Consumer Sensory Engagement

2020 Craft Malt Conference

g N < S DTG e IS A - AR e T .
e * : St ST ARG (50 100 |
. 4 3 AN . e e P v O
> ¢ b ~ 2 ")~ . 4 2 . p
o A A v U AR s - e Ok -
Nty ¥ * » . - W4 - A A <
) 7 g P e W T s P
2% hA s . v Yo e -
A ’ - - AR (L 0 P A Ly
¢ . - N - S STA i |

Evan B. K. Craine
evan.craine@wsu.edu




Lindsay Cassie
Barr Poirier

Aaron
Macleod

MOSCOW

Brewing Company

Hannah
M\ Turner
Brian  Joel | I—,\! ,!\LlTC

Estes Williamson




."

Stephen Laura Kevin Carolyn
Bramwell Lewis Murphy Ross

WASHINGTON
GRAIN
COMMISSION

WASHINGTON STATE
[UNIVERSITY

Cedric Halle  Julianne
Habiyaremye Choi Kellogg

NS
- ey



“To appreciate something you must understand it, and
to understand something you must experience it.”




LYON
- Two-rowed spring feed/malt barley (2013)

« Baronesse/Spaulding

|

WSU INSIDER

FOOD & AGRICULTURE @

LYON WSU-bred barleys delivering
e . unique Northwest beer flavors
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"MAINSTEM HAS PROUDLY WORKED WITH WSU'S LYON 2-ROW BARLEY SINCE 2017. WHILE NOT

TYPICALLY USED FOR MALTING, WE'VE ENJOYED ITS LEADING DROUGHT TOLERANCE, DISEASE

RESISTANCE, SMALL BATCH MALTING PERFORMANCE, AND SOME NOTEWORTHY CRAFT BREWING

QUALITIES. LOOK TO LYON AS THE START OF A GREAT STORY. WE ASK THE BEVERAGE INDUSTRY JOIN

US IN SUPPORT OF WSU'S LAND GRANT RESEARCHERS AND THEIR NEXT CHAPTER OF CRAFT MALTING

BARLEYS, BRED TO THRIVE IN THE UNIQUE DRYLAND CLIMATES OF THE PACIFIC NORTHWEST."
MAINSTEM MALT, WALLA WALLA, WA

"ACROSS MALT STYLES, LYON PRESENTS FOCUSED AND BRIGHT FLAVOR PROFILES,
WITH HONEY AND FRESH GRASS CENTRAL TO LIGHTER MALTS, AND LIGHT EARTH AND
CRACKER COMING THROUGH IN HIGHER KILNED RECIPES. THE LYON VARIETAL IS
CONSISTENTLY HIGHER IN BETA-GLUCAN THAN STANDARD MALTING BARLEYS, BUT

WITH ATTENTION THIS TRAIT HAS PROVEN TROUBLE FREE."
LINC MALT, SPOKANE, WA



BREEDING A MALT QUALITY BARLEY

Brewers

Maltsters Consumers

Breeders Farmers




TITLE: FROM GROUND TO GLASS: EVALUATION OF UNIQUE BARLEY VARIETIES FOR WESTERN
WASHINGTON CRAFT MALTING, BREWING AND DISTILLING

PRINCIPAL INVESTIGATOR(S) AND COOPERATOR(S): STEPHEN BRAMWELL (P1), DR. KEVIN MURPHY
(Co-Pl), DR. THOMAS CoLLINS (Co-Pl)




2017 TRIAL: GRAIN AND MALT QUALITY

* No significant difference in yield; comparable to Copeland
« Replicated (3) data from Cereal Crops Research Unit

« Grain and micromalt quality (Hartwick, unreplicated)
 Pilot Malting (Oregon State University) -> malt quality

- Hot steep & beer consumer panel

Stephen
Bramwell




2017 Trial: Grain Quality

: : Test Plump
- Mo;g/:)ure I()Q)tsg)' Weight (6/64” GE(‘;:)mI GE((y?)ml
’ (Ibs/bu) %)

13.4 10.3 489 99.6 100
149 99 50.1 984 100 82
150 10.0 52.9 99.1 97 80
154 10.1 50.6 987 96 90
16.9 10.3 49.7 99.1 97 87
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2017 Trial: Micromalt Quality

- et Fine | Color |, Alpha
Fr'a?II'ty Extract| ("SRM) SN, sy/u : Amylase
(%) %) (ppm) (mg/L)| (L) | " pu)

@) EGEN 94.9 2.44 A3 49.9 232 131 58.5

117.17 84.5 80.6 1.60 340 40.7 156 94 31.0

107.43 /3.2 82.4 1.57 471 40.8 157 86 33.9

120.14 82.0 81.7 2.49 195 475 217 98 46.1
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81.8 81.1 2.39 228 45.0 202 95 39.0
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| Hartwick
| (standard)

OSu

minimally)

OoSu
(modified)

OoSu
(modified)

All

(LT fiil-:M Copeland

120.14
120.17

117.17
107.43

8 hrs wet
(16 hrs air)
6 hrs Wet
(14 hrs air)
2 hrs wet
@ 14°

8 hrs Wet
(16 hrs Air)
8 hrs Wet
(12 hrs Air)
2 hrs Wet
@ 14° C

8 hrs Wet
(16 hrs Air)
8 hrs Wet
(12 hrs Air)
2 hrs Wet
@ 14° C

5 hrs Wet
(19 hrs Air)
5 hrs Wet
(15 hrs Air)
2 hrs Wet
@ 18°

96 Hours @ 15°C

96 Hours @ 15°C

120 Hours @ 15°C

120 Hours @ 15°C

6 hrs @ 55°C, 6
hrs @ 65°C, 6
hrs @ 72°C, 4
hrs @ 85°C

5 hrs @ 50°C,
5 hrs @ 55°C,
AT =9 @ 60°C,
6 hrs @ 72°C,
4 hrs @ 85°C

5 hrs @ 50°C,
5 hrs @ 55°C,
AT =9 @ 60°C,
6 hrs @ 72°C,
4 hrs @ 85°C

5 hrs @ 50°C, 5
hrs @ 55°C, AT
=9 @ 60°C,

6 hrs @ 72°C,
4 hrs @ 85°C




2017: Pilot Malt Quality

Friability _fine  Color o - can s/T FaN pp AlPha
o Extract ('SRM) o . v Amylase
(%) %) (ppm) (%) (mg/L) (L)~ p5yy)

Copeland 87.5 81.3 2.20 85 44.4 193 122 64.8
11717 89.1 79.5 1.84 99 40.9 151 106 47.8
107.43 87.9 81.5 1.87 95 37.7 155 101 47.6
120.14 86.1 81.5 2.79 127 44.7 208 102 60.9

120.17 84.4 80.9 2.49 130 424 190 100 56.7
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. MOSCOW
BrEWI ng Brewing Company

* 5.5lb mash weight

« 1 oz Tahoma Hop (6.5% alpha)
@ 60min

« 3gal fermentation volume

* Wyeast 1056 American Ale
Yeast

 Bottled (12fl oz) under CO,

Entry | OG (sg) ABV (%)
__Entry | OG (sg) | FG (sg) | ABV (%)

Copeland  1.048 1.006 5.46
11717 1.053 1.006 6.11
107.43 1.050 1.006 5.72
120.14 1.051 1.006 5.85
120.17 1.059 1.007 6.76




Consumer Panels

*IRB #17398-002 * Hedonic Scales (1-9)
°Day 1: Hot Steep (30mL) * Overall Liking
* Day 2: Beer (30mL) * Appearance

* O5 participants (same each day) : E\i/:feertr?:ssss

° Screener and survey * Taste/Flavor
* Willingness to purchase * Check all that apply




























Aroma
Appearance
Taste/flavor
Sweetness
Bitterness
Overall

Appearance

Attributes ©

HEDONIC SCALES: HOT STEEP

0.76
<0.001
1.0
0.56
0.12
0.87

- | COPELAND |107.43|117.171120.17]120.14
6.15b 6.13b 6.56a

6.24b

6.67a



HEDONIC SCALES: BEER

Aroma <0.01
Appearance <0.01
Taste/flavor <0.01

Sweetness 0.03
Bitterness 0.06
Liking overall <0.01

Willingness to Pay 0.65




HEDONIC SCORES: BEER

Aroma 5.89 c 6.33bc 6.93a 6.61ab 6.96a
Appearance 6.67 b 7.04a 708a 6.89ab 6.91 ab
Taste/Flavor 5.53 b 6.24a 6.31a 6.02ab 6.01 ab
Sweetnhess 5.53 b 5.82ab 6.06a 5.85ab 5.69ab
Bitterness 5.15 a 5.37a 5.59a 5.40a 5.20a
Overall Liking 5.52 b 6.05ab 6.18a 5.89ab 5.68ab
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CHECK ALL THAT ApprLY (CATA)

HOT STEEP BEER

Bready 0.809 Butter 0.146
Breakfast Cereal 0.259 Cereal 0.410
Earthy 0.349 Chemical 0.008
Floral 0.223 Citrus 0.021
Fruity 0.012 Earthy 0.002
Grainy 0.377 Floral 0.759
Grassy 0.498 Fruity 0.017
Honey 0.462 Grassy 0.055
Nutty 0.210 Nutty 0.650

Other 0.010 ]
- Aromatic 0.000
Yeasty 0.474
Cochran’s Q Test Other 0.078



FRUITY COMPARISON

Copeland | 120.17 | 120.14 | 107.43 | 117.17

Hot Steep 0.200 (b) 0.158 (ab) 0.053 (a) 0.126 (ab) 0.137 (ab)

Beer 0.149(a) 0.170 (ab) 0.309 (b) 0.234 (ab) 0.277 (ab)

*Copeland and 120.14 switch rank
from Hot Steep to Beer*




F2 (19.39 %)
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BEER: CORRESPONDENCE ANALYSIS (ALL)
(axes F1 and F2: 76.24 %)

Other
o
117.17 Chemical Earthy
o le e Copeland
Bytter
SweetAromatic o Floral 120.17 Grgssgtale
—e ! ® , 0 & + + +

L

o
0.
Fl'l]ilzty » ;Yeasty
Cereal

o
Nutty

el
- §07.43

Citrus

0.7 06 05 04 03 02 01 0

01 02 03 04 05 06 07

F1 (56.85 %)

e Attributes

e Products

0.8



BEER: CORRESPONDENCE ANALYSIS
(axes F1 and F2: 82.91 %)
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Attribute Impact on Overall Liking of Beer

Mean impact

Fruity

SweetAromatic

Citrus

Chemical

-1.5 15




WILLINGNESS TO PAY FOR A SiX PACK

___Price | Copeland | 120.17 | 120.14 | 10743 _

$7.99 34% 34% 25% 40% 32%

$9.99 19% 18% 27% 20% 24%

$11.99 6% 8% 11% 5% 6%

$13.99 1% 3% 3% 3% 0%
| would not

buy this beer 40% 37% 34% 32% 38%

— )“"‘ L o
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Impact and Next Steps

e Consumer Behavior

 Comment Coding
« Cluster Analysis
« Logit Models

« 2018 Trial: Sensory at Scale
« MBC Seed Lab SMaSH

e Consumer education and
outreach

*Palmer (107.43) variety release
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