0 33 1bs (015k9)14unich mat

0 33 bs 1015 k9)Carap sO maL

33AへU Clusters hops oO minS'

(0 47 oz′ 139o千 70●/.alpha acids)

3 3 MU C usters hops(30 mn●

(0 47 oz′139o'70%a pha“ Os)
14 AAU Northern Brewer(O minS)

(1 6oz′44 g of9 o・/.alpha acid●

l tsp「 sh moss(15 m nsl

Wyeast 1050い melCan A e)o「 W1le
● bs WLP001(CaifOin a A 3)yeaSt

0 75 cups corn sugar(fOr plm nO)

Step by step
Mash a 154°F(68・ o for 60 m ns
Recrculate for 20 minutes then co

lect 7 9a‖ ons 26い o(won B。 lfOr 9o

minutes addin9 Clusters hop charges

、vth 60 minutes and 30 minutes lei in

bo‖ Al 15 minutes le貸 In the bol add

the lrsh mOss At knockout add the

Nonhein Brewer hops whiapO。 l the

、″ort and let i st fo`30 ninutes(cOV‐

ered)before yOu be9,n coolo9 Aner

30 minutes chl won aerate and pich

yeast Ferment at 68・F(20・C)

Extract vvith grains version:

Rep ace 2‐row mak wth 55 bs ● 6

k9)Of lghi dlod man e対 nct and l o

b o 45kO)2 row mat Steep crushed

2子OW Vienna, Munich and Carap‖so
ma tsin 3 quarts(-3 tloイ water at 154
°F(68・ C/1fOr 45 m nutes Folow aト

grain instrcut ons fo「 bol ng and Fer

mentalo日

`■

ЬI汽 tll、 1,,え 、,

t■■い
'「
軍i:,1●

“

.、 、■ .■

●
`,  r_:..
(5 ga‖ ons′19L,am‐9rain)
OG‐ 1001 FG‐ 1010
1BU‐ 60 SRM‐ 10 ABV=06%

lngredients
12 01bs (54k9)Mar S Otter

2-row pale mat

071 10s 10 32 kq)CISp cr.stal

mal(45・ L)

13 5 AAu CasCade hOps(60 mn●

(27 oz′34 9 of50%alpha acid.l

60～ Uヽ Cascade hops(15 mins,
い2 oz/34 g Of50%a pha ac●s)

6 0 MU Cascade hops F min5)

(12 oz 34g of50%alpha acids,
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I O.S 02. (23 g) Cascade whots hops (3.g L) or wat€r at 1s5 qF (68 .C) for 30 St6p by srop
! laV noOt minutes. Remove grains. Add 2.0 gat- Steep the 3 crushed matis in| 1 lsp. kish moss (15 mrns) rons O.6 L) ot water, mett Gxrracls and 3.0 gaflons (11 L) ot wal€| st 152 "FI wyeast 1028 {London Are) or white bing ihese 3.0 galons (11 L)ofwort to (67 oc) for 30 minut€s Rsmovs grains
a Labs WLP013 (London Ate) yeast s boit. Add Magnum, lish mo$ and boit trom won, add rhe matr syrup and bringI 0 75 cup" com sugar (tof pdming) ror 60 min. Add Fuggre for finar 30 min. to a boir. Adcr rhs Nugg.t bitr€.ing hops
! Add nlst Easl Kenr Gotdings tor tast 20 and boit lor 60 minutos. For the hop_I Step ly Step min. Add sscond East Kenl coldings tor back, run the hoi wort through an in-tin6r M*sh at 156-158'F 169-70 "c). Borr 90 rasi 10 mi.. Add c€€cad€ for rast 3 mrns. hopback typs tirrff where you have ther minutes. F€rmenl ai 72 'F (22 .C). When )ou ars done bo hg, add tha r6maining th€€ hops in a straining bag,

: worr io 2.0 galons (7.6 L) of coot warer with rhe ouiet going into 2.0 gafions! Extract wlth gralna vcrslon: In a sanitary t€nenrer and iop off wirh (7.6 L) ot coot wat€r in a sanitary fer-! R€place pale mah with 5.9 lbs. {2.7 kg) cootwater to 5.5 galons (21 L). Coolto m€nt6l and top off with coot ward ioI light driod malt exuacl and 1.0 tb. {0.45 80 .F (27 .C), aeEie and pitch youl 5.S galons (21 L). Cootrhe wort to 75.Fr kS) z-rDw pal€ mall. St€€p crush€d y€'ast_ Allow tls€r to coot ovsr ths next (24 "C), aerate the ber and pitch yourI malts in 70 fl. o:. (2.1 L) of water at 156- f€w hourc to 68-70 .F (2F21 .C), md ysasr. Atrow th€ bee, lo coot ov€r rhe. 1 58 "F {69-70 'C} for 45 mmut6s. hotd at this iemp unlil the yeast has fer nexr tew hours to 68 "F (20 oC), and hotd

! msnred compt€l€ty. Add rhe Amari o st thrs temperature uniji ihe be€r has fin! TerraPin Rye hops when th€ be€r is don6 f6m€ntiDg. ished fem€nting, then boht€ and €njoy!! Pale Ale clone Remove lhedry hops aner abour 4 dals.

: (Terrapin Beer Bonb yoLrr b€€r, age tor rwo to th€€ Al-grain v€|'lBion:r Co.. Georgia) w€€ks and €nioy! This is a singt€ stsp iniusion mash.

: (5 gsllona / 19 L, Reptace the mah syrup with 10.3 lbs.

: ext'ect wltfi graln!) Extrect wtth graini vorgion: (4.7kg) ot B €ss pitsner mati. The resr of

: OG = l.otl FG=1.013 Beptaco th6 matt oxtracts wirh th€ grains us€d arc th€ same s the

: IBU = 45 ABV = 5.2% 9.0 tbs. (4.1 kg) 2-row pat€ matt. [,4ash ar od.act r6ctp€. Mash the tour grains

: 155 'F (68.C)ror 60 minul€s. Boitior g0 losether at 1S2.F (67.C)tor 60 minut€s.

: Ingiedf.nb minutes. F6.ment at 68-70 "T Co €cr approxhatsty / oar,ons (26 L) ot
! g.s tbs. {l.S tg) gr'€€s ugnt |'quio (20-21 "C). wod ro boit ror 90 mh;as and have a f
: mah eracr s.s-sa on (21-L)yieJd. I
: 2.33lbs. (1.1 ks)Briess Ughr dded HopBack Amber I
: malt 6xt€ct Ale clon€ Toki's Brutal pale Ate I
: 1.0lb. (0.45 kg)rys mal (Trdegs Brewing (Brew your I
: 1.0 rb. (0.45 kg) Munich mal (10.1) Co., Pennsylvania) Own magazine) |
: 0.5 lb. (0.23 ks) y'crory mah (30 'U (5 galone/tg L, (s galon./lg L, al-gratn) |
: 6 oz. (170 g) Gambrinus honsy matt ext.act wtth gratn3) Oq=1.OSO FG=1.OiO I
: 14AAU Magnum hops (60 mins) OG=1.063 FG=1.017 tBu=uptoso I
: {1.0 ozJ28 O or 14% alpha acid) IAU = 55 SRM= 1o ABv - 6.0% (dep€nding on hop setsction) I
i 3.75 AAU Fuggle hop6 {30 mlns) SRM=g ABV-5.1% |
: {0.75 oz-l21 g ol5% alpha acid) Ingrsdlent This rEipe is not a hone\et / clone. tt a

I 2.38 AAU Ea{ K€nr Golding hops 7.75 tbs. (3.5 kg) B ess Pttson Lighi was developed to test some new hop a

i {20 mlns) riquid mstt extracr ping 
':,ethodi 

and to bAw a hopry beet I
i {0.s oz./14 S of4.75% alpha acid) 2.s lbs. (1.1 ks)Munich man eo.L) with retativety few hops. To b'6w rhrs I
; 2.38 AAU Eesr K8nl Gofding hope 0.25lb6. (1139) crystat rnalt (20.1) recir€, you win nefj.7 one wJsuat piece ,
i (10 mlns) 1.0 oz. (28 g) chocotate mal\ of eguhmanL a llitet (8 cup) tuench I
I (0.5 oz,/14 S of4.75% alpha acid) 15.25 AAU Nugggt hops (60 mins) prcss, used tot making cott6a. r yu I
i 6.8 AAU Cascade hops (3 mins) (1-25 oz"A5 g of 13 % atpha acidi don t atrcady have one, you can find one I
i (l .0 oz"/28 g of 6.8% alpha acio s.7 AAU Nus€€t hops (in hopback) chaap ($20 US) at any atnost any store ,
i 16.4AAt A,lmrillo l€f hop6 (dry hod @.5o2J14 g of 13% atpha acid) rral se//s hous€wares. I
i P.0 0z./56 g 018.2% alphs acid 2.8 AAU Llberty hops (in hopback) I
i 1 tsp. fdsh mo€s 10.25 @.n I ol 4% alpha acid) tngredtenrs t
i White L6bs WIPO51 (Caldornia Al€ v) or 2.8 

^AU 
Slmco€ hops (an hopback) 7.0 tbs. (3.2 kg) 2-row pat6 matt (US) or I

i wyeasr 1332 (Norirw€3t Ale) yeasl lO-25 ozfl g ol 12% alpha acid:) cerman Pitsner matr I
i 0.7s cup oI com sussr (lor priming) ltryeGr 1056 (tn€rican At6) or White 1.0 tb. (0.45 kg) l4unich mal (10.1) |
I tabs WLP001 (Catifornia Ate)yeast 0.50 tbs.10.23 kg) crystatmetr (30 "L) t
i Step by Step 0.7s cup com susar 1.0 tb_ (0.45 kg)canesuqar I
i St6€p crushed slaim in 1.0 gallon {for pdmlng) 0.25 lbs. {0.11 k9) Briess Light dned matt Ir-------- -------l
fl enew voun owr,r HoP LovER'g qutoE
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A m to redlce wort vo ume lo
2 qis. (2 L). li won voDme dips below

this. add boiing waier to iop up

Comblne resoded hoppy liquid and

boiled wort and cool ihis combin€d

wort. with minimal splashing, vansfer

cooled, hoppy wort to secondary fer
menter. Do not tEnsl€r hop debns to
tgrment€r. Flack primary balch onlo lhis
"hop shot" to make 5 gallons (19 L) of
b€er (give or take, dep€.ding on racking

osses and other faciors). Condition al
60-65 'F (16-18 "C) until renew€d ter'
meniaiion setlles down and b6er clears.

Back lo keg or botrle.

Partlsl mash optlon:
Beduce arnolnl oi Pilsner rnalt lo 2.5
lbs. (3.2 ks) and add 3.3 lbs (1.5 kg) of
Muntons Lighl liquid mall extracl.

l,lash grains al 1s0 "F(66 "0. Boil
wort, srarting with a pre-boil voume of
3-5 gallons (13 L) ror 90 minutes- After
cooling, rop up ro 4.5 gallons (17 L). Let
tement al 65-68 'F (18-20 'C). Follow
the alFgrain instructions for how to han-
die the hoppins ot ihis be6r t

exiracl (secondary)

l/4 tsp. yeast nllienis (15 m ns)

1 isp lrish moss (15 mins)

1 02 (28 g)Coumbus, Tomahawk, zals,
Simcoe, ch nook or Nugget hops

(75 m ns)

(seconcl cholces: \4agnurn. Summ t,

Newpod, Horizon of S!n)
1 oz. (28 g) Gacer, L4t Hood Pa sades,

Santiam. St6nrng, Slrisselspalt of
Vanguard hops (secondary)

(s4ond choicer your lavoite hop

arnong ihe choices you have)

Wyeasl 1056 (Amencan Ale) or
Wh le LabsWLPooI (CalirorniaAle) or
Saia 6 US 05 yeast

(-1.25 qt./].2s L yeast starier)

1 cup corn sugar {ior piming)

Step by step
f,lash at 150 "F (66 'C) ior 60 minures .
3 sallons (11 L) or brewng lquor. Mash
o(i to 168 "F (76 'C). Becncubte unul
wort cleafs substanlia y Fln off won ro
kett e, sparg ng wrth water hot enough lo
keep lhe lop of lhe grain bed at 168'F
(76 C). Collect about 6.0 sa ons (23 L)

of worl, and bring to a boil. (Shoot for
4.25 gallons (16 L) at end oi go-minule

boil.) Once wort boils, add the bitter ng

hops to the F.ench pr€ss and ladle in
boiling wort until full. Let st ior 15 mrn-

utes, then press ofi hops. Pour hoppy
quid lrom French press into a clean

conlainer, cover and sel asde. sc€pe
wet hops from Ffench press to kelte
Boil ihese hops lor 75 minutes. With 15

minules lelt in lhe boil, add cane sugar,

ksh rnoss and yoasl .unenis to kehle,

Ai €nd of boil, add hoppy liquid and let

steep for 15 minutes beforc cooling.
Cool wort and tansler to iermenler You

shou d have approximat€ly 4.25 gaions
(16 L) at this ponl. Aerate and pilch

yeasl Let ferment at 65-€8 "F (18-20

'C). Once lemenlation has stopped,
add r.alt exlract to one gallon (3.8 L) of
watei and br.g to a bor. Add hops lo
French press. Boi wort lof 15 minuies,
tuh ofi heat, rhen ladle 1 qt. (1 L) or hot
won into French press. Aller l5 minutos,
pour oli hoppy liqud into a sanitized
bowl and cover Add wet hops to
rema n ng wort and boil for 30 minutes.

r_rr--r{

BYO BINDERS!

. Gold-siamped logo 0n front
and spine

.0pens llat lor easy use

. Leather-gfained in royal blue

. Each binder holds 10 issues

breⅥ駆誹:」羅昇とはcom

SpOu● 35賄:揚 1織富暮L島 BeeL
Jolnthe nat B_rB

謂製織鞘珊ξ町躙嵩.9

www.ecologicclean6ers,com

BYO COM HOP 2ERSOuDE目



Brewing with malt extracts is a popular form of homebrewinq. However,

usrng the simplesl extract mehods can yield a beer with a limited

amount of hop bitterness. in this article, the various meth-

. _ ods ol extract brewlng are discussed wth rcgards to

their effect on hop b tterness. The two major

factors impacting thls are how much dilu-

tion water is used and how "thick" the

wod is when bo led. Switching to a tull-

' wort boii eliminates both of these

problems, bLrt is not feasible for all

extract brewers. Stovetop brewers

can ernploy the Texas Two-Step or

use the extract late method to achieve

a h gher level of hop utilization com-

pared to using the "standard" ntethod of

extract worl produotion. Three example

recrpes are also glven.

”
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ll fo,ms ol homebrewins - whether all
Crain, panialmash orext.act share many

similarities. Howevei each ha. its own scl ofchallenees as well

one of rhe bie€est conplainls of beein.ine extra.t b€we6 is

thar their bee6 do not turn out hoppy enoLrgh Many home-

brcweru became interesied ir honebrewing after tasling
hoppy pale ales or u,As. Howcvei their 6ttempts io replicatc

these hoppy bee6 on their stovetop often cnd in disappoint-

frcnr. Stovetop exrracr and panialmash brcwers can, howevel

make bittcr bee.s if they undeEtand a few lacts aboul hops

Limits to Clitternegg
Alph! acids arc compounds in hops that, opon boiline, lend

bitterness to beer when you buy hops, their srensrh (mea-

sured in the percentaec olrlpha acids)should be siven on $€
package h the boil, alpha acids are extr.cied from the hops

aid thc hear ofthe boilalre6 ihei r che mical con fo.mation (iso-

merizcs themr These isomerized alpha aclds arc pnmarily

what adds bilterness to bcci although similar compounds

called bera acids also play a rcle.

fhe amouni ofbitterness in extract beer is primarily limit-
ed by tvo ia.tors. The fnst is the inh.rentsol!bility limit of bln
terinecompounds in won - in shon. there isonly so mu.h bit-
terncss you can boil out ol hops

Esnmaics of maimum hop biuerness ranee from 100-120

Inrernarional Bitenng Units llBusl. Above this level, addine
more hops in the boil does not result in more birter beer
However, more bjtte.ness could theoreticaLLy be obtained by

The solubiliiy oi isoneized aipha acids also varies with
wort dcnsity the denser the wort, the less alpha acids will
dissolve into ir. Forexample, if you boiled 2 5 eallons 195 Ll of
wo at ! specilic gravity iSClof 1.048 and 2 5 gallons (9.5 Llof
wort at SO 1.096, and added the sane amo!nt of hops to both
brewpots, rhe weaker wort would yield a norc bitter beer
Civen rhat most stovetop breweE boil a concentrated worr,

von densny lrequendy limits the amount of bittemess in

The second vanable lnfluencing bittcrncss in extract beers
is thc dilutio. fa.ror when etovetop brewcK are done boiiine
theirworl, theydilute itwlth warcrin rheir ferdentel Thewater
dilures nor only the sugas in the wo.t (lowqing the spe.ific
gravny ro itstargetl, bui rhe alpha acidsas wcll. So, jl you wanl
lo br€w t 0 sallons llq l.l of beer with 30 lBUs and your posl-

bV CHRIS COLBY

hoppy beer

using malt extract

can be challenging,

unless the right

techniques are used.
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boil volume is 25 gallons (9i Lr. yoor
boiled won will need to measurc 60 tBUs

When you combine boilinc a hlgh

cravity wo( with a sizeable di!tion - as

commonly instructed in d.ny honebrcw
recipes - you are sevcrcly limiri.g the
amount ol bitlerness in your beer There
are, howevei a number ot ways to com.
pensaie for, oreliminale, these problehs

The Best Solution
The bcst solution ro in.reasing the
amount oi hop bfte.ness in a stovetop
beer ls to bdil a largcr volume of vorr
With rceards to hopplng, there are two

benefits ro doing this
Filst, with a la.Cer voiume, yor add

less dilutjon water - and consequently
experience less dilution ol the bitrering
.ompdunds (The best case scenario
wo!ld bc to boilyourlullwort, eliminating

the need ioranydilution wate.l
secondl, boiljng lhe extracr in mo€

water resurs in a \eaker" won wnh d

loverdenslry son. you extiact more bir.
ternesE from your hops Other l6.to6,
su.h as boi vieor and if the hops are

bagged or not also influcnce hop bitteF
ness, bur nor ro the deer€e that wort vol-

ll your limnation to boilinc a lar€er

volume is brcwpotsize. rhereare 6.ouple
options to cdnsider As you boil, the vol-
ume olyourwo.tdecreases as water evap-

orates. ll you are already de,ling with a

srall amount ot wori you shou ld consider
toppinC up with bojling watcr as you boi
Keep a smaller pot ol boiling water next to
yo!r brewpoi and add watcrto the wort to
rcplacc any water lost to evaporation
elery l0 minutes or so

Two befter options alc !o boil your

won in more than one pot thus boiling a

largervolume, or make your wort jn sraccs

Ior example by splitting your son
pFparation into two separate boils. lfyou
boil in multiple pots spread the hops

amonest the pots evenly taklne into con-

side.atlon the size ofthc pots

One method of splitting the boil into
tvo pots is $e Texas Two-Siep, as

describcd in lhe octobcr 2003 issue of

BlO. In rhis nethod. you boll halt ol your

wort - made Nfth hall of your erains,
exrrad .nd hops on the fi6t brewday

and pitch your yeast to 2 5 gallons (9 5 L)

ol chilled wo'1 sixteen ro Nenty tour

hou6 later you boil rhe second hali ot
your wor1, rvith the sccond halt oi your

hops .hill it and add it ro the fernrcnring
wori rhe pdhary ldvanrage is rhar you

boil all of your wort and rhu5 can cet as

nuch bittehcss inro tour beer a5,ny all-
grdin breNer .ould Minor advaniages
in. Lde nor hdv ng !o make a yeasrsran.r
lhe abiliry to mahe very liehr coLored

beets and nor necdrfe a so chiller for
won chi11ine.llts lairly east ro.hill 2 5 Cal
Ions/9.5 Lofwon in yoursink I Ihc big dis
advantage is rhar you need ro schedule
tihe two days in a row ior brewing
However, if you nornaLly makc yeasi

srade6 ior your beer the ertra rime
requned to do the TNo-step is ictually

Boiling a large! volume ol tron has

other benefils as wcll most norab y limit-
ine the anounr ol wor| darkening that
occurs dunns the boil. Ihe oily draw-
backs to boilins a laeer won lolume a,e

that you need ro cool more uorr You may

also have trouble naintajning a eood

To cool up to 2 5 gallons t9 5 Llofsort
in . sink iust put the lid on your biewpoi
alte.thebojland placerhe pot in. sink of

cold water Chenee rhe $ate' selcral
iimes, then add ice when the sidc ol Lhe

po! Ieels neithe! hot nor cold (ie ryhen

its around body tempefatur.r A bDthtub

can be a convcnicnt waier bath lor hold-

It youle boilins 3.0 Callons 1li Ll or
mdre, you 11 probably want to invcst jn a

copper jmmcBlon chiller labout S'Jj lr s

at no5t homebrew 5hops I

It you buy a large. brewpot. b!t your

srove cant bring the full volume lo a

rolling boil, experimenr with thc place-

menr oI the lid on ihe pot. Alrhough you

dont want to boil wort in a .losed pot,

leavinc rhe lid oordy on can lclp your

boil vigor and still provide an oullel lor

steam lf you still can t bnng ihe full vol

umc ro a rolling bol, redu.e the wort vol

!me to the point that a sust!inable rolllng

Better Lat€ than Early
ll yoursrove can t bring the full volune ol
wort toa rclljngboil you stillhaveoprions
ro help with your bhrerine one pracri.e

- introduced by Steve Bader in the
Odober 2002 issle of BYO - is addin€

some ol your malt cxtrad late in the boil
lhc bnsic idea is to boil yolr won made
up ol rhe "Cr.in tcd from your stceping

Crains lor sort frcn panlal mashing) and
halfor lc55 oiyour ma t extdct Ior the full
boil rime For rh. l.sr ri minures ol rhe
boil, thc remainins mali exfiact can be
stircd if Alternately the lato extrad'
can be added at the lery cnd of the boil
then lcfl to stecp for It hinutes belore
you bcgin lo chillyourworr

BreNery-sradc m,lr erracr has

al€ady becn boited. so you only need ro
hedt it cnoueh to sanitlze r Addlne hdit
(or more] ol yoLr errrdct late in rhe boil
merns thot yo! arc boillne youf hops at a

lower giavily llf lou re m.kinC 5 eallons
(19 Ll ol beer, addine half ol lhe lotdl Icr
mentiblcs !! the bcclnning ol the boi.
and y cldnre .2.5 eallon. 19 5 L) at the end
of thc boi, you are boilinC you. hop5 !t
rhe won .icns'ty thet aould encounrer
with a lull$orr boil Many AYOre.ipesare
iom!lared this s.yl Anothcr benefit ol
thls proceduro is yo!r wod wilL not dark€n

as much durinB the boi, a oNine yoL to
brcq llshrercolored brews rh!n resul!r

Estimating Bitt€rness
Of colBe itc been known Ior a Iong iime
that boillng a largcr volume of Nort eads

to better hop ltilizaiion but how bie is
the efiect? Toectsome idcd, see the lablc
on pagc Jr. The tablc shossrhe maximum

levcl of bitierness (in lBlrsl yo! can

a.hieve in !r extract wort, given yourwon
vollme ut the endofthe bo .

lslimates for maximun lBli. in both
extra.i .ie beeF and slondard method

bee6nre Cilen Forthe crtra!! late be€E.
it i5 assumed that you boiL your worr

lwhat-Avefii. volume)with o boiigEvity of
less thrn SC I 050 thcn add the remain'

def of your malt extBct ar ihe end ol ihe
boil At rhat boilinegr3viry rhe NoI1 could

coni3in up ro r00 rBus. The naiimum
lBUs dchievablc Io. 5.0 g. ons (19 I I

wouLd then depeid on y oi how much

For crample, lets say you boied
1.0 Callons (ll Ll ot Nofi down to 2 5 eal-
lons 19 t Lt lfthe boiler.vity was l0t0 or
ess an.l you added enough hops you

should cnd up with 2 t ealions 19 5 Ll oi
!o at l00lBUs Alierdi llion youwouLd

have 5.0 callons (rs Lr ol won ar 50 lBUs

fl aaa* 
"or* 

o,"^ HoP LovERs ourDE



PREDiCTED MAXIMUM IBus(for 1 2° 日olo/OG 1 048 bee哺

posi・bo‖ volume

〔gO‖Ons{L}1
1   {38)
15
2
{5ア )

176)

mox lBus
extract l● le method

ibOi SCく 10501
20
30
40
50
60
70
80
90
100

mox lBU5
siOnd● rd method

ib。‖SC in pOren,he● sl

5    (1 2401

1ア   {1 160}
30  11 1201
42   11 096}

53   11080)
66   11 069}

アア   11060)
89   11 053)

lo0  11 0481

25  195}
3 {11)
35  1]3}
4   115}
45  11ア l
51★) 119)

(*) full-wori boil or Texos two'step method

Note: These ore colculqted estimoles, not experimenlol meosurements Volues

given ore for o Sgollon (19'L) botch of beer hopped to soturolion'

'lhe lalLes in thc standard method column arc calcul6ted in a

similar nanner, bur ako fieuing in that the boil cravitv will be

higherat sraller wori volumes lt s important to nore lhat rhe val'

les in lhe t.b1c are eslimares based on the cal'ulations l just

described: they make senre and mesh sith mv brewingexpe-

rien.e - b!t they havc not been expefimentdllv v'rlried Also

notethatthe tablc appljcs to moderaie_gravitv beers (aroundOC

I OaSl for brgger bce6 rhe values would be lower as lhe hjgher

gravities Norld resrlt in lowcrhop utilization

Style Follows Size
So what do the numher5 mean? Essentlallv thcv mean that the

lolume of wor. you boil deiermines the stvl€s of beer vou can

brew.uccessfully Forexample. if vou arc {ollosinC rhe "siandard

extracr instrldions oi boiling all vour malt extracr in l 5 eallons

t5.7 Llofwater then dihtingto 5 galLons ll9 L)alle'the boil vou

.an only Cet aboui l7 lBUs o{ bitte.nees in vour beer with this

Linitation, tour choice of possible bc.rstvle' isn t ve'] wide Two

good candidates forthis method are Brliish mild alcs orscottish

60-shiLling alcs. Both ol these srvles .re lighrly hopped ltareet

lBUs less than 2Ol low Cravitv loriginal Cravitv less ihan 1 0401

ales and are dari( enouch iSRM valuesof 20-J0 are {ine)lhat mod

eratc amounls ol sot cararelization won'i detract kom the

By incrcasing the amounl of wod vou boil to 2t Callons

ti5 Ll and switchine to thc exrrdLl late method you can brcw

bcers wirh up to 50 lBUs. This wiLl .llov vou to brew almosr anv

.lassi. b.erslylc, includlne most p.leales poner in'l stouts To

brew thc newer, hoppier stvles ol American ales - such as

Amerl.an pale ales ambers lPAs and double lPAs - vou will

need to boil at least 3 ogallons (ll Llolqort See the recipes on

paees 34-'15 forexamples of hoppt extracr beers'

Other Considerations
There are a fewotherways to boost theamo!ntofhop bltterness

orthe per.eption of bitterness in a beel

Extract baweE should add then hops loose in kcitlc Hop

bags are convenient, but thev limitthe decree of hop ljtilization'

Adding some cypsum in the boil - ,p to 2 tsp. per t 0 gal_

lons rl9 Llin soll ot distilled Nater - a.ceniuates hop bitterness

ll your water already contains some sulfates add proponionallv

less (see yourlocal water rcport to lind this out I

Like{ise addine hop arcma bv dry hopping incrcases the

perception ot hop bitterness slightlv You can use up to ? 0 oz

(57 g)of dry hops pe.5 0 gallons (19 Ll.

Finally, hop bitlemers is more pronoun'ed in drier beeE so

always add enoueh veast to propedv attenuate vou' beer -vet
anorhe eason for makins a veast stafter Likewise avoid addinc

large afrounts of specia lrv malts especiallv crystal malt rhat con

ribute a bi8cer body !o beer And be a$are th'r 
'ome 

malt

extrac6a€ more fermenlablethan olhc6and avoid ertracts that

cause your beer to finish at a high Iinalgralltv (Fc)

tn thc end, the amount of hop bitterness ne.ds to bc con_

firmed by your taste buds lf the nlmbeE sav vou' beer is iine

bui youriongue says it slilllsh\ hoppv enough adil more t

cnrii col69 is Er'iror dl Brew Yot own dnd n @nfntned hoppa b@

hEpq ahd horPq ber b@t

BYC100M HOP LOVER'S GU'DE



I . 15 mins) wirh coot warer, aerale won and pirch the

! l.|9|CIpes 1;oz(a3dc*cadehops ys,rromyou,starre(Fermentat6a"F

i - (ory nopsl (20 .F). When rernentario. siows io a

i r tsp. lrish moss (15 mins) hatt, rackrosecondary Add thedry hops

i 
",., 

,,,. Lakc lptrr -',i,liJlifJll"i:i?T,lfl;","" 
:i:X.ff1:n,:::,::li:iliff,T;| (6 galonrng L. ,4|6r o, sata,e US.Oq rfonslv ror 3-4 daysr extact wtth grains) U\-i6 driodryeasrr OO= L056 FG= L0t4 t1.Sqr/ j 5t yedst srarleaI l8U=s1 SRM=a ABv=5.4% 1.0 cup corn sugar 0or pnhinq) ,-iroofn r.,rk.,, ttsA

l- -- ^ 
(5 gallons/1e L,

irE :::-:i-*o count6rtopParriarmash)

i m- P|ac crushed grams n a sl@p ns bas. oc = 1.056 FG = i.012

irInahr96kitchenpot'heat30qls(2'8L)|BU=51sR|\,4=8A8V=5'7%
i                  :1_里 ,rlo l"° F`3・?i SuomeD3
i■ ■ ■ ■ ■ ロ ワ ロ ■ □ 磁 ヨ ■ ■  ,富 lPttLI,S Waer andは

執eep“  Dぶ vo,の 。′Crom ιa絡 物 お ″∽

II■口■■■ピ■■■ビSyョ■ 152F゛ 7り or45輌 nde・
“
he bm 軽ヽ ab“●d"anに 叡

"d″“
ゎ

1- 1,rll「  P,pS bJ°
w 148 ・″ 

“
ゎs降にO・ and゛。幅a lale m。た

i                   ,liC h,at。 152・F o7・ 9a9an) mコ ,arOma Foお″め。ゎslrt c・ Ons
i rel|!ffl :l : .1'rl" 1" """lin, 

n6ar 1 .5 qrs. c/os6r a'd rh e tsht cotar. hieh arenue

1              ■5い O Tlr。 170・ F77・ oい a lon a″●|●OaЮnaa″ rrn b・・●ゎessび
i             FiPPa,却

wb∞ い h田|■ 9209訓 Ons ゎぉ b釘 硼 朗 der″
“

Ⅲder"aυeぉ a

i 

- 

when ste€ping isdone, praceacotander

」li the gra n bag  lngredients

n tea'throo9h the   0 5 1bs (1 6kg)us 2-row

OUtthe gra n o(sl     pae mat

lthe 1 5qts(_15   0 51bs (o23k9)ooStal ma t

ter           ●0・ Ll

3 0 9alons(1l L)   1 1b 12 oz (079k9)19ht O●Cd
lto a bol then str   mate驚 ract
iwl `oam a bt,s。    31b 4oz(1 5k9,19ht iquid
tracl in at Once)     mal extiК

t

a bol,add the oO―       late add tion)

l for 60 m nutes   6 AAけ Magnum hops゛ o m ns)
les irldicated まir      lo 40 oz/12 g of

id add lrsh mOss       14%alpha acids〉

b01       35ハ Au SimcOe hOps160 m ns)
.crape any hops   o 27 0z′ 7 6 g Of
the brewpol back      13%alpha acids)

)not let the wOn   7 5 AAu Centennial hops

5 9alons 19 5 L)  (15 m n9

1lng water handy     (0 75 oz′ 14 9 of

,               10%a pha acd9

'd on yourbo″
‐   o75 oz (219)CasCade hOps

(。lherin a co d‐    15m● 9
k or wlh a 、″。rt   15。z (409)caSCade hops
ゴe oFthtt bre・ v。。t     (d)ν hops)
then et l st for i tsp lsh moss(15 m ns)

.ld on,t。 let the    .A yeast lo56(へmer can A13)

a rackin9 cane      ,vhlo LabsヽVLP001(Cal千。rnia
the hOp・ sludge'     Ale)or Safale us_o51former y

,r the remalning      us-56● red)y合 お t

'09h a Santized      (1 5 qt′
_1 5Ly● ast staneっ

5 9alons(19り    1 0 Cup corn sugar For pr minO)
L___… ___________― _‥ ¨ __

■ 理 型
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‥ ― ― ‥ ‥ ― 中 ‥ ‥ ~― ― ― 中 ~口 ~~~~… … … …
~~~~~~― ‥ ■

step by step
Put crushed gra ns in a large nylon sreep-

ing bag. Heat 5.5 qts (5.2 L) oi waler lo

163'F (73'c) and pour nlo vour 2.0 gal

lon (7.6-L) coolel Slowly slbmerge grain

bag. rhen open the bag dd use a large

brewng spoon to ensurelnatgrao rnrxes

competely wnh $e wat6r Let ma6h resi

sla.rinq at 152 'F (67 'C) ior 45 nLnutes

While mash is €slng, heal 0 75 gallons

{2 I L) oi waler to 152 'F {67 'C) in volr
brewpol a.d slir in dred mat exiract

Hold the dissolved malt extracl al 152 'F_

(67'C). Also hea15.5 qis. (5 2 L)orwaler

to 180 'F (82 "C) in a large kitchen pot.

Recirculate Your Panra masn won

by drawinq ofi a p nt or two ol woit i|om

lhe cooler and rellrnrng t to lhe top oT

the mash Fepeal uniiwort is cear or 3

qlarts (-3 L) have b@n reirculaled

Next, run ofi €ntne fi61 wori and add to

rhe hol woit ln yourkellle. coft nue ho d-

ng wort in brewpot afound 152 oF {67 "C)

whileyou prepa@ lo draw oll the second

Add 180 'F (82 oc) waler to coolef

untilliquid levelis $e same as du.nglhe

' iFt mash, Let rest lor 5 frrnutes, then

fecircllaio and rln otf wort as b€fore

Brinq worl to a boiL. add btlering hops

and boi lor 60 minut€s. Add other hops

al lmes l.dicated l. ingredienl ist Slir n

iquid mall exlracl and add nsh .noss

with 15 m nutes lefi in bor.

Ouring lhe boil. scrape any hops

cring ng to the side ol the brewpol back

nto the wort. Also, do not etwonvollme
drop below 3.0 galons (11 L) K6eP a

small por ol boiing water nexl to yoLr

brewpot ro lop up the boL

Afterlhe boi , PUI a lid on Youf bfew

pot and cool the won (either in a cold

waler bath in your srnk or wth a wort

chi16r). coo unl llh€ sldeolihe br6wpol

no onger ieels warm, ihen lel rl st lor
about an houf (with tlie id on) lo let ihe

hop debris seltle. Wth a racking cane,

l.ansler th€ wori above the hop'sludge

lo your t6fm€nt6. Poor the €maining

' worvsludge slowry through a sa.itized

stra ner Top wort up to 5 gallo.s (19 L)

wih coolwater, a6rale wort and pLich the

yeast lrom your slarrel Fermenl at 68'F
(20 'F). when lerrnentatDn slows lo a

ha l, rack io socondary Add the dry hops

a lew days latet then bottle or ke9 after   qts (-15L)of tVater to 1 70・ F(77・C,In

Oeer has been in contactヽ ″th d, hops   a Saoce pan Also be9in heatin9 2 0 9al

′or 3● days                  Ons(7 6 Ll o(water n your bЮ WpOt

Vvhenま eeping ls done place a colander

131(3■ 1:`, S I`:｀ 11    11.|ヽ l          over your b`o″ pot and in the grain bag

〈59a‖on349 L,             nto I Pour the gran tea thЮ ugh the

extract w7th graln3)         bag.then lnse thё  bag wlh the 1 5 qts

OG_1 072 FG‐ 1018            (15い o(170・ F(77・9 watel Heatthe
lB∪ ‐68 SRM‐ 13 ABV_70%        (rough"3 9alonS(1l Ll of worl n yOur

breapot b a bol then str n dled mat

ingredients                      extract  Blng the woa back to a bol,

Step One                              adding hopS and lrsh moss attim‐ s ind

30 bs(1 4kg)died man extrart      Ca同 Total bol lme S 60 m nutes Atter

15 bs● 63k9,MunCh ma■         the bol put a 10 on your brewpOt and

(10・い                           CO。 lthe won t。 63・ F(20・C)Tlansier

05010s (0 23 kg)cり Stal man            the post― bol wo71 -― ″ヽhich should be

“

0・い              around 2 5 9a ons 19 5 Ll― to yOur fer

025 bs(01l kg,c″Sta mat        mentet aerate the wort and plch your

(60・し,                                  yeast

:

:

:

1

:

:

:

:

1

:

:

1

1

1

:

:

1

1

:

:

]

:

:

1

:

:

1

1

1

:

:

1

1

1

1

1

:

:

1

1

1

:

:

1

1

1

:

:

:

l

:

:

1

1

:

:

8A却」Magnum hops 160 m nsl

(0 5 oz′ 149d
16%a pha ac dsl

6 AAu Centennial hops(15 mn●

(0 5 oz′ 14 9 of

12%a pha acd●

05 oz (149)CaSCade hops

p mns)

l tsp lsh moss(13 m ns)

Wyea"1272● melcan l)or
VVhte LaOsヽVLP051

ぃmencan Ⅵ yeaSt

Stepヽ″o

4 01bs(1 3k9)dr ed ma t extract

8 AAU Simooe hops●Omn→

(0 66 oz′19 9 or

13%alpha aciOs)

4 AAU Ahtanum hops(15 m ns)

● 66 oz′ 10 9 of

6%a pha acd9

0 5 oz (159)Ama1lo hops

(Omn●
l tsp lsh moss(15 m ns,

1 0。z (289)CasCadeい ops

ld″ hOps)

1 0oz (239)A lla7 1。 hops

O"hopSl
アcup corn sugar for pr minO)

step by Step
Step One, Place cttshed Orains in a

nylon steeping bag ln a laЮ e ktchen

pot hea1 3 0 qts(28い o子 water to 167

・F(75・ C)Submeqe gra n bag n water

and st― p at 156・ F o9・C)fOr 45 m n

utos  Ⅳヽh]o9rains are steepinO heat, 5

Step■″o(1● 24 houF● ater Step oneli

81ng 3 9a ons(11い 。
'Wateito a bol,

add Ored mat extraa and rdurn to a

bol Add hops and rish moss at i mes

nd cated Coo wonto 63・F゛ 0・つ and

rack eooled ″ヽon into iermenin9 beer

irom Step oneハ00 Walerto make 5 gaト

ons 19 Ll r n38d“ Ferment PA at 68
。F゛ 0・o Add dry hops to s∝ondanl

Bott e or k∞ ,

BY0 00M HOP LOVER'S GU〔 DE  E



SonTe folks brew to make great beer. Others brew to save monev. St ll oth-
ers Drew as an excuse to bulld awesome brew ng prolects, and

we've got three hop-relaled projects for the homebrewer who
spends as niuch time at Home Depot as at his local

homebrew shop.

A hop ach. of ^opbac^ s a vesse trat sirs

between the kettle and a counterllow chiller

Hot wort entels the vessel and s

strained through a bed of hop cones.

These fiter the beer, and also infuse it

with hop aroma. Our hopjack borrows

trom the idea of a French press for a

slightly different twist on an old

tneme.

For you horne hop growers, we

. also feature an oast - a hop drying

dev ce. Freshly harvested hops shou d

be quickly dried to prevent mold from

growing on the cones. Our oast supports

lne I ops on a sc een as a power{ul fan

moves air past them.

Finally, we present a cont nuous

woft hopper gadget to recreate the

unique hopping schedu e created by Sam

Calagione of Dogfish Head. This device wr I

add hop pe lets slowly throughout an ent re

boii. We even include two Dogfrsh Head

IPA clone recipes that feature continuous

nopprng to put your new project to use.



buil(
YOUR QWN_HJ

ure, tou lovero breN butvo! alsolovero build

You kno$ ihat bce I usres better $hen tou brc{

it youBcli - rnd it taste6 elcn better brewed on a svstem vou

built wlth your oun hand In elery iscuc of tsvO {e publish a DIY

prcject for the handy homebreNcr in our Proiects depa'1menr

Hcre Neve selccied rhree uscful hop-oricnted prcie'ts lor tne

The fnst project isa hopba.k Ahopback isessentiallr a etrarn_

er Hor. post-boil sort flowe throueh it tnd hot brc'k and hot)

debris are rilLecd irom thc beorthrcueh a bed oi whole hops of

course using hop5 as the lilier mcdium also infuses the hot wod

wlth hop oils ihpaning a blasr of hop aroma to vour becr A tvDr_

calhopbacklalso called a hopiacklisdcsisned slnilarlv ro a Lauter

tun thc vcsrel is fitted vith a lalsc botton and a drain below lhe

frlse bortom H ops a rc lavered on top oi the {a!sc bonon Aftcr lhe

bo l. hor son is dire.ted to lhc hop back on the wat to the coun_

terllow !hillcr lr ftows throueh rhe hops past the {ulsc botrom rnd

ouL the drain. iakingwirh it clearNon sith 
'n 

ertra dose of hop oils

Our desien deviates flom this bisiL idea lakins a cuc irom '
Fren.h prcss .olfee makeL In our hopback, hot vod n'ws inio lhe

vesscl but h iiFt dirccted belowdre false botiom wherethenops

arc p a.ed worl rhei bubbles up through thc bed of hops and is

drain.d ofllrom a poinr above lhe fals' bottom

l he seco nd proieci is ! hop drver or oast for rhe homebrew_

er sho ilso gross his own hops. When hops are reaclv to rraflesr

rhe brdcts on the cone5 chanee hom grcen add sponct ro vellow

and paperlik€ Ho$evei thev still retain a lot or moieture

R.cently a fc\\ breqeries hnle experimented Nith brcving beer

trom g.ee. hops.t hdNcsltime bulaloosl allhops arcdrjed PnoI

Inourptoiect thehopdrvcri'6n!nheatedboxthatd'esihe
hops by keeplnc :ir flo\ilng past them As long as the €lative

hunidilt i. lo\t an.l remember lhat air conditioning also

.emoves noisture hom lhc air- rhe hops Nill gend! dry Nilhin:

.lry or so. li yo! .lo fecl ihe "need for speed vou 'an 
plicc 

'
epace heat€f n.ar the air intake on the hop d've' bur this ceriarn-

our third proie(i sloNlt adds hop pellet' throughoul the

cntirc duration ol a boil Sam Calasione starred rhis conrinuous

hopping schedlle with his popllar Dogl sh Head 60 ()0 and 120

ninut. LP s. Wilh out prolccr vou wilL bc able to lfickl! in pellets

rlosl! rccrealinq this hoppins mcthod Have fun uith this expen'

ncntdt hoppinC schcd!le and scc if the (onunuous additions

make a diffcrence sirh vour becB We inc!ude hvo DoCIish Head

recipes to Put Yourgndget to use

Fomestyle Hopback

Oast

―



Homest/e Hopback
Huttd your own French press hydrid
Story and phoros by FOrreSt WhiteSides

he concepr of ! hopback a devicc cortaining hops
thrcugh whi.h you pump your stitlhot uo( belore ir rs
chilled - is cen inty nothine nes tts a technique boih

pros and homebreweF have been using for yeaE ln pmiessional
brewing applications, a hopba.k latso sometimes called a hop.
iact or simply a hop seDaEtort has rradjtiona y been use.i to
removc co.e hops lroh the won posl-boit The process or to.d_
inc rhe hopback wirh tresh hops _ as a hea.s ro add flavo, and
aroma to rhewonas it is puhped to rhe chiller

- was a subseqrent innovario. in commercjal
settings But homebrewcF can use rhe basic
concepts behind a hopbact ro add a ne*
dinension oI hop kick to rheir bceB.

While lhe designs fo! hopbacks are as var
ied as the brcweB who use theD, rhls articte
outlin€s lhe prccedu.e tor bulding a hopbeck
lnat sonewhat resembles the operarjon of a

ihat we re eoingro gf.!ii!.nos ior opriona y pumpt horwori inro
a rnallpot wirh hops hetd undqo latse boitom an.tihen ct tlre
beer flo\y up rhrough the hopsand out oIr ballvatvc rntoa.oun
lerrlow or plare .hiiter our desiC. here worts in a very di{te.enr
wat ne(hinica ly froh hanyorherhopbrcks buryieroshc same
rerulr a b e, tat post,boil addirion of fcsh hops ro ado hore
deprh io the hop n.oma and ftavorofyour bcer

Ou. hopba.k is buik trch th.ee miii crirical componcors ,
3-quan lo. la.Cer depcnding on your ncedsl common .ookinC
pot, lFleure r)r til<e bortom tFigure 2t, afd a ba vatve sith
bull(head fiiiine tl igure rJ yo! also nee<1a t-tnch mate NuJ:
threaded hose barb and sone high-tehp r!bing

Thc hosr inporrant thing jn setect-
jne. por is ro nlke sure thc diamereris vcry
close ro the di:metcr ot rhe tatsc borrom
you €soingto use tchose a Nonhern Brcser
9 i.<h diimetcr fatse bonom cohnont, uscd
In lautcring, bur you can also go with a t0_inch
l2l cmr or t2- n.h t',0.5 cmr iatse boLLom
Whltever to! .hoose, hake surc ihat ir fits

ing pot. Try ting-

French p€ss coilee nakei lt olfe6 superior ijherine 6nd rnxi-
mum wo.t-to-hops conta.t sudace are. Fo. this hopback tond
mosr other hopbacts Ive scen)tovork property, you shoutd use
whole hops insread otpettcts Hop pe|ers b.eakdown into p:rti_
cles too tinc ro be srained our and rhus are not surtabre rorhop,

Oesign and parts List
A rot of hopba.ks arc made froh a CFvc o. meral cylinder and
often use a pump ro push the won rh.ough The won gocs inro
one end olthe ctl'odei which is toaded with tresh te.r hops, nnd
llows through rhe o$er end into a counrerftow chitrer Insread ot

the por tou inren.t ro use dnd rhai ir is sale for usevirh ncdrboit,

proJ€cr, you wilt n66d s
large, comnon cooking

. 8-quart (or targer) cooking pot

. tal6e bo om that ttts into tho oot

. ball valve rvith butkhead fitting

. i{-inch male NpT-thrcadod hose barb

. high-temp€rotue tubing

f **u" o*" Hop LovER,s ouroE



NPT-threaded hose borb and replace the

top nut to secure it (Figu€ 4l

Noq sinply slide the talse botiom in

underthe bulkhead fittinCand vou rc done

(Figurc tl, lf you used a Zymi.o weldless

buudead {or made your oqn wlth similar

parrs). you can uF thc bafted elbov that

you renoved trom rhe hl* bottom as e

picklp tube to m'nimize lhe wort lost io

the dead space in lhe hopback iust screw

ine liq!id tHint: I took my t.l.e bottom into a deparrmcit stoe

and rested the iit in several pots before making a purchase. You

mieht ger a few lunny looks, but it ll save vo! a big he.rda.he

down rhe road.) lnher stainless steel or allminum pots arc line

'o lL (, bu_ l 'e!vm-end \ra'nlec\ There r'c r1n\ ine\pcnr\c
and widely available stainless pots in rhis smallers,ze

I rcconmend a I inch ball valve to allov ror an outflorv rhat

willbe.losero malchine the inllorvhom $e kc(le lusedasparc

wcldless kcttle conversion kit from Zymico hom another project,

D-'Jou oon t nc.ec<a' t ne(d 'omu rne rha'fan.

Drilling the Pot
This is probably the tric*iest part ofthe prolect, and the one step

you wanr to eer lieht the fi6r time. Therc arc no do-olcrs vhen

dlilling. hole Foran in depth look ai propet drilljng technlques

Ior both sbinless sleel and aluminum, see pagc 55 of the Mar.h'

Atnl 2007 issue of aYo I rccommend u5in€ a step-dnll bn for

drilliig, especiallt forstainlcss sree With aluminum you can get

thc job donc uith a spade/paddlc bii
Diill a z-in.h hole approximately I 5 i..hes 14 cm) up trcm

rhe boirom of you. pot. what is cnti.al here is to put the hole hieh

enolsh so that shen the ballv:lve and bulkhead at installed

therc is enough. earance iorrhe lalse bottom to be easily insert-

ed and rcmoved. I hiehly recomhend doine a few test place_

mcnls ofrhe bulkhead - belore you dnll- to make sure its high

enouch tyou ll need an extra set ot ha.dr to help you do this)

The horizonralpl!(ementol the hole is up ro you. but I personal.

ly prefer to have it about90 deerees from thc handlcs

Installing the Valve and False Bottom
rnsraLl the bulkhead ponlo. of the valvc an.l the. screw on ihe

b.1ll valve irself rFigure 31. Do not overrightcn, as you .o! d pos-

sibly damaee the gaskets.

The falso bottom comes qith a 90 d.sree barbed elbow fi!-
ted in ihe cer(crolthescreen l,nscrcw the topnlt holdingin ihe

clboN and removc the fitting ln its place, screw in a !-inch hale

ir into rhe bulkhead and push the barb do*n againgt

ihe talse bottom (Figurc 61.

Using the Hopback
The operation ofthis hopback is fanlv straighlfoffard,
. Put some hops in the boftom of the hopback

. slide in th€ false bottom (abov€ the hopsl

. connect the hopback.s hose ba.b to vour kettles ball

valve via high+emP rubing
. open the oudetvalve on the hopbacL ard then
. open the valve on Your l(ettle

The hopback! outlet vahe ol couBe, qill be conne.ted ro the

'won in side of your counredlow chiller, also with hiSh4empeG'

Some Things to Consider
lf you intend ro use the barbed elbow as a dip tube, be aware that

ir will somewhat restrict the outlet flow ot your wott. In this @se,

your kettle v.lve should only be opened between h.lf and two-

thnds ofmaximun Uow to make sure the hopbackvalve can keep

up wnh the inflow of son.
Also, because of the n.iure ofthedesien, ifyou iniend to use

a puhp with lhis hopback, b. sure you cnn reskict rhe llow rarc

enoueh to avoid an overflow of the hopback reseNon lthe poo

Another consideration is that since the flow into your chiller
wall likely be at a lover rare ftan you a.e used to. yo! should

a.liost yourcoolinsw.ler flow tate accordinsly

with the hopback pictured {{9-jn /2r .fr1 false botrom in a 8'
quarv? 6 L pot), t lind that l-l ounces 128-85 C) of wholc hops
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OnceッリOs de
your a tered false

bottOm into the

boitom oithe
pot yOu rFl ready

tO m xsOme
hops and wOrt

118 Ll bar.hes The r)oint ot a hopbrck is to add hop .,ofrr 1.rLd
some hop Il.vor ro )our beer bur noi.o mL,.h tor birrchers
Th.r.lufc \0u ma\ . hop \i, .t,ts
Ior !our hcpba.L tsur as d $a)s tccl fiec lo.|(Fgard ror!cn-
trona srsrlom !nd expe.ime"r ro !our ilere trrds .drteni t

ror^'jl \\/iih\irir's nrit.J I[. P,r,.rlJ .ch,rtr 4 .r.rr] r!!tr,rr br.\
lor. rl\n dtrd /r(j r/,rir.n r. rAtrrr d n ,/ sl,nxrl tr alfl.r. r..r r ih

\forks bect N1o.e than rhree ounccs 28 € ir J
tight fit ofcc rhe hoFs rre lully hldrred, but rr
.rn rc done rryou ru eoineto rry ro Lrrn a \rh. e
lotol hops in rher!. trecommend noL breakine rp
the hops altcr rakins ihe'n o!r ot rhen v.cuum
pa.ked bass Uslngloo diu.h hoNeler, m:)-.a!se
the lalce botom to liir up ard nttou hops io eer
puucd l.to the !a ve ind into your.hi er tposs ,
bly.:uqine. arustr:Line.loC

rL e J orBr' rl+ .o o \rtr oF - .,t) r. r ,1a,e
larBcrqudntitiesolhops stepping !O rhe.,c otrhc ra se bonon
and pot nay b-- a good oprion if jou ptan lo bre\ tOedtor

lf y。●use a Zymico
Weldless bulkhead

use the barbed

elbow irom the False

boitom・ns a pickup
tube to minimlze the

wOn losttO the dead

space in the hop_

back
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Build An Oast
How to make your own hoP dryer
,oyandphoosby Forrest Whitesides

i!torically. hopswcre dried in tuo_ and three_storv rouncl

brick buildings .alled oasrs, which made thcir lirst

appearance in Englan.l in the l61h ccnturv You can

re.rcate thi5 same basic conve.tion_dnven dryine effe.t ar hode

on a scale ro maich yourown homebrew s /ed hop haPcst

Concept Overview
What we?c buildine is a dehydrator that uses active conv.ction

(d ven by . small ranr as the main mcrns of dchldtation The

hop5 are suspendcd on a drvinC tack and the fa. pulls a 
'onstant

llow ofair overthe hops which carnes the moisrure awav

The following build guide is iust one of manv Navs 1o put

togcthcr your oNn oast. Thc sizc shape look and ceneral 'on-
srruction ol rhe oast can be almosi anvrhinc tou want to match

your needs lof wh.tever you .ai manrge io bang rogethet as ln

ny.aser. what iscriticalto the desisn is that there is an adequate

flow ofair across the hops Everyrhlne else is negotrab e

Toolg and Materials
A miLer box and back saw, hand saw kevhoLe saw and sanding

block. aloncwith r powe, d'illand nstaplc cu. qillsufficc lorthis

proie.t lf you hrvc power tool equivalent5 to these h6nd rools

u5e them at yourdiscrction
I buih my oast primai v hom I mediun-dcnsitv fiberboard

because it is an easy maic.ial to cut it takcs gluc verv well and

n i! c.onomi.al. I used inc:pcnsive L bv , pine sr"k ro make

the drying rack irameand rhe interiorrack s!pports lNotc These

are grear mrtenals fo. protorypins.nd proof_of concepr builds,

bui il I had to do lt ovcr I would ve gonc Nith a thickei higheF

eradc plywood for rhc box and some hardqood stock forthe 6ckl

I !sod !i.y]-coaied fiberc ass s.reen to f nish thc drving rack but

you could also use srainless sleels.reen
lused No smallutility hingc! to cre.tc a kortdoor torthe

oasr And to keep the doo! closed l used a sash lo.k commonlv

used to lalch windoss You cn aso ad.l a knob- or barstvlc

drawer pull to complete the door paradicm. I used . medium_

dury srap e Cun to attach thescrcen to the drying rack Looklofa
gun that usesT5O sized staples. I don t rccommend usingstaples

smallcr or thinrerthan thc T50.

Electronic componentg
To generate the convec(ion cuiient l used a 6t-nd (2 5 ) |2 Volt

DC fan. This is the type conmonlv lound inside computers ro

he p keep ihe processor coo1. They mole a lot ol air labour 2t

cubic Ieet per minotel and have a low cuFenl draw labout 0 125

amps). A fan like thiswill'turn over"theentne interionirvolume

ofrhe oast two or rhree times pe. ninule You can scavenge one

Iroo an old PC or you can buv one new from bie-box consuner

eleLtronicsstoreso!Radlo Shack Burvou dont need to use a 2 5

fan specitiolly The host common size vou rc likelv !o lind at a

store or in a conputer is 80 mm (] l2t ), whi.h will also work

Traditio.aloast deslsns tequi€a heatsorrce althoueh trcn

whar lve €ad aboui DIY dehydrating, heat is nol a necessary

Lomponunl lhr: de'iCn doe! not u'e hear' howevel a vefr rim_

ple and rclatively safe way to go about it would be to posiion a

typlcal electric space heater a fe* fect awav from thc an !cnt5

thar aG d lled into the bottom ofthe oasr. The tan o. top would

pullthe warm air throrgh the bottom holes and ouilhe top

I also added iwo simple conrols to fte fan: an odoff power

switch and a vadable fan+peed control rhe powerswkch I used

is a simple pushbutton sPsT lsingle'pole sinele_ihrow) swilch

Any style of SPST swit h will Nork whether it 5 a rogslc pushbul-

ron, slide, rocker et. Avoid mome.tary'tvpc switches which

willonly allow.ur€nt to the lan whjle you hold (he hriidn 
'lown

The speed control ie a 500-ohh linear polentiomerer' whicn

along wirh ihe sPsT swltches mentioned above is alailable at

most Radio she.k stotes.llyou cant find a 500_ohm potcnriome-
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the ontrclinceases unrilir isatmost like an odoff swtrcn
To l.sten the fan !othe top ofrhe oasr, I used #6-12

machine s.rews {along wfth the coropondinc wast,eE

tei you can use hieher values. such as tk-ohms or 2.5k-ohms.
Hichervalues than this*illwolk. but as you co higher. the useful
range otthe porenriohererdecreases and the touch sensitivjty of

oast as a cube lmy sife affecrionately ca|s il rhe -big box o
hops l. Each side is roughly 24 (6t cnt because rhe fiberboard I

bouehtcame in 48 x24 sheets, soeoirywjrh ih.r siuc saved me
a few cuts at the beginning you crn build yoors ,r any srze or
shape that tlts your brcwine space. So tons a5 the .t is ftovine
inside, the shape oiyouroasr is inetevanr following is a general
guide you can follow ro build your oun Dry hop dryci There a€
hanyways toser rhe iob done. and this is iusr one otrhem. Feel
f€e to deviaie from rhe process betow ar yourdiscrerron

General Build cuide
Assum,ngyou wanr to gowlrh a boxlike shape you ncld ro cut
sir scctjons of fiberboard or plywood The dtmensjons ol each
section willvary based on yourdesisn.nd atso ba*d on how you
intend to ioin the secrions together Forsjmpljcity,I chose to use
comr'on but ioinrs, bur I eintorced ea.h ioinr with do*els for
added strength. Yo! could opt for any styte of ioinery th.r you re
comfoiable with (m e. iotnrs orrabber ioints woulo *orK e(ep_

tionally wellherc, as would bln ioints.cintorced with bis.uits).
I opted to ioin the sider and rear secrions with the borrom

section fi6t and letr atraching rhe top and tront for ihe tasr parr
ofrhe build (rleu.e 2) Bcforccluins drilla feN, hotesnearrhe
bottom ofthe lelr, nghr, and rcarsectio.s oi rhe box.Ihese holes
seoe !s intake v€nrs lrom which rhe tan can pu air up rhrough
the oast. Atso drill a r,r holc ar the rop of the ba.t sectjon for rhe

Nowapply Clue rc rhe secrions, {fuand ctamp t|cm, ano Natr
for the glue ro dry. Wfth most w@d gtue, rhe joint wi| ser up
enough to remove the cla mp5 after abou t ,rO 

Lo 45 minu tes but r

would .dvise rhar you take your rime .nd tet ihe glue IuIy cure
(which rakes about 24 houBl befoe taking rhe cbmp< ofi Berie.

wilh the bonom and sjdes ctamped and drying, now is a
good time to hount and wne rhe fan and etect.onrc conrrcts lo
the top section of lhe soon,to-be oast Lay rhe fan rcr on rne

and nuts) and lour flar p.e-ddlled bbckers.
Addltionally. you ll need a Dc power slpply

to.un the ran.lusr about any Dc suppty witlwork,
frcm 5 volts up to 12 volts. You probabty have a
fcv of them laying arcund your house left over
Irom electbnlcgadgets you no to.Aer lse orown.
What yorle lookjng for is rhe rypict btack.
square.dapter that plugs jnto a wallsftket and
Ms a @und adaprer ptug wtth a netat or plas-
tidmetal tip. lust clt off the pluc .nd and stnp back lhe ptasrjc
i.suladon abolr halfan inch ro epose the qire.. Use a vohmercr
to vedtwire polanty (ie.: vhich wirc is €round). Check your fan
|orcurent requicmenc, which wi be sp€cified on the fan case.
Be suE that your porlersupply can detiverthe specified curenr
lusually berwecn 0.t and 0.2 amps).

Dlmensiona and Structural D€slgn
B.cause lt was easier for me ro visuatize in my head, I buitt my

board where you want to mounr it [ rccommeod €tose to
rhecenre.rormo€ even alrftow)and irace rhe our
line with a pencilor pen.

For my oast, I decided to nount my fan I ush
with ihe board, but you Gn also mouot it dnedty
on top ol the board. Thts is much cosier rhan



ror lop mouniine, .ome in abouL a ,1 of a in.h rrom ea.h
sidc ol the fan trace .nd .ut the hole. use fou. of thc ,6 l2
machines screws, sashe6 and nlis to secure ihe fan.

on.e yourfan is mounted, choosc uspot iorthe controls drill
ar. hole forthe poten tiometer s haft to fit rhrough andalsodrill
a hole forrhe power switch rrhe size oi which wili depend on the
ssn.h you .hooser I reconmend posilioning the contrors near

ihe fan ds rhis makes lor a.leaner,shoner$jring run

l,lost porentiomcters and swit.her were not dcsigncd to be
mountecl to mate.als thicker than about a I oi an inch. so you ll
need to gluc them in place An allpurpose adhesile lile Gorilla

Glue is idcal, but I fouod that crah'erade high-temperature hot

elue works admirably

il!sh hounrlng, a.d
the overall perloF
mance is pra.tically

For tlu.h mount'

lne, cutaround the fan

outline you traced on

rhc board Yo! Gn use

.ur rhe hole The ran should just In inside the hole To

securc thc fan, lseeieht *6'12 ma.hinc screwsw th wash-

eu and nuc alone with folr ilat bra.kers {ticure ll. I

ra.le bra.kets from #4 mitror hansinC eyes

conne.t the positive wire irom thc poser supply ro one ol
the lugs on the SPST swnch lit doesnr maiterwhich orcr, and use
a sho picce oI sh elded wne ro .onne.t the orher lle on the
switch to lug r ol the potentiometcr conncct lugs 2.nd 3 ol
potcn t iometer to e6.h orher con.ect the red tpositiletwne lrom

thc lan to lug I ol the poie.tiometer Finally, conned the black

leroundl wne from the fan ro thc eround wire of thc powers!pplv

The complere eiring. lelt u nsolderc<l fordarit, isshovn in fig!.c
4. I rcconmend soldc inc all con nections except for the grcond

Ni€swhjch can be spliced toAethcrwiih a shallwiEcapcornec
tor blt iis not 100% required

Noq that the wlring is finished, and the glue is "still' curing

lers drove on to the hop-dryin3 rack. cut tour pieces of wood

stock for the racks f.ame. The lengths lor these should be about
a x-shorte. than the anterior widrh oI your oast, and at leasi an

inch sho.ter in dcpth, but this willvary some dependiogon ho*
you ioin them. As sith the oast box itself,I used butt iointsto ioin
the rack and reintorced the ioints with staples Comer clamps

make this iob very easy, but they aren t requncd lFigure 5l when

th.glue is dry, cut a piece ot vinyl screeninC about an inch wider
on each side rha. the f.ame itsell Sraple the screen tothe trame

along the side edCes (Figurc 6), and also add a row oI staples

alongthe botlom sideedges. Makeasmany racks as you need tor

By now, ihe elue scuring the oast joints will
be dry, so you can add the interior suppons rhat
rhe rack will sit on. Id suggest using at least t
{0 23 cmlthi.kstock lorthese, Cut two pieces lper
rackl about 2' 15 col shorte. $an the interior
depth of your oasl. I Clued the supports to the
oast usingclampsand scrap stock to ecue itand

used a bubble leveltoeet it even lFigurc 7l
When the rack suppons are cured and dry, elue the top

section rothe restofthe oast lFigure 8l Now allrhat renains is ro
.ttach the fronlsection to $e oasi with hinges I chose to have the
kont open foruad like an oven. but you could also have it open
from the side like..abiner or retrigerator To keep thc door
closed youll need sone rype ol l.t.hinc hechanjsm I used a

wlndow-stylc sash lock. Drying rime in your oast will depend on
temperat!re and hunidity, but an ove.night run should eet you.
hops dned o. nearlyso t

Forasl Wrriksidss is NOT d proflsiorol turyento, bul hr d@s dtink d

lot of tastq hon.bftq vtkh nokes him a ptellu eitrt ,ug.
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few yea6 ago, Sam Calagione ol Doelish Head stan-.d
producins 5ohe unusual lPAs barleywines and orher
oveErFeroo be€^ Convenriolal b'e\,' d pJ..trc or.

bee6 that ar€ .onrinuously hoppcd throuehout the enri€ boilinc
pocess Then oo-ninute rPA, 9o-minure IPA and | 20. minure lPAs hate
hopsaddedthrclghoutrhen60. o0and l20minutc boils.

Reing an avld homebrewel lwantcd to brew bee6like these

cuyr we.e making . bie, hoppy bee6iull of too nuch oleverything,

cs9e(ially hops. Deingsmewh.t oracadser rypc pc,son.lalso sanr-

cd to blild and ure a continuous won hopper sihilar to rhe one at

lwanted a dellceihatwould dropa steady rtrcam olhoppellets
inro my ketile throughout the entirc boil. My plan was ro.ome up

wirh somethiq like DoCJish Heads hop reedei shich 
'hey 

call Sn

Hops-a Lot. oicouEe, minewould bea lol smallcl nade kod easily

obrained @m ponents and everyday tools.The resoLtolmyquest{as
my'homebrcwed contjnuous woft hopper rhlch I named

The planning phase involvcd a lotofdelibe6lion and a

fer fail€d desisns I toyed with the idea ot lsins a small

motordnlen auger butde.ided aeain.r n Instcad lopted
ro u5e a o.e RpM motor as a drive lor a spinnine, peforated

dilk inside a tlbular .cseruoi.

One Part Oesign . . .
found a one RPM moror ar Orainge! a national equipment supply

.onpa.y, ioraround 515.00 rU S ) ltisequipped with a li sreel drive

shifr The moior muri ium an la (46 cmr lenslh or ! rhreaded od
rhnr will operatc a robring pon llalvel. To aftach the motor drive to

lhc poll I mrdc up a simple coDpllng by dniline a )i hole rhroueh a

piece ol steel round stock (l lon€ v. i. diamelen I drilled small

ho es 12 opposed od ea.h end) and threaded them Nith a 1, x20
r[,rJd l.p A couplc ol ]i 

^llen 
scre$ on each e.d lock onto the

Continuous Wort Hopper
Build this device to dribble hops into your wort.

story and photos by Paul ZOcCo

motor shaft on rhe morr und and also connecr to the qrrvc sfd[ on

the orheredd oithe couplinc hsened into the drivc end (ou d be a

lenerh rlo-13 '41 '16cm, dependrngon rhc lengrhofyour p!c pipcl
of l threaded ste€i rod the rhreaded shafr t,ns a sdrll roraring
"ra ve ihat aLlols hops lo drcp thfo!€h

lhc 
'nnin 

housing lor the Zopiidlor is a 2 16t cml eneth of a

di.mctcr nVC piDe The I RPM notor easlly mounG b J lonvcntion-
alPVc end.ap The len3rh ol the pipe ir not a.riti.ald mcns'on, ou,
2 i6l.mr keepsthcmororarafedisrancctonrhcsreame\njnsduF

so sirh rhe molu mouitcd on one end and . rhrc!<led rhalt
atrached vr your hon.made coup ine, you fo$ halu a drile that
oper.tcs a !a ve on rhe orher end This is whcre rhe derlgn eor a lii

I att.(hod a .ommon PVC .oup ine ro thE pipe on rhe opporLc
end ol th! molo. rthen cut a r, thilk dlsc olplastic to the exa.t
inside diaheter ofrhe.orphne | tranred a prerq righi ft so ir .ould
revol!eiisdcthe.oupllng50hoppellet.rvtuldnt lcakout. burdor
so tieht rhar ir sould be restfidive rhc nside or a PvC couplins has

a smallsrep ln itthat.ould,.rasa sun,cc thc plasticvalve cou d be
in.onrnd unh 

^rtcra 
liulc I'lnsa.d sandins, the plasti.di\( lil nicc

lyinsidcrhe.oupline.lihendriLleda'r. hol( rn the center ol (he disk

and attached it to the r' ihr..dcd drive 
'od 

so thar ft had a locking

nut and . trnrhcr on both sides oi the plasric valle, e"e.llve ! lo.k

Next, drillcd a ', hole about halhv.y uD lhc Pvc and attached

rheentire assembly to a came€ irlpod Any supportyou choose must

stand a fun or so rat lcast r0.tur dbovc your boil ketle.o rhe hops

can dDp Lh 
^ 

15" anelc down to"zd rhe bres kenle seenred lo be

enoush ro allow the hops to drop rainyconr sl.ntly

. . . One Part Trial and Error
rhe llop plllett I sellal my homcbreNshop have a simrlar diameier

tates rhe addirion ot hops ar specific
tioes durina thc boil h conrrast.

Dqfish Head has desisned a ser c5 ol

fl r*r* rora o** HoP LovER s GuroE



and―

th.rn th. rcctr i ,,,i o he mll ales I lind rhar rn B Cl) lre!r

.ompcti( on! ulecs !!.nr to I l<c ,i I lrlf .lrnnce totr rhe

,e!rlnr ii. .r!3 .1 hich p. is ro unusudl.\Jrrp !5 Ltlr.t ir.
5ti r lh . !t!lr qr cl trt'rr

In iruth lhc tca ,rtson I d(!'sfoil .f(l bu ii rhe

r.DlnJr., s.ri t. do th. came ac Sam or Doglislr ldnre d d

‐

`

ihar ! to b,.\ sonre 'frl oti (.ntele.l beer< \trh <.ne protound

[)] ti!.r. and aromas lhat $ould sh!\ oif trhJl su lronr'hlF$e'<

i. n, nlventurou. .ommer.ial brese.s liv€ lor- nd v durlt\ i\o$

\rlLrfcvrr ld.sien n lxa' !rLDe lpuimr cienanrre oniisithLhc
T.piiarot t

pdrt I z!trr d /t. srr,,,/ ,'rt. Hd,fa,n,lrrr sr,),,r.. \\'iirtrrtrrn

Sir ll,iDvr'Ll (trd r!)rlrtrrdl rr(rru, dn lrdrl.nktri'

r) r .!( !; i.!! lef{nri I hrq \\3r 3i ear !.on.€rn ol m n€ Lsondclcd

I Ll r I .p: \r.uLd bL r(lr trr, i' rlre! Di.ked .loNn .nd +.tr1.1 ndt.lr.n

rh..ugh rhe ho e aj p aricd lLo\!!vrr t!rhthc/!p!utd!rr(rr3h
\ r .,,qLr. r[e h.nr d.L.]r.n.r1 preii\ ..nsisrenr \ O..asionali_

hos.r!' ti.c h!p! "!tr i prrh uF nbo\. Lhr ht, t .' rn ..r .lrop ro

..\erhirpoble.r I d,iL .d lour emdll holcs 'i rlr! \r \r abour I

,. , i.mrlre.ene dnr,nrinqroe r.ihere ladached'oursmall

lllL! lrL.!r 1.1 i ilfr,r s rlr Llx

(cen ngrhe hops trom brn.lrrng!p
Afte, d,lLlinflitl.rtrr rri in.€arinely lareeiopcfinCs in thc thin

, rlt I d[k I lJN ,r) \L lL .i i .r t.e rize rhit Ni
d,i lcd a L 2 a cmr lru r.b!'tr di ii.h 2 ! tor !r !) l!,N rli. nFlo'

n..r.n as . pla.e ro rnr.d rhe hop pelL€ts

Test Check one Two
o I re{ri{ dr! | l.3d..l rh. 7.1 iar.r Nirh p€ cl hops sct a time.

. frl rir(..lrini,l !,,ln',xrnreh.Dpe | .h+rve.l ih3i ihe F.l-
.ts.lruppcd a lc\ ilJ ( rr. r Llttlc trm.{!! (lr, \5. rrl llren r l(\r
m.re tr.!id dr.p t !cemc.l n.onstrtcnt rlu$r!!r o\tr I drc rl't

' 
, j L, ri, 1l,or) ,iie Fr.rr .ri and thinqs $orte.l in.orh \ \\'hen

iir.>urcd in lir r' rtrtIr! !!icnr! th. h.p inl! r.trn r.(l(onsldnt

Crunching the Numbers
llco,cl!r ) tlr LJLrL l.(! tr{.r lEll\lrn.L(rrrr ri\ $lr;ddL

'.d 
y.! \r.r d ha!€ ro .a.uLatc an IBU valuc lur ca.h liop

r!' lir ., qi,Drr .f h.I rr. eri rhit fe I n ih. n.f ih.n ..ld
rl,!!r \nLrti r.!rti, l,i r.l.Lh.(-lttr.rrr!..' 'rrL| 

le.s

.launtns :roupc! lhrl'opJdd(rofr nto rlrt Jrr!urr ol h.ps

n'oppedin. .-mlrurercr.d-tbout I I ounc.srrL S'

f,r . ron rf,1, ^ ,,1, r1,i nr,oueh.rr i fa'irruie rro

u\ nc hop< \rith t', J plir JLLds !d !u ited 1'r sLrs Youi Lnl

,!L nri 
'nn_v!.,] 

d.nei.l nq.n rhe arsxtrpf.ns v.L m:re

To a.tic\c Lc:! nop u:tLeIr!!! \uu ruu d trlr rus!r rrptrJ hops

rui rrre n.pperr.ra slro(..a ,rgcrrmounr or

$.1 \ ra s:ildi rn L ba(h hade s ih the abo\c procedures \ould

lorrhicvr dlurrb(Lci'1.\s !.u.orLd Jrl(l hfltr, rlPhJhopsor

rn rhe h.ppef ongcr lsay tor 90 minutcs instcrd ol 601. You.ouLd

rlrn .pile ihe \id Nirh nd.le.l h.pc ar qne.iu. i he(
lIr o'ieiinL ptr,tn\r ut tl,c /.rr nrr., N F rL, r rl n mik nq

udusual hoppj bccrs I rJnr.d tIctr hop pr!]' c5 J rtle bit dil ercni

A closerlook atthe

disk,・v th its'hop

hole・ (seen in the

upper righi side of

the disk)

The hoppei
mount●d On a

tlpod rea●y lo

drop a゛eady
str‐am of pdlets
nto some wo"

厭
.
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lreCipes
1 60‐ Minute lPA cione

l 椰 )

I IBU・
60 SRM‐ 6 ABV‐ 58%

Extract wlth Oraln3 Verslon:
Steep 1 5 bs(068k9)of 2-Ю w pale
mat and 6 4 o2(018k9)of ThOmas

Fawcat anber matt at 152° F(67・ C)in

2 25 qts 12■ りOr watei。 ■もおtechn
caly a pattial mtth,sO follo、 vtempe,o‐

ture and vOlume Ouideines ctosel″
)

After 45 m nut∝ lnse gra ns wnh l qt

(～ 100f170° F(77・ Cl watei´dd water
to・ 9佗 n tea'lo mak8 4 ga ons(15り

(■。田Ve tlme,heat‐ 3 5 9alons(13り or
water dulng・ steep・)str n 40 bs
(1 8 kgl MuntOns Lght d● ed mat
etact and brng tO a b01 Du"ng the

boii,do notlet wort vOlume dЮ p below

3 5 galons(13 LI Add bolng water r

、vort volume dipe nearthis mark Fo,ow

the hopping instruct ons 9iven in the al‐

gian aripes ,Vth 1 5 minuies len in the

boil.tun tt the heatand゛ rin 2 01bs

14o2(1 0 kg1 0f Muntons ughl lquu

mat extact and lHsh mKlss Resume

heatng Once etectis dissoived AFter

chmed wOn s transferred io fermeote`

add watertO make 5 0alons(19 LI Sec

the d:― gra n instruct Ons tOr remaining

de■ゴis

90-Minute IPA clone

(Dogfish Head Craft
Brewery)

(5 galion3′19L,a‖ ‐grain)
OG=l o88 FG・ l o21
1BU‐ 90 SFIM・13 ABV‐ 37●/●

ingredlent・B
16 51bs 7 5 kOI PISner ma■

1 661bs 10 75 kgl ember mal 135・ Ll

16 AAu Ama1lo hops(90‐ O m ns)

(2 0 oz′ 571o(30%alpha acidsl
O O AAu SImcoe hops 190‐ O min9

10 62 Klz/17 g or1396 a pha acids)

8 0 AAU Warlor hop8190 0 minsl

10●●3o2/1S9of 15%dpha acdsl
,oz 128 gl Amanib hOpS ldry hopsl

05 oz(140)SinCOe hOps ldry hOps)

0 5 oz (14g)warr Or hOps ldry hOps)

1 lsp「 sh moss(15 m ns)

いいρaSt 1099いい■bЮad)y“St

0 75 cups cOn sugar lfor p"mingl

Step by Step
Mashin at 122・ F150° C)thenほ se the
tempedure to 140° F165・ Cl unl oOn

ver.lon is complete Mash outto 170・ F

77・CI Bollhe wo蔵 fOr 105 m nutes

Statting w th 9o minute3 1eftin the bol

be9in slowly and evenly addlng hops to

the kettle rTh s works outto a lttle over

025 oz 7 91 0f hOps evoγ  75 m n‐
uteS)数■ fementat on at 71・ F122・ C)
and letra se t0 74・ F123° C)Dry hop n
seconda y at 71 °F fo,3‐ 5 days then
cooito 32° F(o・c)

Extract with grain3 VerSion:
Rep ace PIsner mat w"● 80 bs o6
k9)dled mat extract and 1 76 1bs

1079k9)ol PISner mat Steep cttshed
grans n l 1 9a Ons 14 Ll of water at

150°F166° C)lor 45 m nutes Folo″

the remainin9 instruct Ons in the al‐

Orain rec,pe

Darth POrter clone

(StOne Brewing
Company)

(5 ga‖ons/19L,ali‐ grain)
OG‐ l o76 FG‐ l o19
1BU‐ 63 SRM_51 ABV=73●/●

Ingredients
131b10o16 2 kgl PISner mat

12 oz 10 34 k9)chOCO ate mat

3 0 oz 10 23 k9)Oaremun chO ma"

B O oz 10 23 kglcySta ma"19o°Ll

4 0 oz(0 1l kg)b ack patent mat

10r CaraFaO man)

13 5 AAU Pclo hops(60 mins)

(15 oz′439o(9%alpha acidsl

6 5 AAU Ha enau hOps130 m n●

(10o2/28 9 of6 5%a pha ac dsl
0 5 oz(15 91 Halertau hops(15 minsl

Wyeast 2206(Bavaran L8ger yeaso

or Wht・ Labs VvLP320

(OdOb“ewMarzen Lageり yeast
i cυ p corn suOarl10r pr ming)

Step by Step
Mash at 154・F(68°CI Bol WOn fOr∞

minutes Ferment at a10 tem,(ratures,

then rack to barel and age slx months

to a y∞ r(or mOr● puI Samp esfrom al

of your barrett eve,few mOnths and

taste them

Extra“ opt10n
Omt PIsng mat and add 325 1b

(1 5 kgl BleSS LiOht dled mat enact
and 5 75 b 12 6 kO)IVeyemann Pisner

iquid mall extract Steep 9rains in 3

qis(～ 3 Ll of water at 154° F68°C)for

1
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:
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:
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|
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:

:
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F
I BPEW YOUR OWN H<rP L(nEF€ OU|DE

ingredlonte
121bs 15 oz 15 86 kg1 2‐ rOW
pae mdt

6`oz 10 18 kOI ThOmas Fawcetl

amber ma"

11 2 AAU Warlor hops 160‐35 min31

(070o2/20 9 of16%a pha acid8)
3 6 AAu Slmcce hOps(“ _25 m nsl

10 28 oz″ 9 9 or13%Jpha acdsl
5 6 AAU Pa18ade hopst25-rl min31

1070α /20 0 of 896」 pha acidsl
l tsp llsh mo83(15 mnsl

070o2120 91 palsade hops

lwn‖pOOt o mmSl

059o2(179)Ama110 hOps ld″ hOpSl
0 59 oz(17 01 SimCOe hoPs ldryい 。psl

0 59 oz(17 01 Glacier hoPs ldryぃ 。psl

いヽ 1187(Rhm00d Aelor
other Englk崎 ●O yeast

(15゛
^1 5 L staner o sG 1 0ool%cup cα n su98rl10r plm ngl

Step by step
Mash at 152・ F167・ Clfor 60 minut● 3

Bdl wortlo7 60 minutes B∞ in hopp ng

wort w"h a continuous stream or

Warror hop8 at a rate of 0 28 Klz 7 9 91

per lo minutes Wa耐 or shOu d run out

with 36 minutes I昴 n bol caroetlBU
for Warnor addlions‐ 39 1Bus)RefⅢ

hopper with Simale hO● and●Bsume
hopping unti1 25 minute remainin9

m8R Ca●●tlBu rOr sincoe adollOn3
‐ 105 1Bus, Refl hopper wth
Paisade hops forrem ning pan Or b01

Carget!BU for Paltte add“ ons・
105 Bus)Add「 sh moss wtth15 m n‐
utes remanng Add wh"pool hops
after boil and bogin coolnO  Aerate

cooled won and pitch leaSt Femont

n■ dly at 71・ F122■9,butlet temper
ature●se to 74° F123・Cl toWams the

end Orfementabn Wam cOnd[bn for

3 days oo remOve diacety,thOn c∞ |

beer and add d`γ  hops, alowin0 2
weeks contacliime
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45 ml∩ uteS Rinseヽ vth 1 5 qts (-1 5し,o(

water at 170 ・F(77 ・C)ハOd Water to

make O galons (1l L) aO●  dled mat

extract and bing tO a bo‖  Bol ior 60

minutes str`n9 in iquld ma t extract For

F na1 15 minJtes oi bol

(59a‖ Ons′19し ,

extract With grains)
OG‐  1 060 FC● ‐1014

1BU‐ 35 SRM‐ 14 ABV‐ 591●

lngredients
1 45 1bs (066k9)|.luntOns Li9hi

dr ed mat extract

40 bs(1 8 kO)MuntOns L 9ht iqu d

mal extttct Oate addt On)

| lb 2 oz (051 k9,En01sh pale ale

mat(3・い
1 10 2 oz (0 51 kg)cげ Stal mat(60・ L)

1 1b 5oz (0 60 kg,coin sugar

5 25 MU Tar9‐ t hoPS(60 m ns)

(053o2/15 9 of10%alpha acids)
2 6 AAU Chalenger hops(60 mins)

(0 34 oz/10 0 of75%alpha acids)
0 83 AA∪ Northdown hops(15 mn9

(01 oz/2 7 g Of3 5%alpha acid●

1 66 AAU Goldings hops(15 mins)

(0 33 oz′9 4 g or5%alpha aclds,

1/4 isp yeasi nuir ents

l tsp lrsh mOss

Wyeast 1963(London ESB)or Whie

Labs,VLP002(Engish Ale)yeaゞ

e qt 2 L staneつ

0 75 cups corn sugarぐ or pr nl ng,

Step by step
1l a large soup pot  heat 3 4 quarts

(32L)oF water io 165'F(74・ C)Steep
grains in this water at arOund 154 ・F

(68 
・C) for 45 minutes 8eOin heatn9

2 25 9alons(85L)o「 、″aterin your bre.v

pol When steep is Ovei remove l l qis

(11り Of Waterfrom brewpot and ad0 1o
the  grain tea  in steeping pOt Place

colander over bre、 vpOt and place steep‐

in9 bag in it Pour 9rain tea thЮ ugh Orain

bag Heat iquld in bre、 ″potto a bol then

stイ in dr ed mat extrad add irst charge

or hops and be9in ti)e 60 minutes bol

VVth 15 minutes lefl in bol, add su9a`

remaining hops yeasi nutrents and lrsh

moss Then turn off heat and strin lquld

malt extract At the end oi the boi cool

ttort and transreriO fermenter Add water

to make 5 0 9a ons(19り  aerate worl
and ptch yeast Fermentat 70 F(21 .C)

Rack to Seconda"、″hen iermentat on is

complete Bo廿 le a t)″  days latet when

beer rals clear

(59a‖ ons′19L,a‖ ‐grain)

oG_1 085 FG・ 1016

1B∪ ‐87 SRM・ 15 ABV‐ 90●・

ingredients
15 51bs (7 0 ko,CaSte pale mat

15 bs(068k9)rye mat
0 5 1bs (0 23 kg)biSCじ t mat

05 bs(0 23 kg,coStal mat“ 0・ Ll

13 75 AAU Tomahawk hops● O m nsl

lo 92 o2/26 g of15%a pha ac dsl

75 MU C acerhops(45 m oo

(0 63 oz/18 9 of12%a pha ac ds)

3 75 MU Cascade hops(30 mins)

(0 75 oz/21 g Of5● ●alpha acid9

3 75 AAU Libeny hOps(15 min●

(0 04 oz/27 0 of4%alpha acids,

00AへU Liberty lops(5 mins)

o75 oz″ 19o14・/● a pha ac● 9
1 25oz 050)C,sta hops(dり hOps)

Wyeast1272 1Amencan m Or whle

Labs VVLP005(Calfoiniaヽ ぅyeaSt

(3 qt′ 3 L yea゛ starterl

0 75 cups coin sugar(1。 r pr min9,

Step by step
Mash at i52° F(67・ O BolfOr9o m n―

utes Ferment at 68・ F(20・C,

Extract with grains option:
Omit pale mat and add 3 5 10s (16 kq)

14untons L19ht lred mat extract and

6 51bs(30k9)lvluntons L19hl lquid ma t

extract ln your bre vpOt heat 3 5 quarls

(33い o「 water to 163・ F(73・ C)Add
crushed grains to a ny10n steeping bag

and steep ior 45 minutes at 152 ・F

07・ C)|・Vhle ora ns are steep nO heat

1 5 quans(14L)o(ヽ″ater lo 170・ F(77

・o After Seep put a colander over your

bre、″pOt and putthe 9rain bag in it Rinse

gra ns wth 170° F(77・C)sparqe watei

Add waterto bre、vpotto make 4 0 ga‖ ons

(15 0 Brn9 '9rain tea・  and 、″ater to a

bol and add dred inat extract Bol 子o「

60 minutes addin9 hops atiimesindica‐

ed  Keep a Sma‖  pOt of bolin9 waler
handy and keep the bol volし me iopped

up to 4 0 0alonS(15り Str in the lquid

malt cxtract at the end o(the bol an● let

t steep For 15 minutes before coo ng

Cool won and transfer to fermenter Top

up to 5 9a10ns(19い・・ th Cool、 vater and

aerate thoroughly P ich yeast and lo‖ o、″

the fermentatlon irlstruct ons in the a‖

gra n rec Po,

(598"OnS′19L,a‖ ‐grain)

oG_ 1 060 FG‐ 1014

1B∪ ‐35 SRM‐ 15 ABV‐ 59%

[ngredients
91os 2 o2 (41 kO)Engish 2‐ ro、v pale

ae mat(3‐ い

2 01bs (091 k9)(laked maize

l lb 2oz (051 k9)c,Stal mat(60 L)

5 25 MU TapethOps160 m ns,

(0 53 oz′159o(10%alpha acids,

2 6 MU Chalengerhops(60 mins,

(0 34 oz/109o(75%alpha acids,
0 83 AAu llo崚 hoown hops(15 m ns)

(ol oz/2 7 9 of85%alpha acids,
1660い U Gold n9s hops(15 m n●

(000。 Z′949o'5%alpha acids)

l tsp yeaヾ nutr ents

i tsp lrsh mosS

Wyeast 1968(London ESB)or Whte

Labs VVLP002(Erヽ 91sh Ale)yeaSt

(2 qt/2 L starter)

0 75 cups corn sugar〔 。「plm■ 9)

Step by step
Heat 15 qts (14 い ol ″ヽater to 165 ・ F

(74  C)and Str in Crushed grains and
faked mat7e llaSh at 154・ F(63 ・C)for

60 ,子 i nutes Sti bolin9 、vater into mash

io boost teiTlperature io 163  F (76 C)

and ho10 1。r5minJtes Rec rculate for 20

minutes then be9in running Or 、″。
"

Sparqe wih 170・ F(77・C)watei Bol

、ガo百 for 00 minutes adding hOps to bol

for the t mes indicated in recipe Add

yeast nutrents and rish moss vヽth 15

minutes leFtin bol Cool、von and transier

tO rermenter Aerae wOtt and p tch yeast

Ferment at 70 F (21 ・C) RaCk tO sec

ondrn～  、潔hen iermentaton is complete

Boltle a few days latei 、vhen beer ials

clea`

l

l

l

i
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Homebrewers Iove hops and, n recent years, manv have dlscovered that

growing your own hops is easy and rewarding. ln this aft cle,

. we'ltel you eveMhing you need to grow, harvest and

, process your own hops.

Even if you are not a gardener, or ack a ,,green

thumb," you can grow hops successfu ly at

honre without a ot of fuss. Hops requtre

weil drained soil and lots oi sun. They

a'e planted lrom Jnderg.ouno StemS

(ca led rhizomes) and they sping back

every year from these rhizomes. The

t vining slen-s rtechnica.ly cared ornes)

. should be trained onto a trellis, as the

plant can grow up to 30 ft. (9 m) high.

{lf you plant along the side of your house,

you can drop tw ne from the edge of

the rooi.)

Hops require a fair amount of

nutrients as they grow, but these can be

suppled by a yearly addition ol compost to

the soil above the rhizome.

Hops eventually flower and begin pro-

ducing cones. Once these cones turn yellow,

tfrey are ready to be harvested, died and

used to make your next hoppy homebrew.



gro\Nlng {
bv

0 -
ne ofrhe easlerNays yo! an putthe "home

in hohcb€sing is ro grow your own hops.

crowing hop planls is relatively e.sy and

otJe6 a high probability olsuccess, even Ior homcbrcwersvho knos lit
rleaboltgardening Plus, the hops you haruesr can add a specialtolch
to your falorite homebrew

A Hint of Hop History
Hops likely were onginally native ro Asia and later wete cultivare.l hy

ihe creeks and Romans lor thet tender shoots, thar were cooked rnd
eaten much like asparasus. Howevcc the dded cones were nol used lor

bitterincand flavoring beeruntilthe Middler4es and ilvason y ln the

lare r500s (hat ftcy came inro reeular use in England.

Todey, commercial hop cultivation in the Unhed States is centcrcd

in $e Yakifi. Valley of central Washington and to some exreni in rhe

willameuc Valley oI Oregon There is also some acreage in ld.ho
Histoncal hop eroNinc recions also hale incLuded Califomia, central

wis.onsin centra New York and western Massochusetts ln ta.t hops

hale been discd commercially thrcughout nrost of Eurcpe and No''th

Amed€, :nd homebreweE row su.cesstully eros rhen in cvcry Us

srare and ci.adian province

What it Takea
The requi€menis forsrowing hop plants in.lu.le well-drained soll sun

ficient moisture, a sunny lo.ation, room lo.lhe plants io climb aid r
grosing season oiat least 120 days without. hard treeze The roots also

like a dormant seaso. and willwithstand hauh winrrs
rhe hop vines are annual, dyinc offeach uintei The vines are le.h-

nically bincs. since they have many sharp hairs that help s.cure Lheh
to thei. sLpponi.C slruclure. This Lortrasts with rr!e vines. which hale
tendrils to. other appendagesl thaL help them climb. hto.mally it is

common lot people to reler to rhe bi.esasvines The rhizomes tunder
ground siem.l, howevei arc pcrennial, sendin€ up new ereen shdots in

ovcrsevcralscasons, the plartsdevelopar extensive rhizomeand
root stucrlre and grow best in ! Ianly hrge space but theie are those

who manrge io raise hops in iarsc tubs on a su.ny dc.k surplus beer
kees willwork il they have holes ioradequare dEinasc.

On y the lcmale hop plants produce ihe di5rinctive cones, rechnl-

cally known as strobiles, rhat arc used jn bfewing lDespite the lsage of
the term 'lcaf hops, the le.ves are not used in brcwing A better tcrm
is "wholc hops llhe presence otmale planrs willGUs€ the production

of seeds ihat rcduce the bittcrins and the uretul yield Some English
hops are purposelygrcwn in thc p€sence ofmalc hops, and arc seed-
ed This ie why diesine up and replanrins oi wild hops is not recom

BilI Pierce and
chris Colby

rhizomes (top), face

An easy option is
against a south-facing

of your house

(bottom).
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mended. Buy female plants rhat have
ben selected fo..u hivation.

lvher€ to Go
Many homebrcw shops, mail-order and
online supplleE offer hop fti2ones lor
sale in late \rinter or eady spring. lf your

l@l hom€biew shop des not Gny rhi-
zomes, .n intemet search for "hop rhi-
zomes willbdng up a numberofsellers

Rhizomes are underground stems
that l@k sonwhat like ginger @t. (h
hct, th.ginger "@t" you buy in a sup€r-
market is really a eing€r filzome) Check
for avall.bility in the sprh8. Rhi4mes
should storcd in a c@l locatlon pnor to
plantine. For the best resolts, wrap the ril.
rcme in w€t nespaper and place it in a
plastic bag in your refrigerator.

The varleties offered for sal. may va.y
somewhat from year ro year, dependins
on :vallability and disease rcstdctions.
Not all oI them will do equally kll in e
panicul.r Egion or l@tion. If you have

hop-ercwing memb€6 in your homebrew
cl!b, they }vlll llkely have som. informa'

tlon on what has worked wellor poorly in
your re8lon. Moet rfiircmes avallable lor
purchase *lll be rcughly the size and
shape of a human finser

For most North American homebrc$,-

e6, the hop vadetles that havc prcduced

the most su.c€sstul homeg.own hop5 ae
those varieties develop€d in Nonh
America. these lnclude Wlllame$e, Mt.

H@d, Chlnook, Nuc€et and especially
Cascade, which are prolific and reliably
prcduce hlSh yl€lds almosi eveqryherc.
Other vadeilcs have mired results, but
you arc frce to try rhem. Keep in mind
that when English or G.man hops are
groM In the US, their character changes.

And, il you llve inalo€tlon with long, hot
s!mme6, be aware that most varieti€ of
arcma hops do not deal wellwith heat.

Hops Sprlng Et€mal
Hops are an early eason c.op a.d can be
planted soon after the ell@n be wofted
This likely will be anwh.re hom early
February to mid-May, dep€nding otr your

lo€tion lf you ae an experlenced gats

dener you can lhln k of them as belng sim-

ila. to peas ln terms oftheirplanting time.
They will tolerale moderate frcts well,
althoush r hrd freeze - bclow 28 "F

l-3 "c) for 24 hours o. more -wllldamace

Location,
Location, Location
Choose a sunny spot with good d6in.ge
You will later need strings orwi.es for the
binesto twinearcund as they Crow These
can be srretched trom stakes in rhe

crcund to tallpolcs orthe edse ot a build
ing, ideally the south-licing sjde. lf you

live in rhe solth€rn part of the United
Stats, plant ihe hops uhere th€y get sun
in the Domlng, but are at least partially

shaded drdng the hottest houB of the

Hops are prclitic climbeE they can

rcach a height of 25 ro l0 feet tFto m).

However, they can be thined to grow v€F
tically for part of thar disrance a.d then
€xtended horizontally or at an angle along
an elevared tr€llis or lattle. h's worth
planning for th€ besr confiCrlrarion that
lits your grcwing space.

rhe soil sho!,d b€ porors and rela-

tively dch. A soll pH of 6 5 30 is optimal
lor hops. Thls .oveB the range that nost
v€getables crcps arc happywith i6.5-?.01

lillthe soil to a d€pth ofaboli l2 in.hes
(30 cm), adding a little end iI it is overly
d.nse Dig holes at least l2 inches 130 cm)

deep and 3 to 5 a€€t {- l-1.5 m) apart, so

tlat the plants dontgrcw tocether ln the
bottoh of each hole place an inch or two
(3_ cm) ofo4.nic compGt ora balanced.

mild commerclal vegetable fertilizer or
well+asoned manure. Retillthe hole and
plant the rhizome, with any rcodets point-

in€ doMward, an Inch ortwo t2.5-5.0 cm)

under the soil su.face. Fill the hole the
rcst of the way with soil, tamp it down

lightlyand coverwith sone mulch such as

straw or crass clippj.es. water well bDt do
not flood the ground- lfdrainage is a con-

cem, youcn add sone pofting mir to the
soil you duc fmm the hole and nake a

smallhill for plantlng the fiizome

Oio\,vth and Maintenance
Within a couple ol weelG, dependlnc on

the soil temp€iatue. the shoots should
begin to energe. Commercial ero{eE cut
back the li6t shoots to emeree, a.d wait
lor the next rclnd totrain to the wnes lts
best to Eled thc thee or four srrcnc€st
shers lrom €ch plant and trim back the

others. Once they €ach a length ol 12 !o
lS lnches {30-45 cm), twine the shooc (in
a clockwise direciion when viewed from
the toplarcrnd the wires orstiines and let
them clinb. On a warm, sunny day In leie
sprin9, ils not oncommon forthem ro gow
6 inches {r5 cm) per day

Early in the Cro*ing season, hops
rcqriie a lot of nitlogen The comport
burled with the rhlzome should be sulfi-
cient, but be prepared to add morc fenil-
izer il lhe established leaves arc llght
grecn or Yellow The youngest leaves
near the Crowing tip of the bi.e - arc
often a few shades lighle. than the estab-
lished leaves, whlch should be dark

3reen. small leaves, ihin bines and weak
grc*th 6n d$ be a sign ol nitroeen deti-
ciency {although it can .lso occur if the
plant is notgetting enough sun),

The plants will require fairly frequeni
*atering throughout most of rhe growing

season, although the grcund should not
have standingwater lfyou are in a dry cli'
mate you should probrbly consid€r dnp
irigatlon or a soil soaker In order to pre-

vent hildew- a common problen plagu-

ing hops do not drench the foliage

Non-Human Hopheada
Hops have a few enemies, animals rhat

enjoy hops as much as the most 6bid rPA

fan. Rabbits and dee, are lond ol lhe
yolngand tendershoots; you nay wish to
prclect the plants oth chi.ken {ire when

Bothe6ome insects include aphids,

spider mites and Japanese beeder
Becuse you will be bEwing *ith lhe
con€s, u* low-toricity measures to con-

trol pests. Ladybugs (available at some
garden shopsl are a natural predator of
aphids, while mild insecticidal soap

sp.ays are the best delense against seri-

ous infcslations ot th. otheB Cenerally

these prcblems become less severe as

the s€asoo procresses. Also, homebev-
elsliving in pafts of the wond where hops

*ere not r6ditionally grown report fewe.
prcblems with diseases.nd pests.

After the slmmer solstice, the plants

eradually will svitch their e.ergies fbm
growlne foliase to producing small, b!tr'
like floweG and eveotually the cones.

These will continue io appear and groe

thrcughout the sumner The nlhber of

fl ""*"our* r.roP LovEF s ourDE



coies your bines devcloP wlll depend on

thc aee ol thc plants and the erovinC con

dilions. Don r de.p.ir iJ you hale rer or

evcn no conee in tho liGt season Alfrosr

al hop Crowe6 report mu.h hieher vleids

afterd yearortwo a! the planrs.levelop a

more extensive root 5yslem

Once the planl hrs llolercd lts

demand for phosphorous trill in(ease

Again, the compost added !r th. becin_

ninC o'thc season should bc suflicient to

meer the planfs needs However a snrall

addition of a phosphorolsjich l€ ilizer

- or evcn a balanced, eeneral'PUrpose
{dtilizer - m.y help when n .ohcs to

Ienilizer .dditions lat any stagc or ]rop

groNthr, morc is not a[viys berler lt lhe

establishcd leaves look heaLthv keep anv

oncc thc blnes hav. reached lo-
l5 fect l?.0-45 ml some commer.ial

erowers remove thc leales t.on thc bot-

rom 3 4 fecr l0 9-l 2 nl of lhe plants to

improvc air circulition in rhe hopvard

aringing in the Cones
Typicd ly bt are Aueust or early

Scprember and J bilcanierinwormelcli_
mates th! lirst.onessillbc read! lorhar
vcsting lts a lltile lricky io determine

Nhen hop cones are readv lo bc harvest_

ed, b!l herc are a re! t'P5:

Color fhe color of, mature cone shourd

be a lighr yellowish-grccn and the indi!id_

ual 'letves tcchnicallt know. as bra.ts

and brlcicoles sh.!ld bc startingto sep_

arale Additiorally, lhe tips ol rhc bracte_

Lupulin Glands lhere should be

dots o' poudcry }cllow lupulin elnnds on

rhe br.cts towdrd rhe stem

Touch Test lvhen you squeeze a.one

it should feel sliehllt drv and papery and

spring ba.ka liirle afierlou tclease ir Itii
is somcwhat moist dcnsc and unviel.ling

it is not ready. Aitcr lou.hine a 
'ipe 

cone

your finse6shouLd have a lirtle lupulln on

them and you .hould dcte.t the tvpical

The .ones matLre over r Period of a

couple of seeks so you can hafrcst lhem

progrcssivcly liyou do lhis you willneed

a ladder or other means in order lo pjck

only the ripe cones Be carc{ul Io avoid

lalllne its best nor to hdle a homebrew

belore ordun.e climbinC The alternative

is ro .ut the slri.Cs or wire. and lowcr

them to where rhey ctn bc reached

Unloriu.ately this rray tequire dis(arding

some of the cones that havc nor vet

Dryin9 the Cones
o.cc haNcsred, rhc.o.eswill need io be

dried. wet hop concs eill soon bcgin ro

mold and quickly become useless lor

brewing purposes. Contmcrcial hops rre

d,ied in ovenscallcd oans rhereare sev'

era ways {or homebrewers to drv iheir

A tood dehydralorworks verv wellior
drying hops. I his device can dry the hops

quickly. dnd at ! controllcd temperature.

commercially'goqn hops are dried at

140-l5O'F l6lH6 "Cl. This dries them

quickly. but also blo*s off some or the

volatile olls Hop erowers need to qujckly

dry rhei, entnc crop so the temperalure

they dry hops ai isd com p6mise betqeen

qualny and prccessing rime As a home-

bresei you can dry yolr hops in a iood

dehydralor at l20 llo 'F149-54 ocl Ar

(hesc temperatures, drying will take the

betier part of a day when lhe cenrtal

srems inside the cones lthe stiesl are

brittlc, rhe hops are dry

You can also dry . snall amounl ot

hops on a cookie sheet in an oven set to

less than l5o'F (65'Cl. Leave $e oven

door open and prcvide eood ventilatlon

A slower but often morc conve.ient

nrcthod i5 to find a wam, dry location

slch as rn attic or garage spcad out the

concs or a window screen supported bv

sawho6es wnh a lar ser on the floor

u.de,neath The cones should be dry

within 2-3 days iI the high temperalore

each dat s 85 "F 130 
qc) or mo€

when thc cones are dry thev willstill
be liCht yellowish-Creen in coloi but thev

Nill fcel bnttle and papery and be a frac'

tion of thcir weight when picked, due to

ihe loss ol moisture Al this point place

rhen in zippercd plasdc bags intended

for lreezing squeeze our as much of rhe

r I .s possiblei label them a.d store in

rhc frcezcr until ready lor brcwine
'lhe bine. villwilherand die offafiei

the haNest cut ba.k the dead foliage in

rhe Inll to sithin about an inch (l cml of

the s,ound h can be conposted with

other ya rd sastes some people make hop

wrearh. lor the winter holidays Place

sore straworoiher mulch overthe Plants

beiore the ground freezes or gocs dor
mani rhis is also the best time rotenilize

An application ol l5-20lbs. (-7-9 kgl

ol compost per plant is a Sood stanrng

poj.t for a heahhy plant next season

Work ihe compost into the top few inches

l-5 3 cm) ot ihe soil. Altemativelv, vou

can mlx one pan compost with two to

thee parts earden soilot Pottina mir and

apply a .ouple inches of lhe mlxtrre to

the lop of the hop bed. The ihizomes will

send up shoots again in the sprjng

ll yo! wish to rcplant the hops in

anoiher location or don.te cuttings to

your fellow homebrese6 you should dig

up the rhizomes in the late fau. Selectand

cut healthy-looking seclio.s aboot as

thick a.d slightly longer than your Iinger

Suround each one Nith a liltle damp soil

and mulch, and place ina zippered plastic

stora€e bae. Store in a dark, cool locarion

such as a basement or refrigeEtor Thev

@n be planted aCain in the eany spine

Bitt€r Fruits
Conmercial hops are analyzed tor the

alpha acid percentage so that the brewer

knows their expected contnbution i.
terms ot bittering. Untortunalelv its diffi
culr tor rhc hone hop sroNer and home_

brewer to delemine this without a.cess

(o a lab. You (an estinate the bittering

based on rhe published alphaacid ralings

of comnercial hops of the same variety

but these vary hom season to season

hs easy to brew a test batch ot beer

wlth homeercwn hops and ihen compare

it to other beeE of knosn binetrnS Bv

this means.nd with a lltde calcularion vou

can approximate the alpla acid content

Coneiderthat fresh, homeg.own hops nav

outweigh your need tocalculate yourlBUs

to rh ree decima I places You can also send

a sample olyourhops or the beer bewed

Mth them to a commerci.l laboratory tot

a1ph5 acid or bifterine analvsls. The fecs

for such seoices are ge nerallv in rhe range

ofszt s50
Msny homcbreweE use homegrown

hops only for llavor and arona addnions

Nhere the bittering is lcss ol a factor and

the lresh qualnies o{ your own hops are tai

mo,e impoftanr and apprcciared t

BiI Pi.Ke ws BYo s Ad$r..d Hak.br?w

.oluflni\|. Chns aolba is Editat ol ts\O
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The leve of bitterness in bleer can be desCribed in terms of International

Bitterness Units (or lBUs). Although homebrewers cannot mea_

sure the amount of lBUs ln their beer (without access to

_ some specia ized equipment), they can est mate the

expected level of bitterness based on how

''strong" their hops are (as measuered n

percent alpha acids) and how long they

boil lhem. Calculating your expected

IBU level requires that you know the

alpha acid rat ng of your hops, the

weight of your hops, ihe volume of

your batch of beer and a factor

calied the hop utilization.

Hop utilization is a measure of

”
　
　
・

hOW ^]Jcts VOL] ext dr r 'rO- VOU. hops ano

there are several published estimates of

hop utiiizaUon avallable. Which hop uti

/zalron curve best describes the brew

ing equlpment and practices of a brewcr

must be deckled by the brewer

The calculation of lBUs is only one tool

to help a brewer achieve his desired hop

proflle; he (or she) also needs to get to know

tnerr system. aSSesS their ingredients and

taste their beer crlticaly.



calculating +
lE3LJ-

Calculating Bltt€rness
In alcoholic beverases, sweetness is usuallybalanced

by another,lavor ln wine land some siyles ofbeen, it is
balanced by a.idity. rn nost styles ol beer, however, the

sweetness is balan.ed by bittemess trom the hops

The level oi bittern$s in beer can be expressed in

lntemational Bittemess Units 0BUsl, *hich arcde,ined as

rhe milligrams of iso-alpha acids per liter of b€€r
Difhe€nr styles ofbeer have t'?ical 6nges ofbjttencss,
and the table on pace 54 lists this tor sele.ted styles, as

glven by the BeerJudce Cenifi@lion Proeian (BJcPl.

Homebrewe6, houever. don\ add isGalpha acids

dircctly to then bee. (Some comnercial brewers do,

thoueh.) Homeb€we6 boil hops in iheir wort a.d alpha

acids in the hops are converted to iso.alpha acids. How

much of the alpha acids from the hops eet converted to
isealpha aci& depends prlmarily on hov lone thcy tre
boiled and hov dense rhe wort is. Many other variables

.lje.t isomerlation to a lesserextent the expected level

of lBUs in homebrev crn be est'mated by using the rol-

IBU=lwmsxAAXUI/VL

IBU = {Wo?XMx U X74891/Vqal

where "W ls the weight - in either m illigrams or ounces,

depending on which fomula you use - olthe hops. lTo

conven flom grans - a unit you would likely meas!rc
your hops ln - to mjlligrams muhiply by 1000.) 'AA" is

rhe tra.'ion of alpha aclds in rhe hopj. erp,e.sed as a

number betveen zerc and one For example, iI your hops

werc Eted at 6.5""alpha acids, you would use 0.065 for

"u" js the utiljDtion factor, the Iraction ol the alpha

acids thar end (p contributing towards ihe bitterncss of
the beer ' U is also exprcssed as a nunber between zeb
cnd one rhe value for U is alfelred b, nany rhingr.
lncluding boii time wort graviry ard the form oI hops

used (peller, plugor whole). The hop urilizarion table on
page 55 cives ranges otvaluesofu forvarious boilimes.

The number 74a9 in the lower equation is sinply a

conversion factor to cotrect forthe fa.i that English unrls

o" Chris Golby

It's easy to

calculate the

exDected level

of bitterness in

(in lBUs)

BYo,coM HoP LovER's ou,oa fl



Table l

s"PEtLErdBg."

English Bitter
English ESB

Englsh IPA

English Barley\,vine

American Barleyw ne

Dry Slout
Forcign Expori Stout
Kdtsch

Belg an Tripel

Bohemian Pilsner

for
Styles

3_8

8 15

15 2A

25 3s
25-40
30-45
40 60
4A-70

60-120
35-70

50-120
18 35
25-50
3H5
30-70
20-30
8-15

10-20
2040
35-45
2O-24

Using this fomula, you can calculate
the ISU contribution oleach hop addition
you makc during the boil. The tot6l num-

be. oI lBUs in your beer h the sum of all

Example of
Calculating lBUs
Lers say you plan to brew t0 e6llont
(19 L) ol pale ale at a stadine spe.ific
gmvity of | 050 You plan to add 2.0 oz
(57 gl ol Nonhern Brcwer hops with 8 5"-

alpha acjd and boil them for I hour with
J0 minutes to so in thc boil, you add
I 5 oz (43 el of Fuggles hops with 4 01,

alpha acids. After choosjng ihe appropri-
ate values ol U trom Table 2 oo page 55,

tEU = 157000 x 0085 x 0.21t1lr9 +
43000x0040x0.1771/19

= ta 905000 + 16.021159 = 75

liyo! worked th's outon yourclcula-
toi you migh! notice that nunber dis-
playcd is 71q28!59 However, in our
equaion, rhe weight of the hops, alpha
a.id railne and lollme were each only
known to t{o signiticanr iigurcs. Thus, the
calculared !. !e was only expressed to

lwo sieniiicant Ilgures Expressjng mo.e
.liCis than lhe number of sisnifildnt tig-
urcs se supply implies a levcl oi pre.ision
beyond rhdr s war.anred

O. a rclatcd note keep ir m dd Lhai

the valu€ oi your IBU esiimation depends
a ereat deal or lhe qualii) olrhe iuhbe6
)'ou enter lhe main variablcs in rhc cqua-
llon are weight, lolune ,nd urilzation.
Most honcb.cwcr5 can only weieh ihei.
hops lo the nearesr quafter ouncc 1- 7 el;
il a sinele hop addirion roratcd 20 02
(56 er, this mcans you could ar berr mea

su.e it to Nithin l2.t% And if you cali

brate your brew por (perhaps by maki.e
an a.curate dipstickl, you may only be
able to neaslre yoli volume ro lvirhin a

couple cups (-500 mlr. rhis wo!d
amoDntio a lcdrta les percenrage poinrs

ol possible variation. The less J.cu.ately
you measurethes€variables the 1c5s use-

i!l yourlBU calculations will be

Utilization Curves
Yo! mieht uondcr wherc the nuhbers for
hop utilization in Table 2 come from The
table wegive is a hop uriliTarion rablccre-
ated by homebrewerClen Tinsclh llsing
.ome ekisting dara, he @me up \!irh an

.quation relaring boil time to urilizalion.
He also came upwirh an equation relarine
wort speciiic gravity to utilizarior The
nunbeF in rhe rable aG clculatcd val-
les based on these equations.

Other duthoG have presenred orher
equations, tables or craphs purport nc to
dcscribe hop utilization and honrcb.ew-
eB ohen ask whjch hop utilization .uNes
are best. ln reality, no hop !tiliuation
curve is inherently betterthan rnolhcr O.
youi syslem. onc curue fray rere.t the
hop utilizatjo. you are a.tualy .chiovine
belt.r than the othe6. Howcvc( on a

lrlends system, anotbercutuc might yield

Most homebteweB use rccipc form!-
ladon software tocalculate lBUs and most
software packagcs allow yo! to se e.t dif-
lerent hop rtilizaiion .urues Thcsc rre
siven by the n.me of $e author and rhe

most .ommonly uscd curues are rhose
ploposed by Tinseth, Raeer Caretu and

Moshe. Most homebrewc6 try crlculatins
their lBUs using all the alailablc oprions,
ihen pick ihe cutoe ftcy teel besi rei ects

the bittemess ol beers b€*ed in thcir

Togetan accur.r. cstimare of rhe real
hop utilizrtion achieved on your sysrcm,
you sould need ro b,e$ several barches
ol beei Cet the ltsU fumbcB from a lab
ana/ysis and back cal.ulate your hop uLi

lization lrom these numbers In practtcc,

lew homebrewers do rhis. I Nould nor be
too hard hosevei ro brew several blrch-
es cofrpare rhem in a rdste test to com-
mcrclal beeE of k.own bnrcrness and do
rhe same rhing Ol couFe rhe resuhin€
estimate ol your hoD uriliarion Nould
depcnd on ho*, a..urately you could
ascess lBUs in your bcer- and scienri<rs
ertihite thar mosr beerdrifkeB car oily
disc.irinate lBUs ro thc nearesr t taus.

What Does lt Mean?
Onc importantlact to kccp in mind ls that
the IBU number you calculate is an ecti.
mate nor . meas!.emenr, oi the bitter
.css in yourbeer Morr hod.brewersonly
guess at the real urili.arion values they
a.hiele on their system by pi.kine J hop
utilizarion cuwe rhar seems righ(
Howevei even if yo! carelully re:sufed
your acnral acbie!ed utiLization rhere still
Nould be sone netural variation lrom
batch to bar.h tlhe ldme rhing occu6
when yo! calcul.te lhc average exrra.i
efficiency on your ststem on any €lvcn
b:tch you might nor hir you. esrimared
origina eravity right on the nosc Unlike
sith OC, ho\ever. there is no simple Niy
to mcdsure rBUs in homeb.eN. ahhough
you can send your bcer out io a proles-

sional iab Ioranalysis.)
Since thc ca cllaied lBtl number i5

only an estimate, you nced ro tasle your

beer, assess its bitterncss, and make any
needcd chanecs the nexr rime you b,es
Thc lBtJ calc! atoB fornd in homebrcw
softrvare rregreat tools bulyou alsoneed
to use emplor rour raste buds vhen

Othsr Factors
All hop utilization cuNes take boll timc
into accou.t and mosr nlso factor in sod
rhickneqs Howcvei lhcrc are many oiher
tactoN that can inlhrence hop uriliTation

lhc torm oI hot you usc wholc
plug or pellet -. allc.rs your utiljdtlon
C€nerally hohebreNc6 assume thar hop
pellels Cet l0o" better utilization rhin
wholc hops rPles are rhought to gct

about 2S better u(ilizatlon rhan whole



hops.)Addine your hops as fiBt wort hops

also changes the eqlation SinceliBtwon
hops sreep in hot won bcfote being

boiled, breweE usually lactor in a.:ddi-

Another facror that innuences bitte.
ness is the agins of the hops. lhe alpha_

acid p.rcentaee of the hops may have

dec.eased since the measurement was

made. Thc amount of decrease would

depe.d on what temperature the hops

vere stored at, whether they sere
erposed lo oxyeen and lhcir form lHop
pellets storc betterNhen exposed to oxy-
gen than whole hops I

Unlortunately, the homebrewer usual-

ly has no way ol detemining lhc storace

history of hls hops. To take eging into

account, you need to muhiply thenalpha-
acid percent by a factor ol lhe percentage

of the alpha-acids rhat were lost - and,

under most circudstances, this can only

be cucssed at. You can help youBelf out
inmensely in this r€spect by finding a

sour.e thai packages your hops ln oxygen-

bader b.gr and keeps them frozen.

En.losine your hops in a bag ve6us
sim ply rhbwine them in your bre$?ot can

also have an effect Bagging hops is
thoueht to reduce youretlicicncy by aboul
101, akhough estimates varywildly

Bitterness is decreased durin€ fer
mcntation, and your pitchine rate affects

rhis - more yeasr leads to morc loss ol
bitterness. althoush this loss is assumed

to bc constant by the cquations. (ltis also

likely that differenr sfiains of b.ewe6
yeast absorb different amounts oi bltter

At this point, a cynl€l homebrcwer

mighr say that IBU calc|llations ae based

on tvo variables that dont alwa,s get

mcasured very accurately, one that is next

to made up 3nd then this number 
'spedaps modified by a lost list oI facto6

you can only suess at. However, desplte

ihese limkations, lBlJ calcllations Gn
give you a good idea of th€ level of bit'
terness in your beer lI you use these cl
culations in conjrnctlon with yolr own

brewing and tastin€ expedence, you @n

learn 10 conftolyoor levelofbitteme$ to

a rcasonable degree. This is especially

rrue ii you bEw a bee., laste it critically

and rebrewthe same beer {lron thesame

in€redients) a shon time thereafter

Don't Forget The Oils
In homebrewing, an extensiveamount has

been written about estimating lBUs.

However, hops provide morc than iust bit-
Gmess to the b€er Theyalsoprcvide fla-

voE and aromas, whlch mostly come kom

the olls of the hop. When adiusring th€

amount oI hops to account for the alPha

acid rating, keep in hind that you are

changing the amolnt of oils you are

addi.g to your wort as well- To prcserve

the intended llavorand arcma ofa reclpe,

sm€ll your late addition hops before the

boil starrs. If you need to adiust the

.mount of late hops, do this fi.st. Then,

p.dom your IBU @lculations again,

adiusting the amounl of bittering hoPs

rcquned to hityour laryet IBU value. ?

ahtis calbA, edilot ol Bvo, onlt liles nrn-
b.6 when th.q k ar en thiry.

Table 2
Bo‖   Original Gravity(speCifiC Oravity)

Time  1 040 1 050 1 060 1 070 1 080 1 090 1100 1110 1120

(min)

0    0000 0000 0000 0000 0000 0000 0000 0000 0000

ｏ
ｒ
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卜

〓
ｏ
口

．ｏ
，

Ｃ
Ｏ
事
Ｏ
Ｎ
Ｅ
〕
Ｄ

Ｑ
Ｏ
〓

、
〓
い
●
■
９

Ｏ̈
Ｅ
一０
■
６
）
Ｏ
Ｃ
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6    0059 0054 0049 0045 0041 0038 0035 0032 0029

12    0106 0097 0088 0081 0074 0068 0062 0056 0052
18    0142 0130 0119 0109 0099 0091 0083 0076 0069

24    0171 0157 0143 0131 0120 0109 0100 0091 0083

30    0194 0177 0162 0148 0135 0124 0113 0103 0094
36    0212 0194 0177 0162 0148 0135 0124 0113 0103
42    0226 0206 0189 0172 0158 0144 0132 0120 0110

48    0237 0216 0198 0181 0165 0151 0138 0126 0115

54    0246 0224 0205 0188 0171 0157 0143 0131 0120

60    0252 0231 0211 0193 0176 0161 0147 0135 0123
70    0261 0238 0218 0199 0182 0166 0152 0139 0127

80    0266 0243 0222 0203 0186 0170 0155 0142 0130
90    0270 0247 0226 0206 0188 0172 0157 0144 0132

120    0275 0252 0230 0210 0192 0176 0161 0147 0134
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recttpes :i tlairr ol irirle Ala. a:i{i:r€,
{$5+ jr [:].{rt/.Jina

(5 gallon6/19 L, all-grain)
oG = 1.052-1.054 FG = 1.013
rBU = 36 SB[,4 - 11 ABV = 5 170

Ingredients
8.0 rbs. (3.6 kq)pale ae mah
1.75lbs. (0.79 kg) Gambdnus ESA [,1a I
0.5 lbs. (0.23 kg) crystal malt (40 L)

0.75lbs. (0.34 kg) Munch malt
9.5 MU Cascad€ hops (90 mlns)

(1.9 oz./54 g ol5% a pha acids)
0.5 oz. {14 g) Fuggles hops (0 m ns)

0.5 oz. (14 g) Ftsl Gold hops (0 m.s)
1.0 oz. (28 g)Glacier whole lrops

0.66 oz. (19 g)Willamelte who e hops

0.5 oz. (14 g)Csntennial whole hops

1.0 oz. (28 d Glacier hops (dry hop)
1.0 oz. (28 s) Willamette hops (dry hop)
0.25 oz. (7 s) Cent6nn al hops (dry hop)
alo yeast (1.5 qt/-1.5 L yeast starrer)
1.0 cup com sugar (ior priming)

Step by Step
rv,lash al 150-152 "F (66 €7 'C) Bo 90
minlles. After cool downj plch your
favorie ale y6a6t, but not one which
produces diacetyl. At end or lermenta-
tion, chilllo as close to 32 'F (0 'C) as
you can ior l-2 weeks.

Extract option:
Omit pale al6 malt. Feduce ESB mat io
1.75lbs. (0.79 kg). Add 1.5lbs. (0.68 ks)
light dried mall extract at beg nning ol
boi and 3lb. 10 oz. (1.8 kg) lghl hquid
mail extract as a late addition

Si?J.r"i1 Novaraifl

!SiirIra Nev.rcilt
hlf !:\!i'r!l f]rJrrrfiali ! i

(5 gallona/l9 L, all-grain)
oG = T.065 FG = 1.019
IBU = 60 SFM = 40 ABV= 5.8%
Ingredienta

9.0lbs. i4.1 kg)American pale mat
3.0lbs. i1.4 kg)Munich malt (10 L)

1.0 lb. (0.45 kg) Aherica. biack
patenr malt (500 "L)

0.67lbs. (0.30 kg)Amef can crystaL

14 AAU l,4agnLrrn hops (60 nr ns)
(1.0 oz./28 s ol 14% a pha acids)

5 8 AAU Cascade hops (r0 mins)
(1.0 oz./28 g of 5.75% atpha ac ds)

2.0 oz. (57 o) willamette hops {0 min)

Wyeasi 1056 (Ameican 416). Whrte
Labs WLP001 (California Ae) or
Salale US 05 yeast

1 cup corn sugar (1or prming)

Step by Step
Mash 154'F (68'C) ior 60 minltes in
16 qts (15 L) of mash iqror Bo wort
for60 m nutes Ferment for T days at68
'F (20 'C). Rack to seco.dary and con-
ditrof tor 14 days al 68 "F (20 ,C).

Si{,-rri1 r'.j,.:'.r.:!:.i, r

a$!.r.ra Nr);;r+i!
l]r.rt^.,n!a |)oa*p.:!', J:,
(s gallona/|g L, partist mash)
oG=1065 FG = i.019
IBU = 60 SFM = 40 ABV = 5.8%

In9red16nts
0.33 lbs. (0.15 kq) Amerlcan pale malt
3.0lbs. (1.4 kg) Munich mall (10 "L)
1.0lb. (0..45 kg) American black

palenl malt (500'L)
0.67 bs. (0.30 ks) American crysla

malt (60'L)
2.0 bs. (0 91 kg) B.iess Light dfed

4.0lbs. (1.8 kg) Briess Light liquid
mal extnct (late adclll on)

14 AAU Magnum hops {60 mins)

{1 0 oz./28 g or 14% alpha acds)
5I AAU Cascade hops (10 mins)

(r.0 oz./28 g of5.75% alpha acids)
2.0 oz. {57 g) Willamette hops (0 m n)

Wyeast 1056 (Ameican A €), white
Labs WLP001 (california Ale) or
Saiale IJS-05 yeast

r cup cofn sugar (lor pimrng)

Step by 9tep
Mash ai154 'F (68'C) lor 60 m nutes in
7 5 qts (7.1 L)of mash liquor Combine
partia nrash wort wth dred mai
extract and enough wate. lo make al
least 3.5 gallons (13 L). Bo wortfor60
minutes. Add liquid mail €xlract with 15

minutes lell in boil. Fermeni al68'F (20

'C). Back to secondary and condtion
ber for 14 days al 68 'F (20 "O. t

marr (60.1)

Yetr I'r-.p9!-ial Slrrt.i alar)i
tGre;rl oivjd{)
Aftrwing Conrp.rrl!l
(5 gsllons/19 L, all.grsin)
oG = 1.090 FG = 1.018

IBU = 75 SRM = 98 AaV = 9.3%

Ingrodtents
15.25lbs (6.9 kg)Ameican 2 row malt
1.0 lb (0.4s kg) crystal matr (120 "L)
12 oz. (0.34 kg) choco ate mall
12 oz. (0.34 kg) b ack patent ma t
10 oz. (0.28 k9) roasled barley
8.0 02. (0.23 kd rlaked wheat
8.0 oz. (0.23 ksi llaked rye
14.3 AAU Chinook hops (60 min)

(1.1 oz./3r g or 13% alpha acids)
7.2 MU Chinook hops (30 min)

(0.55 oz./16 g of 13% 6lpha acids)
5.3 AAU Centennial hops (15 min)

(0.50 oz./14 g of 10.5% alpha acids)
0.5 oz. (1a s) Centennial hops (5 min)
Wyeast 1056 (Am€ can Al€) or White

Labs WLP001 (California Ae)yeast
(3 qt./-3 L yeast sterter)

0.75 cups com sug (or piming)

Step by Step
[4ash at 150 "F (66 "C). Bo]lror60 min-
uies, adding hops as indicared above.
Femenl st 70 'F (21 .C).

Parual mash opdon:
B€duce the mount of 2 fow pale mat
to2.0lbs. (0.91 kg). Add 9.0lbs. (4.1 kg)

of l,4un-tons Lght liquid mat exuact to
the rccipe. Heat 2.3 qallons (8.7 L) ol
water to 161 'Ff2 qC). 

Submergegrain
bag(s) and panial mash at 150 'F (66

'C)for 30'45 minures. (Note:1his isjust
ovef 6 lbs. (- 3 kg) of grains, yo! may
need more than one grain bag.)
Remove ghins, nns€ grain bag(s) slow'
ly with 1.0 gallon (3.8 L) or warer at 170
"F (77'Ct Md wat6r to brewpot to
make 4.0 gallons (15 L) oi wort; dn ln
rough y lwo-thrds of the malt exlract.
Bring to a boil. Bol ior 60 mnot€s
adding hops at lhe limes indicated ln
the ingredienl list, Add emaining malt

exlract w th 15 minuies lelt in boil. cool
worl, transter to fermenter, top up to 5

sa ons (19 L), aeraie and piich yeasl.

Fefmenr al70 !F (2r 'C).

t----r--- r----rl|
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ThroughoLf Erew Your Own's Hop Lover's Gr]ide, we've g ven you plenty

ol heany. hoppy homebrew recipes. (See the recipe index on
page 2 for a complete rundown.) But, we wanted to lhrow in

lust a few more of our favorites - includtng some dark

beers, because pale ales and lPAs aren't the on y

brews that a hoDhead would be interested in

For the best results, read the recipe

carefr,lly before orew.ng and toltow tne

nstruct ons. (Don't for example, sk p

the hot whidpool step in the New

World Poder clone.) Select fresh aro

matic hops ard - f you re an exlract

brewer - bo I an adequate anrouni

ot won ro a low you to ext'acl the lu'l

arnount of bitterness from the hops

{N4ost of the extract recipes give this

info; if not, see the chapter regarding

extract brewlng tor more information.)

Arguab y, the most important aspect of

making good homebrew is runninq a

good fennentation. Always pitch an

adequate amount of yeast. (Most of our

recipes suggest a proper yeast starter

size.) In add tlon, keep your fermentation

temperature steady and in the recommend-

ed range'or rhe yeast stra,n. These steps.

along with adequate coo wod aeration, wrl

contribute to a well run fermentation and

that, in turn, leads to great homebrew Happy

{and hoppy) brewingl

“

　

・



kropp)/ <
RECIPES

I chem slrr, a vLgorcls boil and a controlled t€rmenlalion

I vou brew these beers, keep in mind lhe advice iolnd in lhis

I speoal issue as woll as sou.d brewing practi'es water

l《

==》
LTttly魁凝:u胤Iま評憮

10 88 oz 25 g of9%

alpha acidl

l Hop Loverヽ Gude WdI Weve gotiUStafew moЮ When  39′ムU Cenbnn a hops
● m nSl

(0 74 oz 21 9 ol'2%
alpha acld)I cnemsuy. d

I mean as much to rhe linal beer as the selection ol malt and 1 lsp kish moss (15 mrns)

I hops sled herc. Also, rememberthat the amount orhoPs in White Labs WLPOO1 (Califo'nia Ale)o' !
I the rcclpes and esiimated lBUs are sran ng points Wveast 1os6 (Amsican Ale) v6ast I
I Following BvO's srandard recrpe as"rtp,io,i", nes" (3 qt/_3 L veast starter) |

I recip€s should getyou inlhsright ballPark ol hoPpiness' But 0 75 cup oi corn sugar (lor piming) !
I the subne details ol your ingr6dienls, svstem and Proce- I

I dures make a difiercnce. For the absolute oesi brews. b€w SteP by Step I

I ihe fecipe as wr rien trsi, rhen tasre it criicairy. smerl the Plac; crlshed malts rn anvlon sreepng bag snd st€6P n 5 0 I

t hop arcma. Taste tho hop bittemess and navo;Assess the qts (4 7 L) or wald at 150 'F (66 'C) ror 30 minui€s Rinse I

I balance between the hops and lhe malt. wnte lhese findings grains wiih 2 5 qts (-2'3 L) oi waler at 1 70 'F O7 'C) Add I
I down in your brew.g noteboox th€n rnaK€ the tweaks water lo make 4 gallons (15 L)' siir in d €d ma I exvacl and I

In4d€dtoth6l€ciPeandProcodurestorakerh€quiri<sofbringtoaboi|Addthec|Uster(bitlenq)hopsandboi|'orl
I your hops, brewing equipment and procedures into account 60 minutes Add lhe liqlid mall extGct and lrish moss wlth I
landbrcwthebeeragarnHapprn€sslsanopPvoeer,b€wod15minut€sleniniheboilAddlhoarcmahops(Norlhehl
I to p€dection. arewer and Cent6nnial) lor the last two minutes of the boil l
r When you are done boiling' cool wort bv sLrbme€ing I

i recipes ffi:::;itrig'"lH:'#*l'm*:*::*arJ !
i - - - -r- to 5 sallons (19 L) with cool water' Aerate wort and pitch I

t v6ast Femental68'F (2o'c)ror lolo 14 daYs Bottlevour I

I beer' agoiortwolo three weeks and eniovlc/es thal s ghl l
i tlic i-i;;:,putr,t rnlpet!.rl Storrt clone this beer s so wel-balanced that North coast releases it io I

I iNo'_th (;.;rst Ejl ewrng the pLrblic in less than a month-) I

i c.,, "p,,, ' 
u. e::rirr(:'rri;ri

i (s gatlonvre q extract with grains) All_graln version: I

I OG=1.091 FG=1.022 Beplace the malt extract with 16lbs (7 3 ks) oJ pale malt l
i reu=zs snlt=ol nav=a.ex t\'lash vour glalns at 152 "F (67 "c) or 45 m nules use 24 |
I qts (23 L) of mash water' Collect about 10 qallons (38 L) ad I

t Ingredients bo lto reduce vollme lo 5 O sallons (19 L)' Fement at 68 "F I

i s.rs ,0". (, t ln) ei""" Lighi died ma I exnacl (20 'C)for 10 to 14 davs l
i o e ru". ti.o *oicooo"o Llshl liquid mal enract I
I (ateaddnon) fJ'v'/ Worid P(}rlet clon+: I
i loLb ro 45 kot Huoh Bard ca6stan maLt (35'L) iAvijrY E}'elvrn:J to t;r)lo':iilo) I
i o s ro. to.zr r.s) lluon aand Brown mall (60 ^L) (5 gallons/lg L, all-grain) I
i 0.5 rb. (0.23 kg)chocolale malt oG = 1 067 FG = 1 0i7 I

i 1.0 b. (0.4s k;) crystalmalt (120'U IBU-44 SFM=63 ABV=65% I
r 0.25 ,o {0'r ho, roasr6d blac^ barley I
:2r.5AAuclLrs;rhoos(6omins) Ingredlents I
i r3.1 ozls7 q or 7% alpha acd) glbs 7 5 oz (4 3 ks) 2row pale malt I
i a.o AAu ronr'e'n e,ewet hops (2 mrns) 2'3s lbs (1 06 kq) Munich ma t (10 'L) |
Lrr------ _-__rl

I mean as much to rhe linal beer as the selection ol malt and 1 lsp kish moss (15 mrns)

: hops lsted here A so,rememberthatthe amount of hops h  Whle Labs WLPOOI(CaFor市
aAに)o7

I the rcclpes and esiimated lBUs are slarl ng pornts'

BYO COM HOP LCIVER'S aUiDE
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°C)lor 45 m nutes   125 bs(o57k91 MuntOns Lght dl“

every 1 0 iη inuto:if     lη al extract

e drops below 156   5 25 1bs 12 3 k。 )MuntOns L,Oht‖ qUid

161°F(72・ Cl ln a   mar extract(ate add“ Onl
4 4 qls(4,Ll of ■ob(o45 kO)P sner nat
°F 77 ・C)R nSe   15 2 o2(043k91 breWe`corn syrt p
am ttt lwOrtlto a 109o2 031 k9)amber man
tes,add nO hOps at   ,o8oz lo 3,k9)crysta,mat(60・

tl

l lqu o mat extrac1  6 5 oz(018k91 cor30 man

nthe b01 At end of  2 2 o2 10 06 k91rcaSled baney

l Ыi for 15 mmutes  6 oz 10 17 kl)brOWn sugar

' wort translα
 to   ll s AAU warlor hOps(60 minsl

,50 9a ons(19 Ll    lo 72 oz/20 9 of16%alpha acdsl

h yeast and f・ rment 6 AAU GodnOぃ。ps(lo m ns)

(12o7734 g of 5%alpha acidsl
6 AAU Librけ hOFS10 m nS)

Ale clone     (199。 zん8 g Of4 5%alpha ac o9
d           025o27 o Oold nos hopsldly hopl
∋ware)      。25o2● 91し ,bel,hOps ld,hOpl
a‖‐grain)      whte Labs WLPOo5(B"t sh A10 yeaSt

016                 o75 cups corn suoarlfOr p● mingl
ABV‐ 69%

Step by step
in your brewpOt,add iust enOugh water

iener mat           tO the bro、 vn sugar t。 lis,olve it He“
led maize            sugar sOlut on tO a bol and caramelze

ber mat      sugar lwrthout scorchinOり Then add
sta man 160° L1    4 3 qts 14● りof r・ ater to your brewpot
Ю mat         and heat t。  163 °F(70 。C)P aCe
balle/              cmshed grains in a steepino bag and

suOar          steep O瞼 ns at around 152・ F167・ C)for
B160 m n9       45 m nutes Dulng the steep.heat o 2

,%a pha acidsl    qts 13 1 Ll of lnSe waterto 170° F77
(10 m nO          ・C)n a separate pot AFter steep,Hnse
,alpha acids1      9ra ns and 8dd water to make at east

'minS1          25。
81onS 19 5 o or・ gratn tea・ (wOrtl

5%alpha acidsl    and blng to a bol Add d‖

“

 mat
:OS hOps(dry hOpl  eXtract and corn synjp and b01the wort

′hOps(dry hO口     for 60 m nttes,add nO hOps at umes
B●ush Alel yeぉ t   ndlcated n rec pe Add the lquld mat

lfOr Pnmぃ。    eXtract■ th 15 minutes left h bO“ C∞ |

″ヽOrt and transfertO fermenter TOp up tO

5 0 ga ons(19 Ll wth waterand agaお

ltttt priorto wnO“    P tch   yeast   and   fement   at
C)n375 galons  70°F121・C)
l minutes Fement

Anchor steam clone

(Anchor Brewing
Ale clone   Co,california)
:           (5 gallon3/19L,an‐ grain)
Ware)       OG・  l o5, FO_l olo

lBU‐ 33 SRM‐ 12 ABV‐ 4996
,rains)

1瀞熊 騎 臨粽習 IH∬
=認‰‐
“
%添
俯 鷲蠍tI祠

L_¨ __“ ____― ― 口 __― ‐ ‐ ― ― ‐ ― ― __― ____中 ― ___‐ ― ― ― _― ― ― _,
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o8oz′22 9 of9%a pha ac dsl
3 3 AAU Norlhern Brewer hops

(15 minsl

10 4 oz′ 10 0 of9●/6 a pha ac d9

0 5 oz(14 91 Northern 3佗、″er hops

10 minSl

, tsp lr sh moss

Wyeast 21,2 1Cd lorna■ geO or

Whte Labs WLP310(San

Franclsco Lgeっ yeaSt

●qt 2 L yeast stenoo

%cup corn sugar

lfor plm nO)

Step by step
Heat 3 00 0a ons(12 6 Ll ol watg tO

165° F(74・ Cl,slr n crushed grains and

mash at 154° F160°C)MaSh fOr 60

minutes then stirin bo,led watertO r8'se

gra n b“ temperature to 168° F(76・9
Hold(or 5 minttes R∝ rcu ate until

woⅢ に C ear labout 20 mmut∞、then

be9in running wort o“ to kettle SparOe

with 1 70° F77° C)Water B。
'wOrt ior

90 minutes adding hOps at t mes ind

cated n recipe Add lSh mOSS Wth 15

m nutesleftin bol C∞ I WOrt and trans―

僣r to lermentei Aerate、 von and ptch

yeast Fement at 64° F(10°C)Rack tO

seconday when fementaton is com―

plete BOttle whenい er laIS Cleai

AnChOr Steam clone
(Anchor Brewing
cO,Ca‖ fornia)

(598':On3/19L,
馘 ract Wlth orain3)

oO‐ 1051 FG‐ 1013

1BU‐ 33 SRM‐ 13 A3V‐ 40%

ingred:ents
1 875 bs 10 85 k91 Northwestern

Co d dled matt extract

3 75 bs(1 7 kO)Northw∞ tern Go d

lquid mat extract late addliOn)

l olb(045 ko 2‐ row pae mat

101b10 45 kol ciνSa mat(60° Ll

7 AAU Northern Br・ wer hops● O m n0

10 8 oz/22 0 of9%alpha acidSl

3 0 AAU Northern Brewer hops

(15 m nsl

104o2/1090f9%a pha ac ds)

0 5 oZ(140)Notthern Brewer hopS

10 n nSl

i tspヒ sh moss(15 m nsl

wyeast 2112(Ca forn■ Lag80 0'

Whte Labs WLP310 1San

Francisco Lagen yeast

12q172 L yeast starterl

スcup corn sugar

lfOr plm nO)

Step by Step
in a larOe soup pot heat 0 0 qtlartS(28

Ll oI Water to 165° F(74°CI AI●

crushed 9rains to grain baO Submerge

bag and let Ora ns steep around 154° F

(68・0)fOr 45 mnutes Wh e Orans
steep be9in heating 2 25 9alons(8 5 Ll

Of water n yOur brewpot Vvhen steep s

O、ei remove l qt of waterfrom brew―

pot and add to the・ Orain tea・ ln step―

ing pot  Place a colander oVO子  ッOur

bi機pOt and p ace yOur stoopinO bag in

t pour gran tea ltvth Water added)

through the Orain bag He“ Iqu d in

brewpot to a bol,then strin Oled ma"

eれract add irSt ChaOe of hops and

begin th8 60 minutes bol Vヽth 15 min‐

lltes left in boil add hOpS and l■ 3h

moss Then turn off heat and strin iq‐

uid mat extract Stir wol to di“ olVe

cnract,then resume heat n。 (K98p the

bol cbck nln“ ng w“じyOu strl At the

end Orthe b。 1,add la,charge or hops,

then cocl wort and tranSerto fermentei

Add waterto make 5 galons(19 Ll,aer‐

ate won and 01ch yeast Ferment at 64

・ F(18°CI RaCk tO Secondary when fer

mentaton O cOmp eto Botuo when b80r

fd:s cleai

Young`s SpeoiaI London
Ale ciOne
(Young&Co S BreWery
pJ c,England)

(5o● ::On3/19L,a::‐ 9rain)
OG‐ 1064 FG■ 1015
1BU‐ 30 SRM‐ 14 ABV=64%

ingredlentB
12 1bs 3 oz 15 5 k91 MalS Otter man

15 oz(0 43 kOl c"Sta ma■ (60・ Ll

7 0 AAU Fu001eS hOps160 minsl

(1 4ozた0 9 of5%a pha acdSl

2 5 AAU Goldings hops(15 minsl

o5o2/14 0 of5%dpha aCu9
05o2(149)Oold■ 9S hOps lo minl
026oz 719)0。

'd ngs wい

ole hops

(dry hOpl

0 25 oz 17 1 91 Target wい ole hops

ury hopl

i tsp Msh moss(15m● 0
11vveast 1 31 3(LondOn Alo ll)yeast

01К 』
‖ il:Liraststatterl      l
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+ kroppy
CHARTS_

hoosnq Lhc right hop varier! loryour bee. is ar tcd5r parrly sub.
rectrvc You may, for cxdmplc, be tooking tor an aegresrile

Amercln 'C-hop cha.acief or a hiid nobtc hop profile and ret' mosrt! on your past
crpericnces to pi.k rhc ri€ht hdn tor yo!r beei Ho$ever, you nay also hrvc sohe
obiecile measu.cs in mind. too. su.h.rs atphr..jd per.enra€-...ohuhutoac per
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ers Nebsite An inrerhct scdrch Ioranr ot rh.se nanes wiit take yo! ro rhe rr\! daLd
ancl.ven more iniormation abo!r rhesc hops

Thc n6t (!vo ch!(s iiqr hop varierie. soned by rher ncdian dtpha and b.ld a.t.l
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listitas4 7oi lhe acrual alpha acid rarin3olafyhopsyoupur.hnreshould berepon-
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Alpha Acid (continued)
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5.5

5

5.5

6.7
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0.8

08
o4
0.9

0-5

0.4

0.4

o.T

0.6

0,5

0,6

0.6

0.5

4.7

1

0.6

0,8

o.4

1.5

0.8

0,8

0.8

1.2

1.5

l

1.2

1.5

1.2

I

1.8

1.3

1.5

l
0.9

21

1

1.5

1.2

Beta
AA% {dl AAyo (high) E b {bw) 86ta (high) Co (tow) Co (hishl o 0ow} oit {hignl

Saphif

I
12.5

5.5
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Beta (continued)
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Cohumulone (conffnued)
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Cohumulone (contlnued)
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CHECK OUT MORE GREAT
PUBLiCAT10NSバ■

The Homebrewer's Answer Book $14.95
Direct from ihe pages of BYO, this compreh€nsive coll€oiion of
questions and answers from our popular "Mr. Wizard" column
offers advice for all levels of homebrewers. This 425-page guid€

is the p€rfect resource for any hobby brewer Fully indexed and

organized by th€mes, find the answers to youl
questions and fixes to your probl6ms iast

Now you can replicate your favodte commercial beers al home

featuring the b€st clone recipes collected lrom the lirsl 10
years of BYO issues. This sp€cial i6sue includes 150 recipes

ior both extract and all-grain brewers plus an introduction on

how to clone beers.

Brew Your own Beginnerb Guide $7.0o
A guide to th€ €quipment, Ingredients and techniques to make

wodd-dass beer at home. Instructions for extract, partlal-mash and

alfgrain brewing. Gleat gift rdea lor your lrrends you want to Join
you in the hobby. Also includes an introduction to winemaking.

A soecial re Dint from the sold oul Nov€mb€r 2007 issue of Brew

Your own. BLllld your own single-tier, all-stainless brewery! In lhis
piece we lay out eveMhing you to construct your own Brutus Ten

brewing system. a 1o-gallon (38-L) semiautomated, completely
awesome work ol brewing art. Includes a detailed materials list

with pricing, st€p-by-step diagrams, photos of the construction in

progr€ss and dlagrams on how to use the system

PLUS::翼1窯ど1鼎劉]tr‖じ∬
enng

And don't forget to order BYO Binders

150 Classic Clone Reclpes

Build Brutus Ten

S7.00

S300Bu‖d

for your issues!
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At Sierra Neyada we take hops seriously, so our Extra IpA
had to have the bokiest hop flayors and aromas possible.
Aft€r )'ears of experimentation, we developed something we
call the IIop Torpedo; a reyolution in rlry hopping and an
invention designed to harness ell of the inviting complexity

that whole-cone hops have to offer.

EヽIa9■
PRIWi卜
060

⑪

iSIERRI


