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TheleÎm _a dapbo ohao clafo blevelm ]aue haim­ a_d S_ ^a_x camem­ ohe haim S_ oheSl blevS_g
fal^p]aoSa_m de}_e ohe mox]e a_d bla_d²Ð Haveuel­ ohSm le]aoSa_mhSi ca_ be de}_ed am a ]aue
affaSl vSoh ca^i]ScaoSa_m²Ð Thele ale celoaS_]x cha]]e_gem ohao blevelm haue blapgho a_oa
ohe^me]uem dplS_g ohe clafo blevS_g leua]poSa_ vSoh ohe adue_o af A^elSca_Ämox]e IPAm²Ð I_dSa
Pa]e A]em­ am cplle_o]x de}_ed­ Sm a blaad caoegalx­ bpo ohe auelÄlSdS_g chalacoelSmoSc Sm ohe
^pch ]algel a^ap_o af haim S_c]pded S_ ohe fal^p]aoSa_ fal baoh bSooel_emm a_d hai ala^a­
ca^ialed oa ^amo aohel beel mox]em²

Haim haue a]vaxm bee_ a bSo af dS]e^^a fal blevelm S_ ohe mS^i]e faco ohao haim da _ao ]S\e
beel²Ð The ilS^alx ca^ia_e_om af haim ohao ilauSde ohe ua]pe oa ohe blev­ _a^e]x ohe hai
acSdm a_d ohe emme_oSa] aS]m­ la_ge fla^ beS_g ^adelaoe]x oa hSgh]x hxdlaihabSc²Ð ThSm Sm
ewacelbaoed S_ ohao ohe bSooelS_g ca^iap_dm Ã ohe hp^p]a_em a_d Smahp^p]a_em Ã ale a]ma
auelme oa acSdSc ca_dSoSa_m­ a_d gSue_ ohao valo a_d beel ale baoh akpeapm a_d acSdSc­ hai
bSooelS_g a_d ~aual ca^iap_dm vap]d ^pch laohel be ma^evhele aohel oha_ S_ ohSm ]SkpSd
^edSp^²Ð ThSm Sm vhx­ ao bemo vSoh oladSoSa_a] haiiS_g ^eohadm­ So Sm oxiSca] ohao a_]x a
^awS^p^ af abapo �� ielce_o ef}cSe_cx S_ ohe poS]S{aoSa_ af ohe bSooelS_g acSdm Sm lea]S{ed
fla^ hai damS_g oa ohe }_a] beel²Ð The uamo ^aZalSox af ohe bSooel ca^ia_e_om e_d pi
p_dSmma]ued a_d afoe_ bap_d oa ma]Sd mplfacem mpch am uemme] va]]m­ iSiem­ mpmie_ded valo
ma]Sdm­ xeamo­ a_d }]oel ^edSa²Ð The emme_oSa] aS]m ale a]ma le]aoSue S_ma]pb]e­ a_d vSoh oheSl
ua]aoS]Sox­ a gaad ialoSa_ af ohame ale ]amo ohapgh ohe blev \eoo]e uaial dplS_g baS]S_g­ al
molSiied aff dplS_g fel^e_oaoSa_ dpe oa ohe CO  ohao Sm _aopla]]x ge_elaoed S_ ohSm ilacemm­ al
mcaue_ged S_ ohe ]S_el af ma^e baoo]e clav_m²

I_ ]agel beelm­ a_d mS^S]al]x ]Sgho]xÄhaiied beel mox]em iaip]al fal ^pch af ohe ��oh ce_oplx­
hai S_ef}cSe_cx vam a camo]x a__axa_ce ohao cap]d be ^SoSgaoed ma^evhao ovea\S_g ohe
blevS_g ilacemm oa S^ilaue aioS^S{aoSa_²Ð Bpo clafo blevS_g blapgho haiiS_g S_oa a_aohel
dS^e_mSa_­ gaS_g S_oa hxielÄ^ade²Ð Ta achSeue ohe labpmo hai ~aual ohao Sm _eeded fal IPA
beel mox]em­ am ve]] am dlSuS_g ohe IBU bSooel_emm oa demSled ]eue]m af �� oa ���­ haiiS_g laoem ale
_eeded ohao ale oe_ oS^em­ a_d afoe_ ^pch ^ale­ oha_ vhao Sm damed S_oa a oxiSca] ]agel beel²Ð
Thele Sm a]ma ohe addSoSa_a] clpe] amieco af hai bSooelS_g ohao cleaoem eue_ gleaoel S_ef}cSe_cx
Â ohe hSghel ohe hai bSooelÄacSd ca_ce_olaoSa_ S_ valo­ a dSmilaialoSa_aoe]x gleaoel a^ap_o
af haim ale _eeded oa dlSue ohe bSooel_emm ]eue] _eeded oa leach ohe IBU miecS}caoSa_²Ð

Aialo fla^ bSooel_emm­ oa achSeue ohe hai ~aual fal a_ IPA­ _a ]a_gel Sm So mpf}cSe_o oa add haim
S_ ohe \eoo]e al S_ ohe vhSl]iaa]²Ð Nav dlxÄhaiiS_g Àca]dÄmSde damS_gÁ Sm _eeded oa ^awS^S{e
~aual ca_olSbpoSa_²Ð A_d IÎ]] ^e_oSa_ ohSm _av oa dSmcpmm a bSo fplohel a_­ bpo vhe_ addS_g
mpch a uamo a^ap_o af haim am clafo blevelm da S_ IPAm a_d ^a_x aohel mox]em­ ohe uegeoaoSue
^aooel ewiamed S_ ohe valo a_d beel ham ~aual a_d ^apohfee] S_~pe_cem ohao ga bexa_d ohe
oladSoSa_a] hai acSdm a_d emme_oSa] aS] ~aual effecom²
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The S_ef}cSe_cSem demclSbed abaue ale ilab]e^aoSc e_apgh­ bpo ohe Smmpe ohao Sm ohe ^amo
camo]x oa clafo blevelm Sm ohao hai uegeoaoSue ^aooel acom am a mia_ge ohao maa\m pi a gaad
dea] af ohe ]SkpSd S_ blevS_g­ baoh S_ ohe valo a_d ohe beel²Ð ThSm ]SkpSd Sm ]amo am ohe ma]Sdm ale
meialaoed fla^ ohe beel molea^­ a_d mpbmekpe_o]x ohSm ^ea_m ua]pab]e beel ]amo² The Smmpe
ca_ lemp]o S_ }_a] beel ua]p^e ]ammem af ��å af hSghel²Ð

Sa vhao ca_ a blevel da oa ^SoSgaoe oheme S_ef}cSe_cSem a_d ]ammem³Ð A iladpco ohao ham bee_
alap_d fal decadem Sm a fal^ af hai ie]]eom ohao ale Ëca_ce_olaoedÌ­ \_av_ S_ ohe S_dpmolx am
TÄ�� ie]]eom² Blevelm ale celoaS_]x fa^S]Sal vSoh ohe moa_dald TÄ�� ie]]eom­ a_d S_ ohe daxm
vhe_ bSooelÄoxie haim vele a_]x beovee_ � a_d �� ielce_o a]iha acSdm­ ohele vam a_
aiialop_Sox oa e_ha_ce ohe ca_ce_olaoSa_ af ohe ie]]eom­ ^aS_]x oa ledpce hai iladpco
mhSiiS_g­ ha_d]S_g a_d moalage²Ð The ^eohad fal iladpcS_g ohe TÄ��m moalom vSoh ^acelaoS_g
vha]e haim a_d ewiamS_g ohe^ oa a_ ewole^e]x ca]d oe^ielaople­ abapo ^S_pm �� degleem
Ce]mSpm­ vhSch a]]avm ohe _al^a]]x moSc\x ]pip]S_ g]a_dm ca_oaS_S_g ohe hai emme_oSa] aS]m a_d
bSooel lemS_m oa beca^e halde_ed a_d eamS]x mSfoed a_d meialaoed fla^ ohe uegeoaoSue
^aoelSa]²Ð The ]pip]S_ Sm ohe_ added bac\ oa abapo a_eÄha]f af ohe uegeoab]e ^aooel­ ohe_
^S]]ed a_d ilemmed S_oa ie]]eo fal^² I_ effeco­ ohSm dapb]em ohe ca_ce_olaoSa_ af ohe hai aS]m
a_d lemS_m²Ð Fal ewa^i]e­ fla^ � Ã ��å a]iha ca_ce_olaoSa_ S_ ohe alSgS_a] haim­ oa ie]]eom vSoh
�� Ã ��å a]iha²Ð Haveuel­ ohele Sm a ]S^So oa ohe a^ap_o af hai lemS_m ca_ be ca_ce_olaoed S_oa
a ie]]eo­ vhSch Sm abapo ��å²Ð HSghel ]eue]m blS_g abapo ilacemmS_g a_d ha_d]S_g Smmpem²Ð

Becapme hSghÄa]iha haim haue _av bee_ deue]aied ohlapgh bleedS_g ohao _av ca_
aiilaach ��å a]iha vSohapo ca_ce_olaoS_g­ ohe _eed fal TÄ�� ca_ce_olaoed ie]]eom had
dS^S_Smhed²Ð Bpo S_ lemia_me oa ohe clafo blevelmÎ dS]e^^a vSoh ewcemmSue hai ]aadm­ ualSaoSa_m
af ohe ca_ce_olaoed TÄ�� oxie ie]]eom haue bee_ deue]aied vSoh ala^aÄe_ha_ce^e_o am ohe
^aS_ facpm²Ð Hai mpii]Selm ale _av affelS_g iladpcom mpch am ca]dÄilacemmed Ë]pip]S_ iavdelÌ
a_d ca_ce_olaoed ]pip]S_ hai ie]]eom À^adS}ed TÄ��mÁ ohao ale iladpced miecS}ca]]x fla^
iaip]al ala^a haim fal beel ~aual e_ha_ce^e_o ohao he]i ledpce ilacemm ]ammem²

Bexa_d oheme miecSa]ox hai iavdelm a_d ie]]eom­ clafo blevelm ca_ ewi]ale ohe lea]^ af hai
ewolacom a_d adua_ced ]SkpSd iladpcom ohao haue bee_ poS]S{ed bx ^a_x af ohe ^aZal blevelm
val]dvSde²Ð Io Sm ve]] \_av_ ohao CO  hai ewolaco ca_ S^ilaue blev \eoo]e ef}cSe_cx­ Sm ^ale
moab]e oha_ vha]e haim a_d ie]]eom­ a_d ca_ ledpce camom ammacSaoed vSoh mhSiiS_g am ve]] am
e]S^S_aoS_g ohe _eed fal leflSgelaoed moalage²Ð Adua_ced iladpcom­ demSg_ed fal iamoÄ
fel^e_oaoSa_ addSoSa_ fal baoh bSooel_emm a_d hai ala^a­ ca_ a]ma ilauSde gleao be_e}om²Ð Bpo
vhS]e oheme iladpcom haue ilaue_ mpccemmfp] vSoh oladSoSa_a] ]Sghoel haiied beel mox]em a_d
bla_dm­ ohe de^a_dm fal labpmo hai ~aual vSoh celoaS_ clafo mox]em ale a_ emiecSa]]x dSf}cp]o
cha]]e_ge Ã _ao oa ^e_oSa_ ohao clafo blevelm haue ]a_g he]d oa ohe cleed af ËclafoÌ a_d lemSmo
ohe plge oa pme hSgh]x ilacemmed S_gledSe_om²Ð

A]ohapgh ohSm vam ialoScp]al]x olpe S_ ohe eal]x xealm af ohe e^elgS_g clafo S_dpmolx­ ewolacom
a_d adua_ced iladpcom ale _av beooel aiilecSaoed a_d poS]S{ed bx ohe clafo S_dpmolx­ bpo
_a_eohe]emm­ ohele ale mhaloca^S_gm S_ oheSl effecoSue_emm S_ labpmo clafo beel mox]em²Ð I
^e_oSa_ed eal]Sel ohao ohe ~aual af hSgh]x haiied clafo beelm ca_ be S_~pe_ced bx ohe
mpbmoa_oSa] a^ap_o af hai uegeoaoSue ^aoelSa] damed S_oa ohe valo a_d beel²Ð Mpch af ohSm
addSoSa_a] ~aual ca^ia_e_o Sm delSued fla^ vaoelÄma]pb]e ca^iap_dm fap_d S_ ohe haim ohao
ale _ao ialo af ohe oladSoSa_a] hxdlaihabSc hai bSooel lemS_m a_d emme_oSa] aS]m²Ð Mamo ewolacom
a_d adua_ced iladpcom S_ ohe ^al\eo ale delSued fla^ CO  ewolacoSa_­ vhSch daem _ao ip]]
apo ohe vaoelÄma]pb]e hai ~aual ca^iap_dm²Ð ThSm Sm af ]Soo]e S^ialoa_ce vhe_ hai ewolacom
ale poS]S{ed S_ ]Sgho]x haiied mox]em mpch am ]agelm­ bpo lei]acS_g vha]e haim al ie]]eom vSoh
ewolacom S_ hSgh]x haiied clafom mox]em ]eauem ohe demSled beel ~aual ma^evhao ]ac\S_g­ eue_
vSoh ilaglemmSue]x hSghel ewolaco damagem²Ð Hai ~aual Sm achSeued­ bpo So Sm _ao afoe_
maoSmfacoalS]x dpi]Scaoed²

O_e ma]poSa_ ohao acopa]]x val\m kpSoe ve]] S_ ledpcS_g ilacemm ]amm Sm oa lei]ace a_]x a ialoSa_
af ohe bSooel hai addSoSa_ S_ ohe blev vSoh moa_dald hSghÄa]iha CO  hai ewolaco²Ð ThSm Sm a_e af
ohe mS^i]emo moeim a blevel ca_ oa\e S_ ledpcS_g ohe uegeoaoSue hai ]aad eal]x S_ ohe blev­
a_d ohpm ledpce ilacemm ]amm vSoh ]Soo]e al _a ~aual effeco²Ð Rei]acS_g eal]x bSooel hai addSoSa_m
S_ ohe \eoo]e vSoh CO  ewolaco vS]] ilauSde ohe a]iha acSdm _eeded fal bSooelS_g­ bpo vS]] haue
]Soo]e al _a ~aual S^iaco S_ ohe }_a] beel²Ð Ma_x clafo blevelm ale _av pmS_g ohSm oech_Skpe
vSoh gaad mpccemm²Ð Dea]S_g vSoh lemS_apm CO  ewolaco lekpSlem a bSo ^ale effalo oha_ addS_g
vha]e haim al ie]]eom oa ohe \eoo]e­ bpo ohe _eo camo mauS_gm ca_ ^a\e So valohvhS]e²Ð

Rece_o deue]ai^e_om vSoh hai ewolacom haue lemp]oed S_ ^ale pmelÄflSe_d]x iaplab]e CO
ewolaco bamed iladpcom fal baoh beel bSooelS_g a_d hai ala^a ohao ale celoaS_]x valoh
chec\S_g apo² Theme oaoa]]x haiÄbamed ]avelÄuSmcamSox ]SkpSdm ale mS^i]el oa ^eample a_d dame­
a_d becapme ohe iladpco dSmielmem ^ale kpSc\]x ao ]avel oe^ielaoplem­ iaplab]e CO
ewolacom­ p_]S\e oheSl ohSc\­ lemS_apm bleohle_­ ale effecoSue fal ala^a addSoSa_m S_oa ohe
vhSl]iaa]²Ð I _eed oa e^ihamS{e ohao CO  hai ewolaco bamed iladpcom­ eSohel oladSoSa_a] CO
ewolacom al adua_ced ala^a iladpcom­ ^ax _ao ilauSde a le]Sab]e ~aualÄ^aoch oa oladSoSa_a]]x
haiiS_g­ Blevelm ale beooel melued ao ohSm iaS_o oa ca^bS_e ohe pme af ewolacom vSoh vha]e
haim al ie]]eom­ vhSch vS]] ilauSde ^a_x af ohe vaoelÄma]pb]e ala^a ca^ia_e_om ohao ale ma
S^ialoa_o²Ð
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Soax S_ oapch vSoh pm ao FSlmo Kex a_d \eei xapl exe a_ ma^e af ohe _ev iladpcom beS_g
affeled bx hai mpii]Selm²Ð We \_av gleao effalom ale beS_g ^ade oa ilauSde fp]]xÄlap_ded hai 
ewolacom a_d aohel iladpcom oalgeoed oa fplohel ledpce­ a_d iammSb]x e]S^S_aoe ^a_x af ohe
abmoac]em xap face vSoh hai ef}cSe_cx a_d ilacemm ]amm²Ð SSg_S}ca_o adua_ce^e_om S_ ohSm alea 
mhap]d ^a\e So ]emm af a cha]]e_ge oa olp]x ]aue xapl haim²

Tim Kosteleckx­ Senior Advisor Ã Hops at First Kex­ is a leading hops and breving technical 
specialist vith ��Ú xears in the industrx² He has vorked for BarthÄHaas Group as Technical 
Services Sr² Manager and at Coors Breving as a Breving Chemist² Tim has global ewperience 
providing technical services to brevers including traditional and innovative hopping in the 
craft breving sector­ as vell as advanced hop product usage and optimi{ation for the vorldÎs 
major breving groups² At First Kex­ Tim consults vith brevers in hops usage­ process
optimi{ation­ beer formulations and hop sensorx evaluation² Tim also provides hop education 
and training including lectures on hops breeding and cultivation­ processing­ traditional use 
of hops in breving and advanced hops technologies²


