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Workshop Agenda

Background and Introduction
AQI data 2020 vs. 2021
Industry collaborations
Group Sensory Training
Lexicon and reference standards
5-minute break
Hop Sample Assessment
5-minute break for data analysis

Results and Discussion




Background and
INntfroduction

Wildfires in the PNW



Unprecedented levels of smoke

PM2.5 AQI Data - Salem, Oregon
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PM2.5 AQI Data - Sunnyside, Washington
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Air Quality
Index: 2020 vs.

2021

« Land mass affected
by wildfire smoke
September 13, 2020 vs.
August 14, 2021. Areas
of unhealthy AQI (=
200) was more isolated

in 2021.
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Crop Year 2020 Research —
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(A) is compared against beers dry hopped with an increasing proportion of smoky hops (B.D). <
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Industry Collaborations

Hop Analysis — Industry Efforts
Trial “slurry” method vs. ASBC Grind
Panelist fraining and validation of lexicon
HRC Project: OSU/New Belgium/YCH/JIH
Brewing Summit Sessions:

- Analyfical  at 1:30 p.m - 2:45 p.m
- Smoky beer on tap at Yakima Chief Hops booth

- ‘Smosaic’ — ask for it by name

© 2022 American Society of Brewing Chemists




SO, you want
(heed) to bulld a
lexicon

Good luck with that!

American Society of Brewing Chemists



The probl... err... opportunity

« Most quality issues with hops are pretty well
understood due to 100+ years of farming in
the Yakima Valley -

« The high AQI timing aligned with hop
ripening was unprecedented —

 Hops have complex aromatic chemistry
with many compounds in higher
concentration and with significantly lower
sensory thresholds than smoke-related
phenols —

« Smoke-taint generally doesn’t smell...
smoky... so we needed to do some serious
research into what smoke can smell like




Smoke Toin’r/Sensory INn Hop Literature

: Wllhom Marshall — Rural Economies of the Southern Counties, 1798
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Smoke Toin’r/Sensory N Hop Literature
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Smoke Taint/Sensory In Brewing Literature

Table 29
LI ml'l'ed TO ph@ﬂOl COI’Tl'el’Tl' N Organoleptic properties and thresholds of hydroxycinnamic acids derived compounds
beel’: Organoleptic Threshold in beer
. Phenolic compounds characteristics (mg/1)
As a source of bitterness /
. 4-Vinylguaiacol Clove, phenolic, bitter 0.25%; 0.30%* and ***
OST”ngenCy from hOpS 4-Ehylguaiacol Clove, phenolic, sweet 0.13* and **
4- /Iguaiac 20%
Flavor as q pI’OdUCT Of POF+ 4 M?({l)]cll iacol Medlu.nﬁll bl.lrned 0 O
] Guaiacol Phenolic, burned 0.70%
fermen'l'(jhor] Eugenol or 4-Allylguaiacol Clove, dental, disinfectant 0.20%

. [soeugenol or 4-Propenylguaiacol ~ Clove, dental, disinfectant 0.10%
DeSC”pTorS were |Orge|y Vanillin Vanilla 0.50%

141 _ Acetovanillone Vanilla 0.50*
I’epeTITlve Ond non 4-Vinylphenol Phenolic, bitter, astringent 0.20%
representative of our early 4-Ethylphenol Cresol 0.10*

. hylphenol Medicinal, phenolic 0.20*
expel’lences Phenol Phenolic, cresol 0.30%

1 1 R 4-Vinylsyring Smoked, b 0.50%
*Wine literature was similarly Ty syrngo! qmoked, purned
L. L. . 4-Ethylsyringol Smoked. burned 0.50%
repeTITlve and limited in 4-Methylsyringol Smoked, burned 0.50%

_I_ _I_ 4-Propylsyringol Smoked. burned 0.50%*
representarion 4-Allylsyringol Smoked, burned 0.50"
4-Propenylsyringol Smoked, burned 0.25%

Syringol and syringaldehyde — —

__ = Not determined: * (3). s (152). s (11)

Callemien & Collin — Structure, Organoleptic Properties, Quantification Methods, and
Stability of Phenolic Compounds in Beer




Smoke Taint/Sensory in Molecular Chemistry

’ i i i Table 11
NOW were COOkIng Wlth Tt fl re... SENSORY DESCRIPTIONS OF VARIOUS SMOKE-ASSOCIATED PHENOLS
Diverse sensory descriptors for the ,
Optimum sensory Odor Flavor
target compounds produced by forest Compound  concentration (mg/100 mé) description description
fl res — Dimethylphenol 0.9 Phenolic, like ink, aromatic, Phenolic, sharp, charred
sweet sweet, dry
- Nt | 4-Methylguaiacol 1.9 Sweet, like vanilla, fruity,  Sweet, like vanilla, caramel-
Descrl ptlve like cinnamon, somewhat like, aromatic, pleasant
I mi | smoky, pleasantly sharp, smoke tones, burning
Discriminable! .
1 Guaiacol 3.75 Phenolic, smoky, aromatic,  Phenolic, sharp, spicy
G enera I 1Za b I e ' sharp, sweet smoked-sausage-aromatic,
sweet, dry
- Way too many' Syringol 7.50 Smoky, spicy, aromatic, Phenolic, smoky, freshly
smoked-sausage, phenolic,  charred wood, ke whiskey,
sharp, sweet dry, sharp
o-Cresol 7.5 Phenolic, sweet-fruity, aro-  Sweet, sharp, unpleasant
matic, like caramel, smoky, buming
smoked-sausage
Isocugenol 9.8 Sweet-fruity, like vanilla, Sweet-fruity, mild smoke,
like rhubarb, phenolic dry, sharp

Maga - Smoke in Food Processing (1988)

(=



Smoke Taint/Sensory in Broader Food Research

The broader food industry has more extensive work regarding
smoke-related sensory and lexicon development.

Ojeda (2002) developed a lexicon to evaluate various
smoke flavorings used in consumer packaged goods
(CPGs)

Jaffe (2017) refined this lexicon into a
generalizable language to describe all manner of
smoky things (including hops!):

Ashy, Woody, Musty/Dusty, Musty/Earthy,
Burnt, Acrid, Pungent, Petroleum-Like,
Creosote/Tar, Cedar, Bitter, Metallic, and Sour

~



Hop Smoke Taint Lexicon Refinement

© Ashy + Pungent
- Woody - Petroleum-Like
* Musty/Dusty - Creosote/Tar
© Musty/Earthy - Cedar
© Burnt - Bitter
+ Acrid © Metdllic

© Sour

© 2022 American Society of Brewing Chemists



Hop Smoke Taint Lexicon Refinement

Too general — hops

Ashy Porgen ' should be pungent
Wreeehy » Many varieties should Petroleum-Lik
- fove o oo Fsocundon
Musty/Dusty Creosote/Tar
Redundant Cedar Hops like Talus are

Musty/Earthy — very cedar-like
Burnt Bitter

. Metallic Noft pgr’r of our observed
Acrid experience...

But similar to ‘Medicinal’
Sour

16
© 2022 American Society of Brewing Chemists /




Hop Smoke Taint Lexicon

Petroleum/Tar — birch tar oill

. l.l}j‘uﬂv . ';l.‘N:-:A
HALF POUNDEB T

Acrid — heavily burnt caramel | P

v
Y LAPSANG ¢
. SOUCHONG *
\'2 Pk T

Savory - beef jerky or soy sauce § W m

BeaH el i
o 100% BEEF | Mg MROER L.

Burnt — burnft sisal twine

Smoky — Lapsang souchong tea
Medicinal - 0.001% guaiacol in EtOH
Artificial BBQ - liquid smoke

Toasted — heavily toasted bread



Hop Smoke Taint Lexicon

Petroleum/Tar - birch tar oil

. l.l“:j‘uﬂv . ';l.‘N:-:A
HALF POUNDEB T

Acrid - heavily burnt caramel e
JACK LINKS

v
Y LAPSANG ¢
. SOUCHONG *
\'2 Pk T

Savory - beef jerky or soy
sauce

Burnt — burnt sisal twine
Smoky - Lapsang souchong tea

Medicinal - 0.001% guaiacol in
EtOH

Artificial BBQ - liguid smoke
Toasted - heavily toasted bread



Group Sensory
Training

Lexicon & Reference Standards



Lexicon & Reference Standards

Hop Aroma Complexes Hop Smoke Taint

Citrus Petroleum/Tar — birch tar oll
Tropical Acrid — heavily burnt caramel
Stone Fruit Savory — beef jerky

Berry Toasted — heavily toasted bread

Pine Smoky — Lapsang souchong fea

© 2022 American Society of Brewing Chemists
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'‘Smoke Break’

5 minutes to recover before sample
assessment.

. / 4
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HOP Sensory
Assessment

Put your training to good use!



What the heck are we

doing now?e

We're evaluating six blinded hop samples using
Compusense®

Evaluations will use check-all-that-applies (CATA)

Like Draught Lab/Sample Ox - If you smell if,
click it

In between samples, take a break to clear your
palate

Sniff your towlette or your arm (this is a coffee
bean-free zonel)

Best Panel Practices: This is also a spoiler-free zone!

23



https://tinyurl.com/brewsummit22smoke
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'‘Smoke Break’

Give us 5 minutes to crunch the numbers!




Results & Discussion

"Talk amongst yourselves — don't get too verklempt’

nd



BIG REVEAL -
Blinding Codes



©

Show of hands? Was it obvious?

428
299
853
971

935

362

American Society of Brewing Chemists
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Hopefully it was!

428
299
853
971
935

362

American Society of Brewing Chemists

Citra Smoke
Citra Clean
Mosaic Smoke
Mosaic Control
Azacca Smoke

Azacca Control




Raw Data

© American Society of Brewing Chemists



Bar Charts — Basic Analysis

© American Society of Brewing Chemists



Correspondence Analysis / PCoA

© American Society of Brewing Chemists
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THANK YOU!

Have questions/want to join use

Contact
Tiffany.Pitra@yakimachief.com
Jeff.Dailey@johnihaas.com
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