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I’m Ryan Hamilton
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Michigan Barley 
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1.
WHY BARLEY?
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HISTORY
◈ Cultivated as early 

as 13,000 years ago
◈ Barley has been a 

dominant food 
source for 
millennia

◈ The first malts & 
beers were likely 
unintentional
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CHEMISTRY
◈ High enzymatic 

potential

◈ High starch content

◈ Insoluble husk 
protects embryo and 
aids in wort 
separation
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BIOLOGY
◈ Most widely 

adapted crop

◈ Short growing 
season

◈ Drought and salt 
tolerant

◈ Low nutrient 
input
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2.
MALT BIOCHEMISTRY
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BREAKING IT DOWN FOR THE YEAST
◈ Brewers and distillers rely on yeast to convert sugars 

into ethanol and CO2
◈ Raw barley’s starches and proteins are too complex 

for yeast to metabolize

◈ Malting the barley breaks down nutrients into forms that, 

when mashed, are available to yeast
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BARLEY KERNEL PHYSIOLOGY & BIOCHEMISTRY
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3.
THE MALTING 
PROCESS
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THE PURPOSE(S) OF MALTING
◈ Modification of the barley kernel by breaking down cell walls 

and protein structures

◈ Development of the necessary enzymes for conversion to 

sugars and other yeast-friendly nutrients

◈ Drying of the germinated barley into finished malt that meets the 

desired color, flavor, aroma, stability, and friability
12



STEP 1: STEEPING
◈Clean
◈Hydrate

◈ Initiate 
Growth
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CRITICAL FACTORS IN STEEPING
◈ Total steeping time: approximately 48 to 60 hours

◆3 Short immersions paired with 2 long air-rests

◈ Temperature: ~59 to 68°F (15 to 20°C)
◆Process speed and control are temperature dependent 

◈ Hydration: ~45% moisture by weight
◆Kernel hydration greatly influences malt quality

◈ CO2  must be removed during air-rests; O2 must be replenished
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FUN WITH CYLINDRO-CONICALS!
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STEP 2: GERMINATION
◈ Controlled 

growth
◈ Enzyme synthesis
◈ Endosperm 

breakdown
◈ Protein 

breakdown
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CRITICAL FACTORS IN GERMINATION
◈ Germination time may vary from 2 to 5 days

◈ Temperature: ~59 to 64°F (15 to 18°C)
◆Growth and modification are TEMP CRITICAL 

◈ Green malt MUST be kept moist during germination

◈ Green malt MUST be turned to prevent matting

◈ CO2  produced by respiring grain must be removed
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ACROSPIRES! (or coleoptiles if that’s your jam)
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GERMINATION EQUIPMENT
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IS QUITE SIMILAR

20



IN FUNCTION, IF NOT IN FORM
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STEP 3: KILNING (aka CONTROLLED DRYING) 
TO:

◈ Halt growth
◈ Stabilize enzymes
◈ Impart…
◆Color 
◆Flavor 
◆Aroma
◆Stability 22



CRITICAL FACTORS IN KILNING
◈ Kilning usually takes around 24 hours
◈ Low temp drying removes moisture, but helps to 

preserve enzyme functionality
◆Usually 110 to 140°F (43 to 60°C)

◈ Higher temp curing develops color, flavor, & aroma

◆ >180°F (82°C)
◆Lowers moisture content to stable levels (<5%) 23



KILNING IS BOTH ART AND SCIENCE
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REGARDLESS OF EQUIPMENT
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4.
MALTING TECHNOLOGY
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TOWER 
MALT- 
ING
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ROTARY DRUM MALTING



TURNKEY 
MALTING 
SYSTEMS
Combination 
Rotary 
Germination/Kiln 
Vessel (GKV) 
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THANKS!
Ryan Hamilton
March 2, 2017
Ryan.Hamilton@MichiganBarley.com



“ There was three kings into the east,
Three kings both great and high,
And they hae sworn a solemn oath
John Barleycorn should die.

[ … ]

They laid him down upon his back,
And cudgell'd him full sore;
They hung him up before the storm,
And turn'd him o'er and o'er.

They laid him out upon the floor,
To work him further woe;
And still, as signs of life appear'd,
They toss'd him to and fro.
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They wasted, o'er a scorching flame,
The marrow of his bones;
But a miller us'd him worst of all,
For he crush'd him between two 
stones.

And they hae taen his very heart's 
blood,
And drank it round and round;
And still the more and more they 
drank,
Their joy did more abound.

-Robert Burns
John Barleycorn


