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Evolution of breweries and beer companies in Belgium













addition of unmalted cereal

40%





Cereal Variety Origin Harvest year Cereal Variety Origin Harvest year

Barley Etincel France 2019 Quinoa Vikinga Belgium 2019

Wheat Winter wheat Belgium 2018 Amaranth A. caudatus India 2019

Einkorn Ebner’s 
einkorn The Netherlands 2019 Buckwheat Unknown China 2019

Emmer White emmer The Netherlands 2019 Sorghum CN7 The Netherlands 2018

Spelt Frankenkorn The Netherlands 2019 Teff White teff South Africa 2018

Khorasan Kamut® Canada 2019 Tritordeum Bulel Spain 2018

Sample set



Size cereals and gelatinization T



Composition unmalted cereals



Composition unmalted cereals



Composition unmalted cereals



Enzymatic activity unmalted cereals





Practical implications unmalted form



Info sheets



Preference for beers with 40% addition





Pilot scale brewing trials



Pilot scale wort filtration
Lauter tun

60 L
Thin bed filter

500 L



Pilot scale brewing trials
40% alternative cereal + 60% barley malt 

30 min @ 80°C (Teff)
+ Mats L Classic® (DSM) 

20 min @ 52°C (all excl. 100% barley malt)
25 min @ 63°C
15 min @ 72°C
1 min @ 78°C

60 min boiling
15 IBU Magnum pellets type 90
12 °P density

7 days fermentation, 14 days maturation
Fermentis SafAle S-04

Filtration, saturation & filling
Plate filter becopad 350 sheets
5.6 ppm CO2
6-head rotating counter-pressure filler with double
pre-evacuation and foaming before capping

60 L

500 L



Clogged filter

Pilot scale wort filtration - Lauter tun



Watch out for:

• Milling & husk (einkorn)

• Milling & protein content (khorasan)

• Kernel size & stirring (teff)

Pilot scale wort filtration - Lauter tun



Possible for all cereals using 40% 

Watch out for:

• Mash thickness (einkorn)

• Kernel size & stirring (teff)

Pilot scale wort filtration - Thin bed filter



Pilot scale wort filtration - Thin bed filter
100% barley malt



40% khorasan
Pilot scale wort filtration - Thin bed filter



40% teff
Pilot scale wort filtration - Thin bed filter



40% einkorn
Pilot scale wort filtration - Thin bed filter



Pilot scale brewhouse efficiency
Lauter tun Thin bed filter



Pilot scale beers - Analytical
Lauter tun

Thin bed filter



Lauter tun

Thin bed filterPilot scale beers - Analytical



Pilot scale beers - Sensory



Pilot scale beers upon storage



Aldehydes
Cereals



Aldehydes
Thin bed filter beers



Aldehydes
Khorasan beers



Industrial case study



Industrial case study
Equipment:
• 21 hL

• Lauter tun

Ingredients:
• 33% khorasan (Kamut®)
• 2% rice hulls

• Hallertau Merkur & Saaz

• Fermentis SafAle S-04 (19°C)

More lactic acid was needed

No filtration issues, no protein rest!



Aldehydes
Khorasan beer case study





Meets consumer trends
and brewers' requirements



Average barley yield forecast during extreme years
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100%
Barley malt 40% Barley 40% Wheat 40% 

Khorasan 40% Teff 40%
Einkorn

Extract (°P) 25.7 24.3 23.7 23.8 23.2 20.9

Flow rate total (L/h) 156 139 137 180 166 204

Flow rate filtration (L/h) 245 154 234 288 266 518

Flow rate precompression (L/h) 107 77 91 127 127 170

Flow rate wash step (L/h) 141 142 111 158 165 142

Flow rate final compression (L/h) 213 115 158 289 280 376

Brews with 40% einkorn are brewed with larger quantity of brewing water,
so that these parameters cannot be compared with the other brews

Pilot scale wort filtration - Thin bed filter


