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RSDO�3� Aqhmf�sgd�vnqs�sn�‘�anhk)�‘mc�‘cc�5/�lhmtsd�gno�‘cchshnm-
RSDO�4� =esdq�34�lhm)�‘cc�Vghqkfinb�enq�bk‘qhsx�‘mc�xd‘rs�mtsqhdms�enq�xd‘rs�gd‘ksg-
RSDO�5� =esdq�5/�lhm)�stqm�nee�sgd�atqmdq-�Kds�sgd�vnqs�bnnk�sn�‘ants�1/3™E.85™B-�=cc�sgd�����
��������������������vghqkonnk�gno�‘cchshnmr-
� Mnsd9�=kk�vghqkonnk�‘cchshnmr�‘qd�b‘kbtk‘sdc�a‘rdc�nm�‘�04�lhmtsd�vghqkonnk�rs‘qshmf�
�����������������������‘s�1/3™E.85™B-
RSDO�6� Fdmskx�bqd‘sd�‘�vghqkonnk�hm�sgd�jdsskd-
RSDO�7� Pthbjkx�bnnk�sgd�vnqs�sn�55™E.08™B)�‘dq‘sd�hs)�‘mc�sq‘mredq�hm�hmsn�‘�
��������������������r‘mhshydc�edqldmsdq-
RSDO�8� Ohsbg�sgd�‘ooqnoqh‘sd�‘lntms�ne�Dmfkhrg�=kd�xd‘rs�‘mc�‘cc�dhsgdq�‘m�‘hqknbj�nq��
��������������������aknvnee�stad�sn�sgd�edqldmsdq-
RSDO�0/� Cqx�Gno�09�=cc�gnor�‘s�lhcckd�ne�‘bshud�edqldms‘shnm)�vhsg�‘ooqnwhl‘sdkx�0-/13,����
��������������������0-/21�RF�kdes�adenqd�sdqlhm‘k�fq‘uhsx-
RSDO�00� =esdq�“m‘k�fq‘uhsx�g‘r�addm�qd‘bgdc)�‘cc�rdbnmc�Cqx�Gno�enq�1�c‘xr�‘s
RSDO�01� =esdq�1,2�c‘xr�‘mc�sgd�addq�g‘r�o‘rrdc�enqbdc�ch‘bdsxk�sdrs)�bnnk�sgd�edqldmsdq���
��������������������sn�21™E./™B-�Sq‘mredq�sn�‘�jdf�‘mc�b‘qanm‘sd�nq�ansskd�bnmchshnm-

RSDO�0� Odqenql�‘m�hmetrhnm�l‘rg�sn�‘bghdud�‘�l‘rg�sdlo�ne�043™E.57™B�enq�5/�lhm-
RSDO�1� Unqk‘te�tmshk�sgd�vnqs�g‘r�bkd‘qdc�‘mc�hr�eqdd�ne�fq‘hm�o‘qshbkdr-
RSDO�2� Qtmnee�hmsn�sgd�jdsskd�‘mc�ro‘qfd�vhsg�07/™E.71™B�v‘sdq-
RSDO�3� Aqhmf�sgd�vnqs�sn�‘�anhk-
RSDO�4� =esdq�34�lhm)�‘cc�Vghqkfinb�enq�bk‘qhsx�‘mc�xd‘rs�mtsqhdms�enq�xd‘rs�gd‘ksg-
RSDO�5� =esdq�5/�lhm)�stqm�nee�sgd�atqmdq-�Kds�sgd�vnqs�bnnk�sn�‘ants�1/3™E.85™B-�=cc�sgd���
��������������������vghqkonnk�gno�‘cchshnmr-�
��������������������Mnsd9�=kk�vghqkonnk�‘cchshnmr�‘qd�b‘kbtk‘sdc�a‘rdc�nm�‘�04�lhmtsd�vghqkonnk�rs‘qshmf�
�����������������������‘s�1/3™E.85™B-
RSDO�6� Fdmskx�bqd‘sd�‘�vghqkonnk�hm�sgd�jdsskd-
RSDO�7� Pthbjkx�bnnk�sgd�vnqs�sn�55™E.08™B)�‘dq‘sd�hs)�‘mc�sq‘mredq�hm�hmsn�‘�
��������������������r‘mhshydc�edqldmsdq-
RSDO�8� Ohsbg�sgd�‘ooqnoqh‘sd�‘lntms�ne�xd‘rs�‘mc�‘cc�dhsgdq�‘m�‘hqknbj�nq�aknvnee�stad����
��������������������sn�sgd�edqldmsdq-
RSDO�0/� Cqx�Gno�09�=cc�gnor�‘s�lhcckd�ne�‘bshud�edqldms‘shnm)�vhsg�‘ooqnwhl‘sdkx�0-/13,��
��������������������0-/21�RF�kdes�adenqd�“m‘k�fq‘uhsx-
RSDO�00� =esdq�“m‘k�fq‘uhsx�g‘r�addm�qd‘bgdc)�‘cc�rdbnmc�Cqx�Gno�enq�1�c‘xr ‘s
RSDO�01� =esdq�1,2�c‘xr�‘mc�sgd�addq�g‘r�o‘rrdc�enqbdc�ch‘bdsxk�sdrs)�bnnk�sgd�edqldmsdq���
��������������������sn�21™E./™B-�Sq‘mredq�sn�‘�jdf�‘mc�b‘qanm‘sd�nq�ansskd�bnmchshnm-

BQXN�ONO•�NQHFHM@K�AKDMC�
@LOKHEHDQ�VDRS�BN@RS�HO@
S@RSHMF�MNSDR9�OHMD=OOKD�–�RSNMD�EQTHS�–�OD=BG�
FQ=ODEQTHS�–�OHMD�–�BDC=Q

BQXN�ONO•�NQHFHM@K�AKDMC�
AHNSQ@MRENQL@SHNM�ITHBX�O@KD�@KD
S@RSHMF�MNSDR9�S=MFDQHMD�–�OHMD=OOKD�–�OD=BG�
FQ=ODEQTHS�–�BDC=Q

FQ@HMR��������������������������������@LNTMS
1,Qnv�nq�Ohkrmdq�L‘ks�------------�74!
L‘ksdc�Vgd‘s�---------------------------�4!
Bqxrs‘k�5/�L‘ks�--------------------------�4!
=bhctk‘sdc�L‘ks�---------�=r�Mddcdc

FQ@HMR������������ �������������������@LNTMS
Ohkrmdq�L‘ks�-----------------------------�8/!
L‘ksdc�Vgd‘s�---------------------------�4!
Ltmhbg�HH�L‘ks�---------------------------�4!
=bhctk‘sdc�L‘ks�---------�=r�Mddcdc

Nqhfhm‘k�Fq‘uhsx�------------�0-/48�
Ehm‘k�Fq‘uhsx�-----------------�0-/0/�
HAT�-------------------------------------�47
=AU��-------------------------------�5-1!

Nqhfhm‘k�Fq‘uhsx�------------�0-/48�
Ehm‘k�Fq‘uhsx�-----------------�0-/03�
HAT�-------------------------------------�16
=AU��-------------------------------�4-8!

GNOR���������������������������������������������������SXOD���������������������������������������@@ �������������@CCHSHNM��������@LNTMS�
V‘qqhnq°�Aq‘mc�-----------------------------S,8/�Odkkdsr�----------------------�05-/!�---------------�5/�lhm�-----------�/-4�f.K
S‘ktr°�Aq‘mc�---------------------------------S,8/�Odkkdsr�-----------------------�8-/!�----------��Vghqkonnk�----------�2-8�f.K
Bqxn�Ono°�Nqhfhm‘k�Akdmc�-----------�Bqxn�Gnor°�Odkkdsr�------------------------------��Cqx�Gno�0�----------�0-/�f.K
Rhlbnd°�Aq‘mc�----------------------------�S,8/�Odkkdsr�--------------------------------------------�Cqx�Gno�0�-----------�2-8�f.K
Bqxn�Ono°�Nqhfhm‘k�Akdmc�-----------�Bqxn�Gnor°�Odkkdsr�-------------------------------�Cqx�Gno�1�-----------�0-/�f.K
Bhsq‘°�Aq‘mc�---------------------------------�Bqxn�Gnor°�Odkkdsr�-------------------------------�Cqx�Gno�1�-----------�0-/�f.K
Lnr‘hb°�Aq‘mc�----------------------------�S,8/�Odkkdsr�--------------------------------------------�Cqx�Gno�1��----------�1-/�f.K

GNOR���������������������������������������������������SXOD���������������� ����������������������@@ �������������@CCHSHNM��������@LNTMS�
Bqxn�Ono°�Nqhfhm‘k�Akdmc�-----------�Bqxn�Gnor°�Odkkdsr�---------�12-3!�---------�Vghqkonnk�-----------�1-2�f.K
Bqxn�Ono°�Nqhfhm‘k�Akdmc�-----------�Bqxn�Gnor°�Odkkdsr�------------------------------��Cqx�Gno�0�-----------�2-8�f.K
Hc‘gn�6°�Aq‘mc�-----------------------------�S,8/�Odkkdsr��-------------------------------------------�Cqx�Gno�0�-----------�2-8�f.K
Bhsq‘°�Aq‘mc�----------------------------------�Bqxn�Gnor°�Odkkdsr�-------------------------------�Cqx�Gno�1��----------�0-8�f.K

XD@RS�%�@CITMBSR����������� �������������������������@LNTMS
Dmfkhrg�=kd�Wd‘rs�------------------�03-4�lhkkhnm�bdkkr.lK
Vghqkfinb�-----------------------------------------------------�U‘qh‘akd
Wd‘rs�Mtsqhdms�--------------------------------------------�U‘qh‘akd

XD@RS�%�@CITMBSR�������������������������������������@LNTMS
Knmcnm�HHH��-----------------------------�03-4�lhkkhnm�bdkkr.lK
Vghqkfinb�-----------------------------------------------------�U‘qh‘akd
Wd‘rs�Mtsqhdms�--------------------------------------------�U‘qh‘akd

HMFPDCHDMSR HMFPDCHDMSR

RODBHEHB9SHNMR RODBHEHB9SHNMR

HMRSPTBSHNMR

HMRSPTBSHNMR

WBG’27 WBG’28

11™B.61™E-

11™B.61™E-
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Garlic • Green Onion • Onion

RDMRNQX�
KDWHBNM

GNO� �ADDP

Both hops and beer contain hundreds of flavor-active compounds which
contribute to aroma, taste, and mouthfeel. While this complexity can make
sensory science feel overwhelming, it is possible to create a “dictionary” of
flavors to help organize the chaos. Creating a universal language to describe
hop and beer flavor allows us to be descriptive, quantitative, and replicable in
our research and discussions. Most of the aromas listed here can be found in
both hops and in beer, though some will be more common in one or the other.
The lexicon is intended to provide an overview of potential flavors and is not
an exhaustive list. Descriptions of flavor tend to vary from region to region
and culture to culture. With that in mind, it should also be noted that a lexicon
is never truly finished and will continue to evolve as new hop varieties and
brewing methods are adopted.

* Acetaldehyde • Butyric Acid
Diacetyl • DMS • Lactic Acid

Light Strike • Metallic

Burnt Rubber • Cardboard • Catty
Cheesy • Diesel • Musty

Plastic/Waxy • Smoky • Sulfur • Sweaty

CQHDC�EQTHS�

EKNQ@K

RVDDS�
@QNL@SHB

NMHNM�.�F@QKHB

C@MJ

NEE,MNSDR

AQD@CX QN@RSDC

GDQA@K UDFDS@K D@QSGX

VNNCX� ROHBX

ADQQX� RSNMD�EQTHS ONLLD

FQ@RRX

LDKNM SQNOHB@K

Date • Dried Apricot
Dried Fig • Raisin

Cherry Blossom • Geranium
Jasmine • Rose • Soapy

Bubblegum • Caramel • Chocolate
Creamy • Honey • Vanilla

Cannabis • Skunky Biscuit • Dough
Graham Cracker
Oatmeal • Rye

Coffee • Dark Malt

Black Tea • Dill • Green Tea
Mint • Rosemary • Thyme

Cabbage • Celery
Green Pepper • Tomato Plant

Barnyard • Compost • Geosmin
Leather • Mushroom • Soil

Cedar • Pine • Resinous
Sawdust • Tea Tree • Tobacco

Anise • Black Pepper
Cinnamon • Clove • Ginger

Banana • Coconut • Guava
Lychee • Mango

Passion Fruit • Pineapple

Grapefruit • Lemon
Lemongrass • Lime • Orange

Apricot • Cherry
Peach • Plum

Black Currant • Blueberry
Grape • Raspberry • Strawberry

Apple • Pear

Green Grass • Hay

Cantaloupe • Cucumber
Honeydew • Watermelon

BHSQTR

MTSSX
Almond • Peanut • Walnut

9PNL9

*Off notes occurring in beer

S9RSD

LNTSGEDDK

AHSSDQ R@KS RNTQ RVDDS TL@LH

@KBNGNK @RSQHMFDMBX ANCX� B@QANM@SHNM
Warming • Boozy Drying • Grippy Thickness • Fullness Bubble Size • Density
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AQDVHMF�SDQLR

@bshud�Edqldms‘shnm�Cqx�Gno�@cchshnm�’@ECG(�
Cqx�gno�‘cchshnmr�nbbtqqhmf�adenqd�edqldms‘shnm�hr�bnlokdsd-�=�qdk‘shudkx�mdv�oq‘bshbd�dloknxdc�ax�
l‘mx�lncdqm�aqdvdqr-�Sq‘chshnm‘k�vhrcnl�rtffdrsdc�sg‘s�rtbg�‘�oqnbdrr�vntkc�qdrtks�hm�qdctbdc�
‘qnl‘shb�bnlontmcr�eqnl�cqx�gno�‘cchshnmr)�ats�mdvdq�qdrd‘qbg�oqnonrdr�sg‘s�xd‘rs�bdkkr�b‘m�
hmsdq‘bs�vhsg�bdqs‘hm�gno,cdqhudc�bnlontmcr�sn�oqnctbd�mdv�‘mc�lnqd�oqnmntmbdc�fi‘unq�‘ssqhatsdr�
’S‘jnh)�ds�‘k-)�1/0/(-�Shlhmf�ne�=ECG�‘cchshnmr�vhkk�u‘qx�a‘rdc�nm�aqdvdqx�oqnbdrrdr-�=ECG�l‘x�bqd‘sd�
xd‘rs�l‘m‘fdldms�bg‘kkdmfdr�enq�aqdvdqr�‘r�xd‘rs�hr�sxohb‘kkx�ne�knv�pt‘khsx�‘esdq�cqx�gnoohmf-��
=ECG�l‘x�gdko�lhshf‘sd�gno�bqddo)�rhmbd�gno�dmyxldr�sxohb‘kkx�bnlokdsd�sgdhq�bnmudqrhnm�adenqd�sgd�
hmhsh‘k�edqldms‘shnm�hr�bnlokdsd-�

@kog‘�@bhcr
=�fqnto�ne�bnlontmcr�‘krn�jmnvm�‘r�gtltknmdr-�D‘bg�gno�u‘qhdsx�g‘r�‘�rkhfgskx�cheedqdms�chrsqhatshnm�
ne�sgd�sgqdd�lnrs�bnllnm�gtltknmdr9�gtltknmd)�bngtltknmd)�‘mc�‘cgtltknmd-�Sgdrd�‘kog‘�‘bhcr�
qdrhcd�vhsghm�sgd�ktotkhm�fk‘mc�‘mc�‘qd�sgd�oqdbtqrnqr�enq�hrn,‘kog‘,‘bhcr)�vghbg�‘qd�sgd�oqhl‘qx�
ahssdqhmf�bnlontmc�hm�addq-�=kog‘�‘bhcr�‘qd�kdrr�ahssdq�‘mc�kdrr�rnktakd�sg‘m�hrn,‘kog‘,‘bhcr)�‘mc�
sgdqdenqd�cn�mns�oqnuhcd�ltbg�ahssdqhmf�onsdmsh‘k�hm�sgdhq�mnm,hrnldqhydc�enql-�Gno�u‘qhdshdr�vhsg�ghfg�
kdudkr�ne�‘kog‘�‘bhcr�‘qd�lnqd�de“bhdms�hm bqd‘shmf�ahssdqmdrr)�‘mc sgtr�‘qd�trt‘kkx�trdc�hm�d‘qkx�jdsskd�
‘cchshnmr-�

@ms‘fnmhrl
Sgd noonrhsd�ne�rxmdqfx-�Dw‘lokd�rhst‘shnm9�‘m�hmbqd‘rdc�fq‘rrx�nq�udfds‘k�mnsd)�vghbg�l‘x�mns�ad�
tmokd‘r‘ms�nm�hsr�nvm)�zcq‘fr�cnvm•�nsgdq�onrhshud�eqthsx�nq�sqnohb‘k�mnsdr)�qdctbhmf�nudq‘kk�onrhshud�
fi‘unq�bg‘q‘bsdqhrshbr-�

Ahnsq‘mrenql‘shnm
=�aqn‘c�sdql�trdc�sn�cdrbqhad�sgd�oqnbdrr�ax�vghbg�‘m�nqf‘mhrl�bg‘mfdr�bgdlhb‘k�bnlontmcr�
hmsn mdv�nmdr-�Hm�aqdvhmf)�‘m�hmbnlokdsdkx�tmcdqrsnnc�oqnbdrr�ax�vghbg�bdqs‘hm�rsq‘hmr�ne�xd‘rs�
b‘m hmsdq‘bs�vhsg�gno�bnlontmcr�ctqhmf�edqldms‘shnm-�=�rtbbdrretkkx�ahnsq‘mrenqldc�addq�l‘x�
sgdnqdshb‘kkx�g‘ud�ghfgdq�kdudkr�ne�cdrhq‘akd�fi‘unq�bnlontmcr-��’Ihrghlnsn)�Lnqhlnsn)�Ina‘x‘rgh)�
W‘jn)�% V‘mhj‘v‘)�1//7(

Cqx�Gnoohmf
=m�nudq‘qbghmf�sdql enq�‘cchmf�gnor�sn�addq�‘esdq�vnqs�g‘r�adftm�edqldms‘shnm-�=kk�gno�oqnctbsr�
’dwbdos ‘cu‘mbdc�oqnctbsr(�b‘m�ad�trdc�enq�cqx�gnoohmf)�ats�cheedqdms�oqnctbsr�b‘m�g‘ud�
rhfmh“b‘mskx�cheedqdms�de“bhdmbhdr�’rdd9�Gno�Oqnctbs�De“bhdmbhdr(-��

D‘qkx�Jdsskd�@cchshnm�
=�gno�‘cchshnm�nbbtqqhmf�snv‘qc�sgd�adfhmmhmf�ne�jdsskd�anhk)�trt‘kkx�enq�34,8/�lhmtsdr�ne�anhk�shld-�
Ctd�sn�rtrs‘hmdc�gd‘s�‘mc�bnmudbshnm�ne�sgd�anhk)�lnrs�gno,cdqhudc�‘qnl‘shbr�vhkk�unk‘shyd�nts�ne�
rnktshnm-�D‘qkx�jdsskd�‘cchshnmr�hlo‘qs�lnqd�ahssdqmdrr�‘r�hrnldqhy‘shnm�qd‘bshnmr�g‘ud�‘lokd�shld�sn�
nbbtq-�Sgd�l‘hm�bnmrhcdq‘shnmr�vgdm�bgnnrhmf�d‘qkx�jdsskd�‘cchshnmr�‘qd�pt‘mshsx�ne�‘kog‘�‘bhcr�‘mc�
de“bhdmbx�ne�gno�oqnctbs�trdc�’rdd9�Gno�Oqnctbs�De“bhdmbhdr(-

Gno�Bqddo�’‘krn9�Qdedqldms‘shnm(�
=�bnkknpth‘k�sdql�trdc�sn�cdrbqhad�sgd�deedbsr�ne�‘cchmf�‘�cqx�gno�‘cchshnm�sn�addq�hm�sgd�oqdrdmbd�
ne�xd‘rs-�Dmyxldr�oqdrdms�hm�gnor�b‘m�aqd‘j�cnvm�oqduhntrkx�mnm,edqldms‘akd�rtf‘qr�hm�sgd�addq)�
oqnuhchmf�‘�mdv�mtsqhdms�rntqbd�enq�sgd�xd‘rs-�Sghr�oqnbdrr�b‘m�b‘trd�rdqhntr�gd‘c‘bgdr�enq�
aqdvdqr-�Tmhmsdmcdc�edqldms‘shnm�l‘x�b‘trd�addqr�sn�cduh‘sd�eqnl�sgdhq�‘kknvdc�=AU�q‘mfd)�‘mc�
qdedqldms‘shnm�b‘m�oqnctbd�tmdwodbsdc�ch‘bdsxk-�Aqdvdqr�b‘m�lhshf‘sd�sgd�deedbsr�ne�gno�bqddo�ax�
odqenqlhmf�UCI�sdrsr�adenqd�bnkc�bq‘rghmf�‘mx�cqx�gnoodc�addq-

Gno�Oqnctbs�Dezbhdmbhdr
Svn�l‘hm�de“bhdmbx e‘bsnqr�‘eedbs�gno�tr‘fd-
0-�Hrnldqhy‘shnm�Dezbhdmbx�
Cdodmchmf�nm�sgd�‘bbdrrhahkhsx�ne�ktotkhm�fk‘mcr�rnld�gno�oqnctbsr�hrnldqhyd�lnqd�pthbjkx�sg‘m�
‘m�dpthu‘kdms�‘lntms�ne�‘mnsgdq�oqnctbs-�Vgnkd�kd‘e�gnor�‘qd�fdmdq‘kkx�kd‘rs�de“bhdms�‘r�sgd�gno�
kd‘e)�nq�aq‘bs)�oqnsdbsr�rnld�ne�sgd�ktotkhm-�S,8/�odkkdsr�‘qd�qdk‘shudkx�de“bhdms)�vghkd�Bqxn�Gnor°�‘mc�
BN1�Dwsq‘bs�‘qd�rhfmh“b‘mskx�lnqd�de“bhdms-�Hrnldqhy‘shnm�de“bhdmbx�vhkk�u‘qx�cdodmchmf�nm�aqdvhmf�
dptholdms�ats�rgntkc�enkknv�sghr�sqdmc�hm�lnrs�sxohb‘k�aqdvgntrdr-�
1-�Nudq‘kk�Xhdkc�
=mx�khpthc�’addq.vnqs(�‘arnqadc�ax�gnor�‘mc�chrb‘qcdc�hm�sgd�aqdvhmf�oqnbdrr�hr�knrs�onsdmsh‘k�oqn“s�
enq�‘�aqdvdqx-�Cheedqdms�gno�oqnctbsr�g‘ud�cheedqdms�‘arnqoshud�onsdmsh‘k-�=r�vhsg�hrnldqhy‘shnm)�
oqnctbs�sxodr�enkknv�sgd�r‘ld�sqdmc-�Sgdqdenqd)�hm�sdqlr�ne�oqnctbs�xhdkc)�Bqxn�Gnor°�odkkdsr�
qdoqdrdms�sgd�lnrs�de“bhdms�cqx�gno�oqnctbs)�enkknvdc�ax�S,8/�odkkdsr�‘mc�sgdm�Vgnkd�Kd‘e-

ZGno�Unkb‘mn&.�ZGno�Ftrgdq&�
Vgdm�cqx�gnor�‘qd�‘ccdc�sn�‘m�‘bshudkx�edqldmshmf�udrrdk)�sgdx�rtookx�‘�rtars‘msh‘k�mtladq�ne�
mtbkd‘shnm�onhmsr�’rtqe‘bdr�eqnl�vghbg�BN1�hr�qdkd‘rdc�eqnl�rnktshnm�hmsn�ataakdr(-�Sghr�b‘m�b‘trd�
‘m�dqtoshnm�ne�en‘l)�trt‘kkx�sgqntfg�sgd�cqx�gnoohmf�onqs-�Sghr�oqnbdrr�hr�vg‘s�b‘trdr�sgd�dwoknrhud�
qd‘bshnm�adsvddm�Chds�Bnjd°�‘mc�Ldmsnr°-�Vghkd�sgd�m‘ld�hr�dmsdqs‘hmhmf)�sghr�b‘m�b‘trd�rdqhntr�
r‘edsx�hrrtdr�enq�tmhmenqldc�aqdvdqr)�drodbh‘kkx�he�cqx�gnoohmf�nm�‘�k‘ccdq-�Rnld�aqdvdqr�lhmhlhyd�
sgd�qhrj�ne�Gno�Unkb‘mn�ax�‘cchmf�‘�rl‘kk�onqshnm�ne�sgd�cqx�gno�bg‘qfd)�bknrhmf�sgd�cqx�gno�onqs)�‘mc�
udmshmf�sgd�s‘mj�sn�‘slnrogdqd�sn�qdkd‘rd�sgd�oqdrrtqd�eqnl�sgd�hmhsh‘k�nee,f‘rrhmf-�=esdq�2/�lhmtsdr�
sn�‘m�gntq�lnrs�en‘lhmf�rgntkc�rtarhcd)�‘kknvhmf�sgd�aqdvdq�sn�‘cc�sgd�qdl‘hmcdq�ne�sgd�cqx�gno�
bg‘qfd�vhsg�knvdqdc�qhrj�ne�‘�Gno�Unkb‘mn-�

QDRD@QBG�
UNB@ATK@QX

GNO� �ADDP�

The brewing process is inherently reliant upon chemistry. The ability
to bridge the gap between brewing processes and principles of basic
chemistry can help all brewers gain a better understanding of how chemical
compounds interact in each batch of beer. The following is intended to be a
general-use guide for brewers desiring to better understand hop compounds
and functions. Information is organized into three sections: Brewing Terms,
Equipment/Methods, and Critical Compounds. All are intended to help
brewers have a better understanding of Cryo Pop and how they can use the
research behind it for better decision-making in their breweries.
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hm�sgdrd�‘cchshnmr�‘qd�lnqd�rs‘akd�ctd�sn�knvdq�sdlodq‘stqdr�‘mc�sgd�k‘bj�ne�anhk�bnmudbshnm-�Rnld�
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bnlontmcr�dktsd�nee�ne�sgd�bnktlm-�Sghr�hr�‘�che“btks�rjhkk�sn�l‘rsdq)�‘r�sgd�nodq‘snq�nesdm�rldkkr�enq
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Pt‘cqtonkd�Shld�ne�Ekhfgs�Cdsdbsnq�’PSNE(
=�lnqd�‘cu‘mbdc�FB�cdsdbsnq-�Bnlontmcr�dktshmf�eqnl�sgd�FB�bnktlm�‘qd�o‘rrdc�sgqntfg�‘�
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‘m�gdqa‘k)�vnncx)�‘mc�rnldvg‘s�b‘qqns,khjd�‘qnl‘-�

Rdrpthsdqodmdr
Gxcqnb‘qanmr�l‘cd�ne�2�hrnoqdmd�tmhsr-�=kk�rdrpthsdqodmdr�‘qd�l‘cd�ne�04�b‘qanm)�‘mc�13�gxcqnfdm�
‘snlr�’B04G13(-�Sgd�lnrs�bnllnm�gno�rdrpthsdqodmdr�‘qd�β,b‘qxnogxkkdmd)�e‘qmdrdmd)�‘mc�
α,gtltkdmd-�Khjd�lnmnsdqodmdr)�rdrpthsdqodmdr�‘qd�udqx�unk‘shkd)�‘mc�vhkk�trt‘kkx�mns�rtquhud�vgdm�
‘ccdc�hm�gns,rhcd�‘cchshnmr-�

Sdqodmdr
=�bk‘rr�ne�bnlontmcr�sg‘s�bnmrhrs�ne�u‘qxhmf�pt‘mshshdr�ne�hrnoqdmd�tmhsr�’B4G7(-�Sxohb‘kkx�
qdoqdrdmshmf�‘�k‘qfd�onqshnm�ne�sgd�Ysns‘k�nhk&�eq‘bshnm�ne�‘�gno)�vhsg�sgd�lnmnsdqodmd�lxqbdmd�trt‘kkx�
adhmf�sgd�lnrs�oqdu‘kdms-

α,gtltkdmd
=�rdrpthsdqodmd�dwghahshmf�fq‘rrx)�gdqa‘k)�‘mc�vnncx�‘qnl‘r-�Hs�hr�ghfgkx�unk‘shkd�‘mc�fdmdq‘kkx�vhkk�
mns�rtquhud�sgd�aqdvhmf�oqnbdrr-�

β,ohmdmd
=�lnmnsdqodmd)�β,ohmdmd�rldkkr�ohmd,khjd-�Hs�hr�e‘q�kdrr�‘atmc‘ms�hm�gnor sg‘m�lxqbdmd)�l‘jhmf�to�
nmkx�‘ants�0!�ne�sgd�sns‘k�nhk)�l‘whltl-�Khjd�lxqbdmd)�β,ohmdmd�hr�udqx�unk‘shkd)�‘mc�vhkk�nmkx�sq‘mredq�
sn�addq�ctqhmf�cqx�gnoohmf-�

β,b‘qxnogxkkdmd
=�rdrpthsdqodmd�vhsg�‘�udqx�vnncx�‘qnl‘)�rnldshldr�bdc‘q,khjd-�Nsgdq�‘qnl‘�mnsdr�hmbktcd�finq‘k�
‘mc rohbx-�β,b‘qxnogxkkdmd�bnmsqhatsdr�sn�sgd�bg‘q‘bsdq�ne�mnakd�gnor�‘mc�hr�entmc�hm�knvdq�kdudkr�hm�
mdvdq�=ldqhb‘m�gnor-�Hs�fdmdq‘kkx�cndr�mns�rtquhud�sgd�aqdvhmf�oqnbdrr-�

SDQODMD�@KBNGNKR

Sdqodmd�‘kbngnkr�‘qd�bknrdkx�qdk‘sdc�sn�sdqodmdr-�Tmkhjd�sdqodmdr)�sdqodmd�‘kbngnkr�‘qd�nwxfdm‘sdc)�
vghbg�hr�vg‘s�l‘jdr�sgdl�‘kbngnkr-�Ax�sgdhq�m‘stqd)�‘kbngnkr�‘qd�lnqd�rnktakd�sg‘m�mnm,nwxfdm‘sdc�
sdqodmdr�ctd�sn�sgdhq�fqd‘sdq�onk‘qhsx-�Sgdx�sgdqdenqd�g‘ud�‘�ltbg�fqd‘sdq�qdsdmshnm�q‘sd�hmsn�sgd�“m‘k�
addq)�‘mc�gnor�ghfg�hm�sdqodmd�‘kbngnkr�‘qd�vhcdkx�sgntfgs�sn�admd“s�gns,rhcd�‘cchshnmr-�

Sdqodmd�‘kbngnkr�‘qd�‘krn�sgd�rtaidbs�ne�qdbdms�qdrd‘qbg�hmudrshf‘shmf�ahnsq‘mrenql‘shnm-�Hm�‘�rstcx�
ax�’S‘jnh)�ds�‘k-)�1/01()�β,bhsqnmdkknk)�‘�bnlontmc�mns�trt‘kkx�entmc�hm�gnor)�v‘r�entmc�sn�hmbqd‘rd�
ctqhmf�edqldms‘shnm-�=�oqnlhmdms�sgdnqx�rs‘sdr�sg‘s�ctqhmf�edqldms‘shnm�bdqs‘hm�rsq‘hmr�ne�xd‘rs�‘qd�
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b‘o‘akd�ne�lds‘ankhyhmf�fdq‘mhnk�hmsn�β,bhsqnmdkknk)�vghbg�g‘r�rgnvm�sn�‘lokhex�bhsqtr.finq‘k�‘qnl‘�
oqn“kd�hm�“m‘k�addq-�Dmntfg�fdq‘mhnk�ltrs�ad�oqdrdms�hm�sgd�vnqs�rnktshnm�enq�bnmchshnmr�sn�e‘unq�sghr�
‘bshnm-�

Fdq‘mhnk�
Khjd�khm‘knnk)�fdq‘mhnk�hr�‘�lnmnsdqodmd�‘kbngnk�vghbg�bnllnmkx�rtquhudr�k‘sd�anhk�‘mc�vghqkonnk�
‘cchshnmr-�Hsr�‘qnl‘�oqn“kd�hr�fdq‘mhtl,khjd�‘mc�bhsqtrx-�Fdq‘mhnk�hr�sgntfgs�sn�ad�‘s�kd‘rs�o‘qsh‘kkx�
ahnsq‘mrenqldc�ax�bdqs‘hm�rsq‘hmr�ne�xd‘rs�hmsn�β,bhsqnmdkknk�ctqhmf�edqldms‘shnm-�

Khm‘knnk
=�lnmnsdqodmd�‘kbngnk�bnllnmkx�trdc�‘r�‘�eq‘fq‘mbd�‘mc�fi‘unqhmf�hm�bnrldshbr�‘mc�b‘mcx-�Hs�g‘r�
‘�rsqnmf�eqthsx�‘mc�finq‘k�‘qnl‘)�bnllnmkx�cdrbqhadc�‘r�rhlhk‘q�sn�sgd�‘qnl‘�ne�Eqnns�Knnor—�bdqd‘k-�
Ghfg�kdudkr�ne�khm‘knnk�b‘m�‘bs�‘r�‘�Yannrsdq&�sn�hmbqd‘rd�eqthsx�fi‘unq�hm�addq-�Khm‘knnk�hr�addq,rnktakd�
‘mc bnllnmkx�rtquhudr�sgd�aqdvhmf�oqnbdrr-�

Mdqnk�
=�lnmnsdqodmd�‘kbngnk�vhsg�‘�qnrd�‘mc�bhsqtr�‘qnl‘-�=m�hrnldq�ne�fdq‘mhnk-�Mns�trt‘kkx�cdsdbs‘akd�
ax�WBG�‘m‘kxrhr-�

β,bhsqnmdkknk�
=�lnmnsdqodmd�‘kbngnk�vhsg�‘m�‘qnl‘�rhlhk‘q�sn�bhsqnmdkk‘�b‘mckdr-�Mns�sgntfgs�sn�ad�entmc�hm�
gnor)�ats�g‘r�addm�cdsdbsdc�hm�addq-�Hs�hr�adkhdudc�sg‘s�sghr�bnlontmc�hr�oqnctbdc�ax�lds‘ankhrl�ne�
fdq‘mhnk�ax�xd‘rs�ctqhmf�edqldms‘shnm-

RTKETQ,BNMS@HMHMF�BNLONTMCR

Rtketq�bnlontmcr�qdoqdrdms�‘m�hmbqd‘rhmfkx�hlonqs‘ms�‘qd‘�ne�rstcx�hm�gno�‘qnl‘�rbhdmbd-�Sgdx�‘qd�
che“btks sn�cdsdbs�trhmf�‘�sq‘chshnm‘k�FB,LR�‘mc�‘qd�trt‘kkx�entmc�hm�dwsqdldkx�rl‘kk�bnmbdmsq‘shnmr�
hm�gnor)�onsdmsh‘kkx�svn�nqcdqr�ne�l‘fmhstcd�kdrr�sg‘m�sdqodmdr�’=RAB(-�Gnvdudq)�sgd�gtl‘m�
mnrd�hr�dwbdkkdms ‘s�cdsdbshmf�rtketq�bnlontmcr-�=m�dw‘lokd9�sgd�‘qnl‘�sgqdrgnkc�enq�lxqbdmd�
hr�‘ants�1/ooa)�vghkd�3LLO�’‘�bnllnm�rtketq�bnlontmc�entmc�hm�gnor(�hr�cdsdbs‘akd�‘s�‘qntmc�
/-/4ooa)�ld‘mhmf�sg‘s�sgd�sgqdrgnkc�enq�lxqbdmd�hr�‘ants�3//�shldr�ghfgdq�sg‘m 3LLO�’=RAB( �
Rtketq,bnms‘hmhmf�bnlontmcr�‘qd�mnv�sgntfgs�sn�ad�‘m�hmsdfq‘k�o‘qs�ne�sgd�‘qnl‘�oqn“kd�ne ‘�addq)�
hmbdmshuhyhmf�aqdvdqr�sn�g‘qmdrr�sgdhq�onvdq�hm�sgd�aqdvhmf�oqnbdrr-

Bnllnm�bnmetrhnm�rtqqntmcr�sgd�oqd“wdr�ldqb‘osn ‘mc�rtke‘mxk)�vghbg�‘qd�fdmdq‘kkx
hmsdqbg‘mfd‘akd-�Trhmf�ldqb‘osn,�hr�mns�mnv�rtffdrsdc�ax�sgd�HTO=B-�Gnvdudq)�ltbg�ne�oqduhntrkx�
bnlokdsdc�qdrd‘qbg�nm�rtketq,bnms‘hmhmf�bnlontmcr�trd�sgd�ldqb‘osn,�oqd“w)�‘knmf vhsg�ltbg�ne�
lncdqm�aqdvdq�o‘qk‘mbd-�Hm�sgd�enkknvhmf�cdrbqhoshnmr)�sgd�rtke‘mxk,�oqd“w�vhkk�ad�trdc�hm�sdws)�ats�sgd�
ldqb‘osn,�‘aaqduh‘shnm�vhkk�‘krn�ad�khrsdc-

Onkxetmbshnm‘k�Sghnk�nq�Sghnk
Hm�bgdlhrsqx)�‘�ak‘mjds�sdql�enq�‘m�nqf‘mhb�bnlontmc�bnms‘hmhmf�‘��rtkegxcqxk�etmbshnm‘k�fqnto’,RG(-�
Hm�sgd�aqdvhmf�vnqkc)�hs�hr�‘�aqn‘c�sdql�bnudqhmf�‘�fqnto�ne�bnlontmcr)�nesdm�bnmsqhatshmf�onrhshud�
addq�fi‘unq�‘mc�‘qnl‘-

3,ldsgxk,3,rtke‘mxkodms‘m,1nmd�’3LRO�nq�3LLO(�
=�onkxetmbshnm‘k�sghnk)�‘mc�nmd�ne�sgd�adssdq,jmnvm�rtketq�bnlontmcr�hm�sgd�aqdvhmf�vnqkc-�
Qdrd‘qbg�rtffdrsr�sg‘s�3LRO�hr�mns�oqdrdms�hm�Dtqnod‘m�u‘qhdshdr�’Ihrghlnsn)�Lnqhlnsn)�Ina‘x‘rgh)�
W‘jn)�% V‘mhj‘v‘)�1//7(-�3LRO�hr�trt‘kkx�cdrbqhadc�‘r�g‘uhmf�‘�ak‘bjbtqq‘ms�‘qnl‘-�=s�ghfgdq�
bnmbdmsq‘shnmr�sgd�‘qnl‘�b‘m�adbnld�tmokd‘r‘ms)�dwoqdrrhmf�‘r�‘�zb‘ssx•�nq�b‘s,tqhmd,khjd-�

Hmsdqdrshmfkx)�sgd�sgqdrgnkc�‘s�vghbg�3LRO�adbnldr�tmokd‘r‘ms�u‘qhdr�rtars‘msh‘kkx�‘lnmf�
hmchuhct‘kr)�rhlhk‘q�sn�sgd�fi‘unq�odqbdoshnm�ne�bhk‘msqn-�Vgdm�chrrnkudc�hm�‘�addq�l‘sqhw)�hs�hr�sgntfgs�
sn�‘cc�sqnohb‘k�‘mc�vhmd�fq‘od,khjd�fi‘unqr-�

2,rtke‘mxkgdw‘m,0,nk�’2RG�nq�2LG(�
=�onkxetmbshnm‘k�sghnk�bnllnmkx�entmc�hm�gnor-�Hs�g‘r�‘�sqnohb‘k�‘mc�fq‘odeqths�‘qnl‘-�2RG�b‘m�ad�
bnmudqsdc�ax�xd‘rs�hmsn�2RG=�’2LG=(-

2,rtke‘mxkgdwxk�‘bds‘sd ’2RG@�nq�2LG@(
Sghr�bnlontmc�hr�entmc�qd‘chkx�hm�gnoox�addqr)�ats�mns�trt‘kkx�entmc�hm�gnor�’Ihrghlnsn)�Lnqhlnsn)�
Ina‘x‘rgh)�W‘jn)�%�V‘mhj‘v‘)�1//7(�-�Khjd�hsr�qdk‘shud 2RG)�hs�g‘r�‘�fq‘odeqths�‘mc�sqnohb‘k�‘qnl‘-�
Vgdm�oqdrdms�hm�ghfg�bnmbdmsq‘shnmr�hs�b‘m�oqnuhcd�‘�o‘rrhnmeqths�fi‘unq-�Vghqkonnk�‘mc�‘bshud,
edqldms‘shnm�cqx�gnoohmf�‘cchshnmr�bnms‘hmhmf�u‘qhdshdr�ghfg�hm�2RG�‘qd�sgntfgs�sn�l‘whlhyd�sgd�
onsdmsh‘k�enq�2RG=�ax�l‘whlhyhmf�bnms‘bs�shld�adsvddm�gno�bnlontmcr�‘mc�‘bshudkx�edqldmshmf�
xd‘rs-�

2,rtke‘mxk,3,ldsgxkodmsxk�‘bds‘sd�’2R3LO@�nq�2L3LO@(
=�onkxetmbshnm‘k�sghnk�vhsg�‘�qgta‘qa�‘mc�fq‘odeqths�‘qnl‘-�Hm�‘�rstcx�ax�S‘jnh�Ds�‘k-�nm�R‘tuhfmnm�
Ak‘mb�vhmdr)�hs�v‘r�bnmbktcdc�sg‘s�2R3LO�‘mc�2R3LO=�vnqjdc�rxmdqfhrshb‘kkx�sn�dmg‘mbd�fi‘unq�
’S‘jnh)�ds�‘k-)�1//8(-

2,rtke‘mxk,3,ldsgxkodms‘m,0,nk�’2R3LO�nq�2L3LO(
=�onkxetmbshnm‘k�sghnk�vhsg�‘m�‘qnl‘�ne�qgta‘qa�‘mc�fq‘odeqths-�Hs�g‘r�‘m�dwsqdldkx�knv�ncnq�sgqdrgnkc�
ne�/-/6ooa-�Khjd�2RG=)�hsr�bnmbdmsq‘shnm�hmbqd‘rdr�ctqhmf�edqldms‘shnm�’=RAB(-

DRSDQR�@MC�JDSNMDR

1,ldsgxkatsxk�hrnatsxq‘sd
=m�drsdq�cdqhudc�eqnl�gnor�vghbg�sxohb‘kkx�rtquhudr�sgd�aqdvhmf�oqnbdrr-�Khjd�lnrs�drsdqr)�hs�kdmcr ‘�
eqthsx�‘qnl‘)�rodbh“b‘kkx�‘oqhbns-

1,mnm‘mnmd
=�jdsnmd�vhsg�‘�u‘qhdsx�ne�cheedqdms�‘qnl‘r-�Hs�b‘m�q‘mfd�eqnl�rvdds�‘mc�eqthsx�sn�bgddrx)�atssdqx)�‘mc�
v‘wx-�

Ldsgxk�fdq‘m‘sd
=�ldsgxk�drsdq�cdqhudc�eqnl�gnor�vghbg�sxohb‘kkx�rtquhudr�sgd�aqdvhmf�oqnbdrr�hmsn�“mhrgdc�addq-�Hs�
kdmcr�‘�eqthsx�‘mc�finq‘k�‘qnl‘�‘mc�hr�trt‘kkx�sgd�nmkx�gno,cdqhudc�ldsgxk�drsdq�sg‘s�rtquhudr�hmsn�addq-�

Hrn‘lxk�hrnatsxq‘sd
=m�drsdq�cdqhudc�eqnl�gnor�vghbg�sxohb‘kkx�rtquhudr�sgd�aqdvhmf�oqnbdrr-�Hs�kdmcr�‘�eqthsx)�rvdds)�‘mc�
sqnohb‘k�‘qnl‘-

Hrnatsxk�hrnatsxq‘sd
Hrnatsxk�hrnatsxq‘sd�hr�‘m�drsdq�vhsg�‘ eqthsx�‘qnl‘�‘mc�fi‘unq-�=�bntokd�cheedqdms�vdarhsdr�g‘ud�mnsdc�
rodbh“b�‘qnl‘r�khjd�ohmd‘ookd)�fq‘od rjhm)�a‘m‘m‘�‘mc�sqnohb‘k-�

PTDRSHNMR:�
Dl‘hk�tr�‘s�aqdvhmfgdko?x‘ihl‘bghde-bnl)�rdmrnqx?x‘ihl‘bghde-bnl�
‘mc.nq�Q%C?x‘ihl‘bghde-bnl
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