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Abstract

Specialty malts produced by roasting are extensively used in brewing industry to 
enhance beer taste, mouthfeel and colour. However, currently available specialty malts are
primarily designed for brewing, and there exists comparatively little information regarding 
the impact of their use in distillation.

The objective of this study was to investigate the effect of malt roasting conditions on 
malt quality characteristics and aroma volatiles in the distillate. Samples of pot still malt 
were roasted at laboratory scale and processed to distillate at different roasted malt 
inclusion rates. Despite an observed decrease in wort recovery and alcohol yield, the use of 
roasted malts in distilling lead to increased number and concentration of volatiles, known 
for their nutty, bready, chocolate-, coffee-like aromas.

Colour, alcohol yield and aroma volatiles from roasted malt

Project Description / Activities
A grain roaster was built by fitting a rotating drum in a gas-chromatograph oven. Pot 

still malt was roasted in 400 g batches for 0-60 min, at 80-220°C. Sample setup was 
optimised using designed experimentation, data was analysed as a surface response model.

Increased roasting time and temperature negatively affected malt weight, moisture, 
wort yield, free amino nitrogen, fermentable sugars, pHand fermentability. However, malt 
colour and the variety of roasted-flavoured aroma compounds was increased.

To choose the optimal roasted malt percentage in the total mash bill, malt roasted at 
220, 180 and 140°C for 30 min was included at 0-50% and processed to new make spirit.
Aroma volatiles in spirit were extracted with dichloromethane and analysed quantitatively 
with GC-MS. Increased roasted malt percentage negatively correlated with alcohol yield at 
180-220°C, but typically resulted in increased concentration of measured aroma volatiles.

New make spirit was produced from each roasted malt sample at 30% inclusion rate.
Fermentability and alcohol yield fell notably in malt roasted at >150°C. Roasted-flavoured 
furan and pyrazine concentrations soared in >150°C. Smoky-flavoured 4-ethylguiacol only 
formed at >200°C.

Key Results / Impacts to Date, Future Work
 Malt roasted at 80-150°C retains similar fermentability to unroasted malt, however, 

roasted-flavoured aroma volatiles start forming in this temperature region. With 
increased roasting, at >160°C, alcohol yield drops steadily, but there is a gradual increase 
of 2-methylpyrazine, 2,3-dimethyl pyrazine, 2,5-dimethylpyrazine, 2-ethylpyrazine, 
furfural, 5-methyl furfural, 5-(hydroxymethyl)furfural concentrations in distilled spirit. 
When malt is roasted at >200°C, wort recovery is strongly impeded, alcohol yield is 
decreased up to 50% (at 30% roasted malt inclusion rate), formation of 4-ethylguaiacol 
(associated with smoky aroma) is observed.

 The findings of this study have considerable implications for the commercial use of 
roasted malts in whisky production, and for the production of roasted malts for the 
distilling industry.

 Future research will consider: the role of barley nitrogen in the Maillard reaction, yeast 
viability in wort made from roasted malt, the change of aroma volatile composition 
during spirit ageing in casks, and roasting condition upscale to industrial-sized roasters.
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