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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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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

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

1

1

1

:

:

:

:

:

]

[| r".* tou. o*" HoP LovER's ourDE



― ―
… … … … …

‥ ‐ ¨ ― 中 ‥ ― ― ―
… …

‥ ‥ ― ‥ ― ― ― ‐ ‥
… …

― ‥
…
―
…
中 ‥ ―

…
‐ ‐ ‥ ― ― ‥ ●I

(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  
■



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


