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Malting Barley Breeding
Guidelines

[TLU

4 A+ —Fnis

Q Milwaukee, Wisconsin info@ambainc.org

Ideal Malt Criteria Adjunct Brewing All-Malt Brewing & Grain Distillers
Better Barley =~ Membership  Industry Leadership ~ News & Events  Advocac adopted by AMBA June 2021 Two-Row Distilling Two-Row Two-Row

AMBA Member Interest* 62% 32% 6%

Barley Factors

Plump Kernels (on 6/64) >90% >90% >70%

Thin Kernels (thru (5/64) <3% <3% <5%
Germination (4 ml, 72-hour GE)  [>98% >98% >98%
Protein <13.0% <12.0% 11.5-14.0%
Skinned & Broken Kernels <5% <5% <5%

Our members

Malt Factors

Y Total Protein <12.8% <11.8% 11.0-13.5%
a re p a s s I o n at e on 7/64 screen >70% >75% >50%
Glycosidic Nitrile (g/MT)» <0.5 <0.5
a b o u t b a rl ey PSY (LPA/MT) =400

Measures of Malt Modification

Our work supports a high quality and sustainable supply of malting barley for various end-users.

Beta-Glucan (ppm) <100 <100

Soluble/Total Protein 40 - 47% 38 -45% >48%

OXRETEFAMBA CRERZ=AZHEE) HEHE
OYJI2yT(—([CFARFE-I =t HESH . EIBEFHFEDEN.
7378 IVIOV—0)5T MRS OBRTE

OrllFRMERC=ILA. A=ILEBILRE=IL - AEUYYH, LA AW A
DEENMFE

H

i iers e ron s e a0 NEEPS://@ambainc.org/

LPA/MT or more. GN and PSY are distilling, not brewinc
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jJ)l/} \E\/@QI}}L Bringhurst, TA 2015. Barley research in relation to Scotch whisky
production a journey to new frontiers. J. Inst. Brew. 121(1) 1-18
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19854 |
IV AT

AR A -.-150 ppb

USA2)

Fxr1. 52043 150 ppb

T 1.

40

[n

FZMIVIEEE oo

CEFARCHIVIZETFIL (EC) BMER N,
DNDETHH =N TND,

---125 ppb (B3FEiRHl)

EPH ¥ —H—([C KD ARZEXRGFOEIR G ENEIL N,

KHIIRETIEDA AF—(CHWBAZEELE U TCEPHZ (ZFEAE~EL
VESIZWVED (=low/non GN) FZITHMEESINTHED.,. EFAXK

DEC -

RS EIRVMERA D ER EN D TWL D,

1) Government of Canada 2020 Health Canada's Maximum Levels for Chemical Contaminants

in Foods

2) FDA 2023 Ethyl Carbamate Information for Industry to Limit Ethyl Carbamate in Alcoholic

Beverages

3) EFSA (European Food Safety Authority) 2007 Ethyl carbamate and hydrocyanic acid in
food and beverages - Scientific Opinion of the Panel on Contaminants
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https://bsgcraftbrewing.com/koda-the-power-of-rahr-malting/
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SN (%) B3 bUEEREE 0.9%UTF

PERICHDD
(o) ~ 0)

KL (%) AL ERORS 36~42%
DP (WK) IYFEE T ROLEER S B2250~350 OWK
DON FAFSZNL - IViEE HMTEEMEE 1.1 mg/ILLTF



BB EZDFU >

SZAR
[MALT Practical Brewing Sciencel X.S. Yin (2021)

SRR AIEN SEIRE T, LIRS

[ Craft Maltsters Guild Quality and Safety Manual |
Craft Maltsters Guild (2017)

RIS C B IRAGR PROE SR

[The Craft Maltsters’ Handbook| D. Thomas (2014)
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[Malts and Malting] D.E. Briggs (1998)
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Canadian Malting Barley Techinical Centre (CMBTC)

Malt Academy L@ l:mB'":

CANADIAN MALTING BARLEY TECHNICAL CENTRE

MALT ACADEM ‘ MEMBERS AREA \ PUBLICATION:! ’ NEWS & COMMUNIQUES

\ B N | U
ftam ﬁtyand pl‘pﬁtgblhty in th?Canadjan Wi

~

R Y barleyvalue chain.

{

1))
v \g
tﬁ

REGISTER TODAY i ... N L 5 PP
'FACILITY & SERVICES

PRODUCER MALT ACADEMY :

5://cmbtc.com/
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malt

academy

1-WEEK INTENSIVE MALTING COURSE

1-WEEK INTENSIVE MALTING COURSE - NOVEMBER 27" - DECEMBER 1°7, 2023

MALT ACADEMY 1-WEEK INTENSIVE MALTING COURSE ‘ 3-DAY MALTING OVERVIEW COURSE ‘ ONLIN

PLEASE CONTACT SLAGASSE@CMBTC.COM FOR MORE INFORMATION.

MALT ACADEMY

Home ‘ Malt Academy | 1-Week Intensive Malting Course

PROGRAM

* World Barley Qrigins
* Barley Morphology and Structure

MAIN OBJECTIVES Barley Breeding

R=OBEE, HZEqH,

I VVECR HILTIIDIVE IMlaltilly “wJuisc —

miay 19717, &£vV17

S

The CMBTC is happy
person, for our 1-we
Malt Academy progr
health regulations, w
for masks, social dist
of vaccination.

The Malt Academy
located in Winnipeg,

nracrarmmineg ralatars

A hands-on course designed to give participants
theoretical and practical knowledge of malting
technology, the malt manufacturing process, and
of the factors that influence malt quality and its
impact on brewing performance.

PEDAGOGIC MATERIAL

Lectures

Round-table exchanges and case studies
Hands-on instruction in the CMBTC malt-
house

* Lecture material presented in hard copy

Invalid Displayed Gallery

quality barley malt a
of how finished malt

* Barley Selection
* Barley Analysis

Handling and Storage on Malting Barley

* Malting Overview
* Malting Biochemistry

The Detailed Process
* Cleaning and Steeping
= Germination
* Kilning

* Malt Analysis
* Specialty Malt Production

Brewing 101

* Matching Malt Specification to Brewing

Performance
Practical Problems

Fr1EE BEFEﬂ(l:ll_FEﬁ (5E|FE|E.|) O1—AND
=, RZEVPZIF

BACKTO CMBTC

https: //cmbtc com/malt academy/
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WMBRRZHOAES °8

DRSS
Cs=Pa,/ (Bwx Wp) x 1/fL

Cs: HimOAREe (REHBRE) .\ 1 \wFHIhOEESE (RZFRE)

Pa: FH4E=SZ (EIFREH)

Bw : 13BRID)wWFEL

Wp : FRIGEIEE (~55:8)
fL : OXTJ7945— (B3 /[RZLE#E =0.8~0.85)

FHEES WERFREZES F ] LERD fEDREE
(Z3F t) (RZ t) HrERE J\yFER ([RZ t)
Pa Pa./fL Wp Bw Cs
150 176 16 1.40 /.9

16 2.33 4.7
300 353 50 1.17 6.0
598 /704 50 2.33 6.0
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7K 1237R)L 1208 R
eyl 11575R) 11110RJL
Nz 4185R)L 3730
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- ESBREFINIIIHBOFERACEGEINDIN, ENUEEREILENRRL)
Toth, G 2019 Craft Floor Malting A Practical Guide
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LZ ENGINEERED TO ENJOY. SINCE 1677.

Kaspar Schulz (J#)

wstan sohuons

: B https://www.kaspar-sc

The SCHULZ malting system consists of an external conical
steeping vessel and a germination-kilning drum with connected
aeration technology.

SCHULZ has used the most advanced technologies available to
design an automatic and fiexible malting system that can turn ou
a variety of reproducible high-quality malts and malt products.

An extremely high level of automation ensures a pleasant. less
labour-intensive malting process that will cut down on work hours. The automatic
program gives you user-friendly access to process steps. parameters and recipes —
no programming knowledge needed.

The huge variety of malts that can be produced in the
malting drum leaves nothing to be desired. In addition to processing of a wide variety
of grains. it has enormous potential for boosting product diversity and for distributior
to all malt-processing industries — and all in line with the most stringent food safety
standards.

Eliminating additional turning devices that can crush or damage the
grain ensures that the grain is mixed uniformly and gently. Uniform distribution of the
grain during each step of the process guarantees homogeneous products of the
highest quality.

- The right unit for companies of any size: 2: 5: 10 and 25 tonnes of barley per batch

- Easy system with kilning drums when using
existing components (steep. heating and ventilation technology. glass tube heat
exchanger. automation)

- Flexible batch sizes of 25-100% overall capacity

- High level of automation reduces the workioad

- Revise and enter recipes easily with no need for programming skills

- Process alternative grains for maximum product variety

- Temperatures of up to 130°C in a closed system can be used to produce a wide
range of malt varieties.

- Pristinely hygienic conditions in line with the strictest current food industry
standards
- Unique appearance and design

QUANTITY OF
GERMINATION/KILNING
DRUMS
UNIT SIZE 1 2 3
2 to barley/batch 100 200 300 to of Daney
80 160 240 to of finished malt
Tonnes of barley
5 tonnes 250 500 750 _
Tonnes of finished
barley/batch 200 400 600
malt
Tonnes of barley
10 tonnes 500 1000 1600 -
Tonnes of finished
barley/batch 400 800 1200
malt
Tonnes of barl
gl &9
WHZ. Ze
L]




BE ORI

Kaspar Schulz (J#)
ORlZEL- 2&% 1677 - B SHEAR A — h—
OREZHENS 2014

ORBEAI(T - =ad )+ FHIFIEERS LA (S+GK)
OXKSES . 2, 5, 10, 25K
Q__jc-:kj:*/ ;é%i :

Root Shoot Malting (10h>x2 )
EEZEBET (2box 1 dbiEE) BE
AT AL A A=ANT AT1—=F> AF3 0, EBE

--:Root Shoot MaltinglIKEDZEZFOMIFI S TELETERSS
DI BE(SITDIR T E
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Malting Equipment, Consulting, Solutions & Service &= Espaiiol / ™ Pycckuii / 2% English

YI n g ta I M a C h I n e ry ( I:ZI ) Home  Products  Reference  News  ContactUs Q

CRAFT MALT WITH PASSION!

With the craft beer rapid development, the craft beer wave has engulfed the beer market.
Whatis the soul of craft beer? Here it is: craft malt.

WHO WE ARE

Laizhou Yingtai Machinery Co., Ltd is a professional

supplier on malting and roasting system. With more

than 30 years' malting experience, YINGTAI has

designed and manufactured malting systems from

small to big sizes. Our team consists of many people

with a long history in the malting and roasting industry,

who maintain a high level of customer focus, industry

experience and knowledge, are passionate about the 2

malting and roasting industry and help our customers

succeed https://www.promalting.com/ -
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Yingtai Machinery (97)
ORlIZELE- 2&% 2010 BENMEEA—N—

OHRZEHELS 2016
OREIMT . RERTFIEE—MAEIGKY (SGK) (=

=aI>)+FHIFIBERSL (S+GK)

OXKEZ: 0.5, 1, 2, 5, 10t
OFRIFRAHZERE :
South Malthouse (2 t x 1K)
FraEEHZ8Br (1t x1 #8)
ARG IPZEPT (5t x1 Xifk) BRE
I3 IIVITTA RAY, hFH A—=XRSUT

-FEOEARRREFO2MZHIVEL TOWEI D Z 7 htEEE
Fﬁﬂ’]kg%btmé
OBIVEDEE : Xt
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M A LT E n S HOME ABOUT SYSTEMS NEWS CONTACT

Gt all stards
with yeuws mabl

MALTERS ADVANTAGE HELPS MALTSTERS BUILD BUSINESSES AND
SYSTEMS THAT CONSISTENTLY PRODUCE THE WORLD’S BEST MALTS.

DESIGN BUILD GROW

We custom design your malting Each system is designed and All Malters Advantage systems are
operation to fit your space and fabricated by our team for turnkey modular so they expand

exceed your goals. We cover every operation so you can start malting seamlessly with your business and

base so you can focus on malting. as soon as possible. We'll make success. No need to redesign, just
Yes, it's complicated, that's where sure it's done right. add more. Kinda like Legos for
we shine. e

https://maltersadvantage.com/
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Malters Advantage (%)
ORIFEF - A% : 2015 -RZHEEA—H—
ORZHELSE : 2015

KV (S+GK)

OREBHI(T : =ad ) + FITFIEIE RS A

BOULYIT42 IR, G
OXRSE: 3, 6, 10t, 11t
OFRHEAERSE :

Riverbend Malt House (10 t GKV x 3 ()
Grouse Malt House (3t RIA x 2 XK) IRE

E

FEQ/ NRIRREZ PO Rz %<3

—ENT, XEEBEESE

0):

ZHIGUTRRAZ BRI TDE0O%EET. HI{ETES
OEWEhEL : &A1t
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Nﬁ T DE FR ES
m I N ABOUT US REFERENCES SECTORS SERVICES CONTACT

) 008/331 =g Youlube

BN Malting systems, malting equipments and malting machines

g- For the local producuon of graln and professmnal maltlng oy
Over the year nent o /stems has le ncreasingly restricted selection of malt producers :
- th ut
, ,
alting, has allowed the production of quality malt for M
St ,ditc'—[°8ﬂ1U- S o
Malting systems: - macerator - drum malting system - Saladin system. = more info on Zanin_malting_systems.pdf

https://en.zanin-italia.com/products maltlng systems.html|
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Zanin ({#)
OFBIZEF - A2 1 1956 MMM A—H—
OHRZHELSE : 2010
OBTAI(T - =B )+ FHFBIERS L (S+GK)
OXKSS: 2, 4, 6, 12>
OFRERFHZERE :

AT A=ARNIT A4 A AAYRI IR, TS5 ARE

TS TAORIHERE TRV, ARG TENT BEDTE

ORVWEDEIL : At
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-« Curio malting (9&)

Stute rnaedny pLaries.

Laboratory Range > MicroMaltings Range »

Check out our service range

m Plent Audits and Site Survey

Repair and Rep|acement

of Mashing Baths

Service end Maintenance

Melting Courses
Topof Page @

Brewers Range » Pilot Range »

Melting Consultancy

https://www.curiomalting.co.uk/
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AR R DE
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FHEREE (b)) 25 100 250 500
b [ 42,160,0000 99,149,480 223,821,200 395,040,928
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e NE 149,093 149,093 149,093 149,093
(A7 (%)) FENEE 88657 35,425 24,768 21,210
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"Craft Maltsters Guild” =/\RIRRZEZFEE(CLDEFRFEIIKR

CRAFT MALTSTERS GUILD(

ABOUT CERTIFIED SEAL RESOURCES EVENTS NEWS SHOP BECOME A MEMBER LOGIN

This is Craft Malt

A grassroots movement in today’s malting
industry. Small-batch, independent maltsters
are coming together, in a rising tide to bring

heart, diversity, relocalization, and excitement
to the marketplace.

Join the Craft Malt Revolution

https://craftmalting.com/
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: Brewers Association

: Brewers Association of Australia

: Brewing, Food & Beverage Industry
Suppliers’ Association

: Korea Beersommelier Association

: SEA Brew

: Long Sun Brewing

: The Craft Beer Association
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