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Postharvesttreatment of malt barley gram:to
limit the Impact of Fusarium
graminearumduring malting and brewing
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The Four Riders of the Prairie Barley Apocalypse
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The Five Riders of the Prairie Barley Apocalypse

Fusarium ead biight caused
by F. graminearum
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Objectivescofithecurrent study

A 1) Toassesswwhethep postharvestdreatment of analting bavley
eliminates suhsequent grewth OF. graminearumand assoeciaied
production of DON:=anddelatéed mycotoxins.duringdhergerminatio
processtthus improvingnmaltingranc-brewirggiality

- The ThenmeoSeedrocesswas ithe primarysfacus

A 2) Todetermine if postharvest treatments) have niegative sneutral
or positive impactsoonmalting anddrewinguality
- The Thermoseedrocesswias lthe primaryosfacus

I The iimpactcofiwatern immersion;isteamveven ordny:hneat treatmentwere
also assessethfor iGEand Gl




ThermoSeed Is effectivaBipolarissorokiniana(Cochliobolus
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Materials andWethods

A Three lbarleyssamples (C /AACSynergyhwith Alari dirdarium head
blight (FHB )-contamination-levels were sourced fram: Manitobadar
Alberta in2018

I~ The assistance 10f(20/20-SeedHsabsis:graciously acknowledged

Table 1. ‘Background germination akaisariumgraminearuminfection levels for three seed

lots.
Sl Seurce  Province % seedinfection % seed:germination  Cerealccold

year of of origin with Fusarium stress((Totab¥
seed graminearum Vigouir)
REL/-15 gwiiivg Alberta 0 99 -
M=ol 2017 Maniteba 1.5 99 o8

M=geis 2017  Manitoba 11 95 98



Materials andWethods

A Two barley grain samplesollected from
Manitoba

- Contained low and modetatellevels, otleoxynivalenol —
(DON),[DON-lucesite zanculmorin F -
ADesignatedt fu2 65" (€:H17-M30260] WOyl dRate Grar (RS N -
17-14) |
A All three barley-samplesexhibited:extelent
germination energy (GE| 4inl
- The moderately FHB contaminatéed:-sample (RE14)

was moderately pregerminated as hadicated by
lower RVAwiIscosity comparea to the lothertwo

samples




Quallity parameterscofuuntreatedh and henmoSeeed
treated barley with wvarious-EHBocontaminatidevels

Sample ID RE-17-13 RE-17-16 RE-17-14 RE-17-17 RE-17-15 RE-17-1€
FHB contamination leve Low FHB Moderate FHB No FHB

Not Not Not
BARLEY treated Treated treated Treated treated Treated
Moisture (%) 11.4 12.5 14.1 13.1 10.3 11.5
Protein (%,db) 11.5 11.5 12.1 12.5 13.9 14.1
GE(4ml) % 100 99 96 92 100 100
GE (8ml) % 92 95 76 48 100 100

Gl 8.5 8.5 8.0 6.2 8.8 7.5




Malting quality patametersoofuuntreatedand hermoSeed
treated barley with vafious-EHBccontaiminatidevels

Sample ID RE-17-13 RE-17-16 RE-17-14 RE-17-17 RE-17-15 RE-17-1€
FHB contamination leve Low FHB Moderate FHB No FHB
Not Not Not
MALT treated Treated treated Treated treated Treated
Steep-out Moist, % Repl 45.9 45.1 46.8 45.2 46.0 45.2
Rep2 44.5 44.6 46.4 45.3 44.3 44.6
Malt Yield, % db Repl 91.4 90.3 91.3 92.0 89.4 895 [y Wi
Rep2 92.4 92.4 94.1 93.4 91.2 02.2 ~ ‘*“*Wﬂﬁi luummwu
Roots, %db Repl 4.2 4.3 4.0 3.4 4.5 4.4 ' m M i
Rep2 6.4 6.6 5.6 4.8 7.0 6.9
Malt Moist., % Repl 5.0 5.3 5.4 5.2 5.1 5.1
Rep2 5.8 55 6.3 6.3 7.0 7.4
Friability, % Repl 83.0 79.4 65.7 64.6 57.4 53.9
Rep2 76.3 75.9 59.6 50.2 52.4 46.8
Malt Protein, % db Repl 11.7 11.5 12.5 12.6 14.3 14.4

Rep2 11.5 11.6 12.7 12.6 14.3 14.2
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A A sensonysanalysizas perfonmedwsindhe
ASBC) hosteep methodwith 1:8-panelists
with 1-2 readspemperson

A Resultsiindicatedtheravas no sensorial
difference lbetweenhot steep samplesfrom
the ThermeoSeednd untreated ssampies

(P>0110)
A Thus ThermoSeedeat treatment of
barley dlid motimntroduceddetectable

differencesimntthefflavopprofiterowort as
determined by ithe 118person trainedpanel




Concentrationcofin malt preparedfromwuntreated-and
ThenmeoSeedreated barley with varioudevels of FHB

Sample ID RE-17-13 RE-17-16 RE-17-14 RE-17-17 RE-17-15 RE-17-1¢€
FHB contamination leve Low FHB Moderate FHB No FHB
Not Not Not
MALT treated Treated treated Treated treated Treated
15 - acetyl DON ' - o o o o -
ppb  Rep1 <50.0 <50.0 <50.0 <50.0 <50.0 <50.0

Rep2 <50.0 <50.0 <50.0 <50.0 <50.0 <50.0

DON 3

glucoside ppb  Rep1 374 136 786 139 <50.0 <50.0
Rep2 84.4 <50.0 347 182 <50.0 <50.0

nivalenol ppb  Rep1 <60.0 <60.0 <60.0 <60.0 <60.0 <60.0
Rep2 <60.0 <60.0 <60.0 <60.0 <60.0 <60.0

deoxynivalenol

(DON) ppb  Rep1 119 <30.0 280 <30.0 <30.0 <30.0
Rep2 <30.0 <30.0 111 94 <30.0 <30.0

zearalenone

ppb  Rep1 <20.0 <20.0 <20.0 <20.0 <20.0 <20.0

Rep2 <20.0 <20.0 <20.0 <20.0 <20.0 <20.0

3-acetyl DON ppb Rep1 <50.0 <50.0 <50.0 <50.0 <50.0 <50.0
Rep2 <50.0 <50.0 <50.0 <50.0 <50.0 <50.0

culmorin ppb  Rep1 110 33.8 288 26.6 <5.0 <5.0

Rep2 51.1 5.69 101 55.8 <5.0 <5.0




Theeffect of ThermoSeedreatment versus untreated. on totaFusariumspp.
and Fusariumgraminearuminfection levels for three seed-lots.

% seed infectionwwitiFusariumspp. % seed infectionwwitliFusariumgraminearnum
Source
year of Province ThermoSeed ThermoSeed
SEEN  seed of origin  Untreated Treated P>F Untreated Treated P>F
REL/A1S itk Alberta 0.5 0.3 NS 0.0 0.0 NS
M=FAEsE 2017 Manitoba 0.8 0.8 NS 0.0 0.0 NS

M=ygZE 2017  Manitoba 5.3 0.5 <0.0001 2.3 0.0 0.0001




The effectof ThermoSeedreatment versus untreated on totaFusariumspp. andFusarium
graminearuminfection levels for three seedbts

- % seed infectionwith.unidentified
bacterial species % seed-exhibiting:no-microbial-growth
Source
year of Province ThermeSeed ThermeSeed
Sl seed of origin Untreated Treated P> Untreated Treated P>F
2017  Alberta 17 13 NS 9.5 56.3 <0.0001
2017 Manitoba  39.3 65.8 0.0018 0.3 2.8 0.0701
2017 Manitoba  57.8 68.3 0.0356 0.0 4.0 0.0013
- % seed infectionwithAlternaria and
Cladosporiumspp.
Source
- year of Province ThermeoSeed
Stigle=s seed oforigin  Untreated Treated P>F
2017  Alberta 72.0 30.8 0.0008
2017 Manitoba ~ 93.3 73.3 <0.0001
2017 Manitoba  87.8 62.0 <0.0001



Alternative heat treatment sstrategieswwere lals
inves&igﬁe@lumtmewuréantﬂidqu

A Fecusedonthdgfree and thermoderately
Fginfected grainilots

A Different temperature antttimertegimessfor
the following
- Water immersion,ssteamoven; andrdrycheat e A

A Only assessed-therimpact-on:GE-and GI(CG SR S84

A Generally, ithewater immersiontreatments S EAL L5 g ol 48
less megatively: dffectedithe germination incdexil s EatuEs
(Gl) thanssteam:and dry hiedteatments I, A




Preliminary conclyusions

A ThermoSeedeat treatment of malting harley
grain mayHeaa promisingrocess

I Forlowering the microbial load:andithe
conceniration of wartous mycotoxins immalt
produced ffrom FHB contaminateblarley

AWhile having mottollimitediimpactommaltingyuality

Brinfectiomindoarley: tsed
W

.graminearumfrom

I For routinely eradicatin
malting barleygrain

AWithout impacting germination ability in the malt
house and enelse quality in thebrewhouse



