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Overview of a Hops Supplier
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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, suppliers communicate to growers on hop
requirements and collect information on growers' capabilities.

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

* Some Suppliers maintain Grower Portals through which we
provide feedback to the Grower community on hop quality
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 quality standards have
been met, and where hops formally enter our quality 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 quality in
the documentation, sales administrative and logistcal
services.

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
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Customer Collaboration

Hops 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

n

Third Edition

BARTH-HAAS
HOPS COMPANION

A brewer's guide to hop varieties
and hop products

HOP VARIETY
HANDBOOK | 2218
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Timely Technical Information

MARCH 2017

BARTH-HAAS(ETIA

H®P SCIENCE oo

KNOWLEDGE FOR YOUR SUCCESS

IyDl.C Schoenberger, christina.sch

CO2 EXTRACT FOR BETTER

FLAYOUR STABILITY!

This German research group is looking into beneficial
compenents in hops to improve flavour seabifty. ln
theit latest pubication, they summarize their tails
wusing CO2 extract in context with reducing the ¥on
content in beer. In comparison to dosing the extract
at the beginnirg of bo they tried differert versions of
dviaing the hop dosing throughout the bol. With
this they were able to reduce the iron content by
about 30%, resulting in imoeoved Mavour stability
not ooly based on analytical values but skso 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 nwu were developed for oll bitter

g the storage of

bsimmmmdsm&mhdsmd
preparative fiquid chromatography, high-purity eatracts
of humulinones and huupones were prepared foe
sensory testing. A trained flavour descriptive pane!
Hound humulinones to be 66% as bitter as iso-a-acids,
and hulupones to be 84% as bitter as Isc-a-acids,
Thvs stody also fourd that the bittemess intemsity of
humulinones snd hulupones ere substantiolly highe:
than peevious estimates of 35% and 50%, respectively.
Whereas iso-a-acids were confimmed to be mare bitter
than oxidized a-acids and B-acids, both huupones and
hunulinones were bitter enough to potentially have
& significant impect n beer, apecdy.nd-ylvoppcd
beers, The threshold value of humulinones was

10 be acound 8 mg/L in unhopped beer,”

I

JRY HOPPING LOW IBU BEERS AND ITS

EFFECT ON BEER BITTERNESS
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moleciar bitter compound variabdity of certain hops.

Quantitative analyses of hops stored with and without

hmmdwmﬂ&ulheddied

distinct hop cannot be explainad by an

mnwm;wm EVENTS  Upcoming Barth-Hass Hop Academy:

beer aging, thus implying unknown degradaticn Agx' 7133, CFRB, Un'varsly o Preiggis, fialy
mechanisms in hops. In a controled, wohﬂdokygv\ A N Hop Flovons facises 1 Frgf Nl er).
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10 be stable for & period of 2 years.? Pake sure to attend the the Ind

THE TRUE BITTERNESS OF HUMULINONES
A couple of recent studies revesled that the increased
biterness in dry hopped beers is greatly influenced by
the formation of humulinones (oxidized hop a-acids).
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ssayec 0.76% humdinone and 5.6% algha acds
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Technical Involvement & Relationships

Service
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Providing Hops Education

&) YCHHOPS

BARTH-HAAS HOPS ACADEMY T E CraftBrewing
The Barth-Haas Hops Academy is a formal ‘g \/ g

hops education program providing courses . A

worldwide and is accredited as part of the ASTERS OF DEER

“Institute of Masters of Beer” (IMB) two-
year professional brewing training
curriculum in Germany.




AAHAAS | BARTH-HAAS/TOI

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-the-art technologies in

analytical chemistry and sensory analysis.
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Products to Fit the Needs of Brewers

Whole hops and hop pellets CO0, 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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http://www.bojensen.net/index.html
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Sophisticated Analysis Methodologies
GAS CHROMATOGRAPHY/MASS SPECTROMETRY-OLFACTOMETRY (GC/MS-O)

i i By Cheryl Ermey and Victor Algazzali | John |. Haas

+ Quantify beer and hop flavor
+ Identify new flavor HBC hop varieties

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

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

MASS
Dl [ o] wes

Loral™ Hop Profile

The GC/MS-O separates a single sample into o spiey
its individual compounds so they can be J
simultaneously identified and smelled. o
* Gt
@ “ bing

UMONENE  HUMULENE o\ ovophiviiene gD

\/

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.

CiS-3-

8.
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Practical Applications from Technology

Bergamot

Blackberry

Aniseed

Citrus fruits

Hallertauer
Mittelfrih

Germany

Sweel
fruits

Red
berries

Spicy/

hersbal

Oescriptor
Menthal

Tea

aromatic

= Hallertaver Mittelfroh (cold infusion”)

Cream caramel

This includes the following aromas:

Mint, melissa, sage, metalkic, camphor

Green tey camomile tes black tas

Vegetal

Hallertauer Mittelruh (raw hops)

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

This hop varety almaost

disap) ¢ 0 its high
susceptibility to wilt. Thanks

fo a resur e in demand
and newly

plants, h

currently o

The flavour profile of the
Hallertaver MittelfrGh in its
1aw state is characterised by
spicy, woody aromas, such as
liquorice and hay, with slight
notes of blackberries. In the
cold infusion, flosal, tea-like
components enhance  the
verall impression

Bl

Red
berries

Spicy/
herbal

= Cascade (cold infusion®)

Descriptor

Strawberry

ackberry
Toffee
Lychee

Cream caramel

Cascade (raw hops)

This Includes the following aromas:

Cascade

Washington/
Oregon

The C(ascade 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
variely are its long, dark-
areen cones and its low alpha
conteént. In the cold infusion,
citrlss aromas. come strongly
1o the fore, whereas ueam-
caramel and  fruity  notes
ol blackberries and mango
predominate in the raw hops.
Due to its optimal cultivation
characteristics  and  good
resistance to downy mildew,
tascade s a high-yielding
hop.
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The Art of Hops Evaluation

Objective for Hop Selection

Evaluating hop lots to fulfill purchase
agreement

Determining sample varietal true-to-type
Evaluating consistency

Inspecting for damage and disease
Ensuring hops have been processed
properly
Developing relationship with your suppliers £
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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.
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Integral to Providing Value to the Industry




