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Overview of Hops Supplier Structure

Products,
Hops from Services for
Own Farm Brewers &
Others

Hop Supplier,
Processor

Sourcing Hop Varieties,
Hops from Knowledge &
Growers Innovations
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Hop Supplier — Grower Relationship

Hop Quality and Supply Assurance begins at the Farm....

« Through procurement, hop suppliers maintain constant contact
and develop relationships with the grower base.

« With brewer input, communicate to growers on hop
requirements and collect information on growers’ capabillities.

» Hop Suppliers visit farm sites during the growing season and
note agronomic conditions and work in concert with growers to
address quality issues. » R

« Some Suppliers maintain Grower Portals
through which we provide feedback
to the Grower community on hop
guality related issues.
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Ensuring Quality & Adding Value

From the Field to the Brewery!

» Harvest Take-in and Warehousing: Harvest is a time to verify that our
guality standards have been met, and where hops formally enter our
guality system.

« Manufacturing: State of the art manufacturing facilities and processes
ensure the quality, trace-ability and preservation of our products. Quality
Assurance/Control programs provide feedback at all steps of the
process.

« Sales Administration and Logistics: It is not good enough just to make
great products, top suppliers ensure quallty in the documentatlon sales
administrative and logistical services. - ~« s

* Innovations: Driven to innovate —
always looking to develop and
improve products and processes.
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Customer Driven Innovation

Technical Resources:
* Hop Breeding Programs and Experimental Farms
« Hop Product Innovation and Development

« Extensive Hops Laboratory
Capabilities Including Hops
Sensory Analysis

» Research Breweries

* Hops & Beer Analytical
Capabilities and Sensory
Descriptive Panels




Customer Collaboration

Hop Suppliers successfully collaborate with brewers worldwide, big and
small, to help each reach their goals, whether it be with traditional
hopping and new varieties, or in the use of more advanced hop
products.

With recent emphasis on hops in brewing formulations and beer
brands, it is even more important to establish both commercial and
technical relationships with brewers to help with the challenges now
faced in the beer market.

The commitment to these

challenges is evidenced by the
investments made in hops innovations
efforts and in the construction of new
facilities including research breweries.
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Knowledge, Creativity & Development

Top-tier hop suppliers have in-depth hop
knowledge and skilled technical personnel
located around the globe.

Typically with vertically integrated product
development company providing hop
breeding, traditional and advanced hop
products.

Employ both hops and brewing experts to
assist customers with defining their
brewing needs. With internal resources
and industry network we are able to rapidly
take a project from concept to completion.

Provide effective support for your hop and
brewing research requirements.
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Sharing Knowledge

@ JOH.BARTH & SOHN

THE HOP AROMA COMPENDIUM o

THE HOP AROMA COMPENDIUM

vour guide
)

@ JOH.BARTH & SOHN

BARTH-HAAS
HOPS COMPANION

©

YCHHOPS

A

M /A AA

Third Edition

BB IS

(03 JOH.BARTH soMN

THE Hop AROMA COMPENDIUM

A brewer's guide to hop varieties
and hop products

AAHAAS | BARTH-HAASETIV

HOP VARIETY
HANDBOOK | 2218
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Timely Technical Information

MARCH 2017

BARTH-HAASI

HOP SCIENCE e

KNOWLEDGE FOR YOUR SUCCESS

by Dr. Christina Schoenberger, christina.schoenberger@johbarth.de

CO2 EXTRACT FOR BETTER

FLAVOUR STABILITY!

This German research group is looking into beneficial
compenents in hops to improve flavour stability. In
their latest publication, they summarize their trails
using CO2 extract in context with reducing the iron
content in beer. In comparison to dosing the extract
at the beginning of boil they tried different versions of
dividing the hop dosing throughout the boil. With
this they were able to reduce the iron content by
about 30%, resulting in improved flavour stability
not only based on analytical values but also on
sensory evaluation.’

ABOUT THE STABILITY OF

BITTER COMPONENTS IN

HOPS DURING STORAGE...

These German researchers are specialists in identifying
and quantifying bitter components in hops. In this
project, heat maps were developed for all bitter
components during the storage of several years.

The data presented gives profound insight into the
molecular bitter compound variability of certain hops.
Quantitative analyses of hops stored with and without
the influence of oxygen revesled that the decline of
distinct hop constituents cannot be explained by an
increase in transformation products formed during
beer aging, thus implying unknown degradation
mechanisms in hops. In a controlled, cool and oxygen
free environment, the relevant bitter components proved
to be stable for a period of 2 years.?

THE TRUE BITTERNESS OF HUMULINONES
A couple of recent studies revealed that the increased
bitterness in dry hopped beers is greatly influenced by
the formation of humulinones (oxidized hop a-acids).

Using previously established synthesis methods and
preparative liquid chromatography, high-purity extracts
of humulinones and hulupones were prepared for
sensory testing. A trained flavour descriptive panel
found humulincnes to be 66% as bitter as iso-a-acids,
and hulupones to be 84% as bitter as iso-a-acids.

This study also found that the bitterness intensity of
humulinones and hulupones are substantially higher
than previous estimates of 35% and 50%, respectively.
Whereas iso-a-acids were confirmed to be more bitter
than oxidized a-acids and B-acids, both hulupones and
humulinones were bitter enough to potentially have

a significant impact in beer, especially in dry hopped
beers. The threshold value of humulinones was found
to be around 8 mg/L in unhopped beer.

s or Falporcs,
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HOPSTEINER | NEWSLETTER

DRY HOPPING LOW IBU BEERS AND ITS
EFFECT ON BEER BITTERNESS
ITECHNICAL SUPPORTI

EVENTS  Upcoming Barth-Haas Hop Academy:
Apr 2172, CFRB, Unvessity o Perugia, liely.
All About Hop Flavour {lectures i 'shflialar).
- Registra.ion al giusepoe perre i@un'og,il
Make sure to attend the the 2nd International
Brewers Symposium on Hops, July 761+ 1o 7811,
Corvallis, OR USA. hilo:ffhopsllavar?O7.com

Other hoppy events:

- Apr1 10 h-1317, Craft Brewers Conference, Washington DC, USA
« May 14 h-181h, EBC Congress, | uoilara, Sleven's

« Jure 41b-7 h, ASBC Annual Meeting, For. Myers, FI USA

Lawi IBU beers {20 ppm of ispalpha acids or less) that are heavily dry 1opoed, with 116
of heps per barrel (0,381 kgfhl} or mora. can experignce significant changes in hop acid
composizen.

Unlike high 1BU beers, low 13U beers thet are dry hopped logse very little isoalphz acids
yet gain significant amouts of humulingnes and zlpha acids. Tlurmulingnes are reportad
o he B4% as bitter as iscapha acids and alpha acids abaut 1/1Cth as bitter as isozlpha
acids. T1e aelow table contains the |1PIC analysis of a control beer dry happed with 0.5
Ihs, 1.0 1bs, and 2.0 135 of Cascade hop pellets for three cavs at 18 °C. |he Cascade hops
zssayed 0.76% humnulinene and 5.6% alpha anids,

Dry hopping unde- thess conditions cavsed & slight dros in iscélpha acid concentration
bul causcd a large incase in alpha ac’d concenbizlion and hurmulinene concenlralisn.
This chaige in hop acid compositicn increases te bitterness intarsity of the beer,

Ny tzking Inte aceaunt the relative bitterness of all three hop acids ana can "calculate te
titteress” of these beers to better estimate what the perceived sensory bitternzss will be.

a o 15 o a 15

0.5 BRE] 1z ! a 13

1.0 0.8 1 I B2l

7.0 0787 10 6 2R 31
~islculated aittaress = por zoslpa At — Ipp eeatios s 015 — ipp kLmwinans ¢ 066

Depanding on the varisty Lsed, th's means dry hopping low 1BU bears will make bess
lesle more biller. This is the cemplele oppesile ol whal happens when one doy hops a
high 13U beer. Ta see what happens when cne 2ry 1ops a high IBU beer, see February
2017 Newsieller

To learn more please do nol hesilalz Lo conlael us.

: m:ﬂ.%}/ bn Gontide S
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gAVE THE DA

EVENTS MARCH
MARCH, 611

104, Brau- und meschinentechnisce
Arbeislagurg

MARCH, 22NB

MARCH, 22n0 - 24711
MARCH, 28TH - 3071

EVENTS APRIL
APRIL, 10TH - 127TH
APRIL, 17TH
Trends in Brewing
APRIL, 2157
APRIL, 2711

Dicsdner Sraverag
WWW FACEBOOK.COM
@TEAMHOPSTEINER

WWW.TWITTER.COM
@TEAMHOPSTEINER

WWW. INSTAGRAM COM/
HOPSTEINER_EURQPE/

COMMITTED TO THE BREWER
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Technical Involvement & Relationships

Service

R =

33RD CONGRESS
EUROPEAN BREWERY
CONVENTION

TECHNISCHE Vou
UNIVERSITAT
MUNCHEN

Institute of Brewing & Distilling
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Providing Hops Education

BARTH-HAAS f 5[0l W \@:\0] 3"\

The Barth-Haas Hops Academy is a formal hops
education program providing courses
worldwide and is accredited as part of the
“Institute of Masters of Beer" (IMB) two-year
professional brewing training curriculum in
Germany. by

TTTTTTTTTTT

YCHHOPS

Hops & Brew School

BSG

CraftBrewing




Laboratory & Sensory Services

Industry leading quality assurance facilities providing analytical
services of hops for bitter and aroma compounds, as well as hops in
beer and standard beer analyses.

Research and development of advanced hop products, from laboratory
scale to commercialization.

Combining the analysis of both hops and beer, using state-of-art
technologies in analytical chemistry and sensory analysis.

C
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Products to Fit the Needs of Brewers

 Whole hops and hop pellets
* CO2 Hop Extracts
 Advanced Hop Products
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Hop Technology — Solutions & Innovations

Bitter compounds in hops and beer chemical structures
chalcones a-acids B-acids
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>, Haseleu, G_; Intelmann, |.; Hofmann, T. Food Chem. 2009, 116, 71-81
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Light-struck Compound

3-methyl-2-butene-1-thiol



Hop Aroma Research
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Humulene '

3

hexene-1-ol

CIS

http://www.bojensen.net/index.html
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Sophisticated Analysis Methodologies

HAAS

A Supreme Tool for Flavor Innovation

The selectivity of human olfaction make Gas
Chromatography/Mass Spectrometry-Olfactometry
(GC/MS-O) a powertul tool for flavor analysis.

s X

LIMONENE ~ HUMULENE o vOPHYLLENE

MYRCENE (53 4MMP
& GERANYL
LINALOOL ACETATE

HEXENE 1-0L

Linking GC/MS data to Human Smell

AROMA
SAMPLE

CHROMATOGRAM

SNIFFING
PORT
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The GC/MS-O separates a single sample into
its individual compounds so they can be
simultaneously identified and smelled.

t3 t‘&t‘%«‘ﬂ

GAS CHROMATOGRAPHY/MASS SPECTROMETRY-OLFACTOMETRY (GC/MS-0O)
By Cheryl Ermey and Victor Algazzali | John I. Haas

Imagine the Possibilities

+ Quantify beer and hop flavor

« Identify new flavor HBC hop varieties

+ Measure dry hopping and flavor efficiency
- Create innovative flavor products

Loral™ Hop Profile

-
Onion/Garligu?® 5 Herbal
" ;
Spicy

Earthy

Woody Fruity

Smelling the Future

The GC/MS-O provides our industry with a
relationship between the chemical and sensory
data collected. This capability will help us to create
the path for new and exciting innovations in brewing
and hop breeding. It can also be a valuable tool
for quality control and new product development.
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Practical Applications from Technology

Bergamot

A
a

f;ﬁx.
Aniseed
Citrus fruits

R
D

berry

Hallertauer
Mittelfrih

Germany

Red
berries

Spicy/
herbal

Woody
aromatic

Vegetal

Cream caramel

® Hallertauer Mittelfrih (cold infusion®) Hallertauer Mittelfrih (raw hops)

Hallertauer Mittelfrish is the
original regional variety
of Hallertau and, with its
delicate aroma and average
bitter content, is still very
popular today.

This hop variety almost
disappeared due to its high
susceptibility to wilt. Thanks
to a resurgence in demand
and newly available virus-free
plants, however, the cultivar is
currently making a comeback.
The flavour profile of the
Hallertauer Mittelfrah in its
raw state is characterised by
spicy, woody aromas, such as
liquorice and hay, with slight
notes of blackberries. In the
cold infusion, floral, tea-like
components enhance the
overall impression.

Strawberry

Blackberry
Toffee
Lychee

Cascade

Washington/
Oregon

Sweet
fruits

Red
berries

herbal

Vegetal

aromatic

Cream caramel

® (ascade (cold infusion®) Cascade (raw hops)

The Cascade mountains,
with their volcanic origins,
give the cultivar of the same
name its medium-strong,
very distinct, fragrant floral
aroma.

The main features of this
variety are its long, dark-
green cones and its low alpha
content. In the cold infusion,
citrus aromas come strongly
to the fore, whereas cream-
caramel and fruity notes
of blackberries and mango
predominate in the raw hops.
Due to its optimal cultivation
characteristics  and  good
resistance to downy mildew,
Cascade is a high-yielding
hop.
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The Art of Hops Evaluation

Hop Quality Evaluation and Selection
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Hop Quality Evaluation & Selection

Objectives for Hop Selection:

Evaluating hop lots to fulfill purchase agreement
Determining sample varietal true-to-type
Evaluating consistency g

Inspecting for damage
and disease

Ensuring hops have been
processed properly

* Developing relationship with
your suppliers

C
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Not Just Suppliers — We’re Also Brewers

Haas Innovations Research Brewery in Yakima

« State-of-the-art 2-barrel research
brewery combines flexibility and
reproducibility. Offers complete brewing
capabilities and is designed for
maximum flexibility and commercial
scale-ability.

» Able to accommodate all hop products,
traditional and advanced.

* The brewery contributes significantly to
the evaluation of experimental hop
varieties and the development of new
hops and hop products.



Integral to Providing Value to the Industry
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