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Look into malting process

1. STEEPING

2. GERMINATION
3. KILNING
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What is done before the malting starts?

n Intake pre-analysis
€ 3 Viljan vastaanottosiilot Kunnostus Viljan varastosiilot
. Grain intake silos Conditioning Grain storage silos
n Intake analysis 1
555 =
- : 1
Conditioning =
= Screenings 4
= Trieurs -
Proper storing condition |—

Dividing raw material by variety and possibly also by protein level
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What goes in and out in a proces?

WATER, AIR D ST=—PING m——) L IGHT CORNS, CO,

20 — 48h
14 - 22°C GERMINATION
Clolo] MU VIBYNN m——) ) HEAT, CO,
4 — 6 days
HOT DRY AIR E—— SN m—) \\/ARM HUMID AIR
18 — 21h
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Steeping

There are two phases of steeping:

® Wet steeping = kernels are immersed in water.

Periodically compressed air is blown into
the water.

® Dry steeping/air rest = after wet steeping,
water is drained off. Air is sucked through the
kernel bed to remove CO, and control the
temperature.

DISCOVERING THE WORLD OF MALT.

eration rings
f1" (picture: Vikin

"under water" period with aeration

co, ouT

O VIKING MALT



Targets for steeping

® Moistening of kernels > to be able to germinate

® Washing the kernels from dust
® Removing “floaters”

® The purpose of aeration
- oxygen into water
- turn the kernel bed
- Intensify washing

Homogenic uptake and distribution of moisture into the kernel is critical to the Quality!

® Important part of the malting process!
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Monitoring the development of steeping

® the water uptake rate >degree of
steeping, expressed in %

® normal values for steep out moisture
are:
- pilsner malt 42 — 44%
- dark malt 44 — 47%

Infra-red lamp Halogen analyser
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Germination

MALTING PLANT IS AN ENZYME FACTORY!

® thus the main purpose of a maltster is

1. to produce enough enzymes (starch and
protein degrading, cytolytic enzymes).

These enzymes break down large molecules
during germination and later they are key
factors in well going mashing

® but at the same time maltster needs
2. to limit the growth to avoid excess malting

ey

losses (rootlets, hussars, respiration) Ovig AT
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Enzymes and germination

Beta-amylase Beta-glucanase Proteases Lipoxygenase
(released)

Alpha-amylase Limit Dextrinase Xylanase Lipase
(synthesised during (synthesised during
germination) germination)
ACTIVATED

The most important parameters to monitor and control germination:
Germination percentage, needs to be min. 95%

Moisture level (%)
Temperature of kernels
Time, typically 4 — 7 days
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Germination equipment

O VIKING MALT

Rectangular germination box Spray nozzles
(source: Viking Malt) (source: Viking Malt)
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BARLEY KERNEL

Inside the
non malted barley

<= aleurone layer

§'%st <~ subaleurone layer

= endosperm

protein (red)
cell wall (blue)
sturch (black)

Picture: VTT Technical Research Centre of Finland
/ Biotechnology
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Barley
after malting

Picture: VTT Technical Research Centre of Finland /
Biotechnology
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Kilning

Main reasons for kilning:

®* To stop the biochemical and biological
processes by

- removing moisture by heating
¢ Storage stability
- typically malt is dried to a water content

of 3 - 7%
® Color formation
®* Flavor formation
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Main reasons for kilning continues...

® To remove undesirable flavors
by heating the existing inactive DMS-P in malt is decomposed to:
- active DMS-P
- free DMS
v’ free DMS is partly volatilized and partly remaining in the malt
v' DMS brings an off-flavor to the beer (cooked vegetable)
® Drying of the rootlets to ease their removal (deculming)

v when the malt dries the rootlets are loosened from the malt kernel,
making them easy to be removed.

v ideally, however, the culms should not fall off until kilning process is
finished
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Different stages of the kilning process

Free drying, up to 60°C,
moisture down to 20%

Forced drying, up to 60 — 75°C,
moisture down to 10 — 12%

Curing temperatures 80 — 85°C,
3 moisture down to 3 - 5%

4 Cooling
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Special malts

® Barley, Oats, Wheat or Rye

® Specially selected
steeping, germination and
Kilning conditions

® Green malt to caramel
malt

® Ready made pilsner malt
for roasting

O VIKING MALT

DISCOVERING THE WORLD OF MALT. DWKING MALT



S

—:f-—‘_s_-\ S

'\\—-g g‘ e
s

=
—

i~ 2
. - = - - -
X = e
s W

. o BT 7 P Ba P g
e - =wwavevikingmalt.com
o L e s
=5 =

s .

O VIKING MALT

DISCOVERING THE WORLD OF MA



mailto:raimo.koljonen@vikingmalt.com

