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Fermentability and predicted spirit yield (PSY) are two fundamental quality parameters of distilling
malt, both of which rely on empirical factors for their calculation. Experiments were carried out using
modern barley varieties to assess whether these factors were still valid for use in today’s distilling
industry. Using the 450 g IOB mash, an average attenuation factor of 81.46 from fifty-two deter-
minations was found which was not significantly different from the existing factor of 81.4. A novel
method to calculate the attenuation factor at different alcohol strengths was demonstrated which
confirmed the factor to be 81.46. The PSY factor was shown to be 8.11 for a 450 g 10B mash,
calculated using methods based on predicted and actual alcohol produced. However, a high gravity
mashing procedure which more closely simulated distillery conditions confirmed that the current
standard factor of 6.06 was still acceptable. Results indicated that it was not necessary to change
either the attenuation or PSY factors when changing from the 515 ml mash to the 450 g mash in the

standard OB Recommended Methods.
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INTRODUCTION

The fermentability method has been the principal method of
analysis used for trading distilling malt and monitoring dis-
tillery efficiency since 1978. It was accepted as a Recommended
Mcthod of the Institute of Brewing (IOB) in 1983* and was
published as Method 2.15 in the 1986 edition of the Recom-
mended Methods of Analysis®. This has remained essentially
unchanged in the current edition of 19917,

It has been generally considered that the fermentability
method gives satisfactory results for good quality, well modified
malts based on a coarse extract wort!-5, However, over the last
few years there has been growing concern within the Scotch
Whisky industry about the reliability of the method. This con-
cern is in light of technological changes in the malting and
distilling industries and a large expansion in the availability of
new barley varicties. These factors have resulted in a broaden-
ing of the quality spectrum of malted barley which can be
processed. Similarly in 1996, the Institute of Brewing will be
adopting a 450 g standard extract mash in place of the 515 ml
mash volume which was used when the original fermentability
method was being developed. The attenuation factor of 81.4
used in the calculation of distilling malt fermentability was
derived empirically and thus might well be expected to change
under these different modern conditions.

Determination of fermentability and soluble extract allows
the fermentable extract to be calculated. Although not part of
the Recommended Method, distillers multiply the fermentable
extract of a malt by another empirical factor, 6.06, to give a
predicted spirit yield (PSY) figure in litres of alcohol per tonne
of malt. PSY values are used to monitor distillery efficiency by
comparing the predicted figure with the actual spirit yield
achieved from the malt under production conditions, The PSY
figure is not used when trading malt but is employed in the
distilling industry as the most common indicator of the quality
of a particular malt. However, doubts have been expressed
about the current validity of the PSY factor similar to those
outlined above for the attenuation factor.

An investigation has been carried out using modern malting
barley varieties in order to assess whether the empirical factors
used to determine fermentability and PSY have changed. As

part of this study, effort has been made to unravel the under-
lying principles which determine how these factors may be
calculated from experimental data. The results of this work
show whether it is necessary to modify or discard what has been
the single most important malt analysis within the distilling
industry for the last twenty years.

METHODS

The IOB Recommended Methods’ were used to determine
hot water extract (Method 2.4), final gravity (FG) ferment-
ability (Method 2.15), moisture content (Method 2.3), residue
gravity (RG) (Method 8.5.1) and the actual alcohol in wash
(Method 8.5.3). Except where specifically noted to the contrary,
all IOB mashes were made up to 450 g.

All specific gravity and alcohol measurements were made
using the Anton-Paar DMA 55 density meter.

High Gravity Determination of Malt Predicted Spirit Yield

Malt grist (57 g, 0.2 mm grind), was mashed with tap water
(150 ml) at 63-64°C for 1 hour. The mash was then centrifuged
{1200 g for |5 minutes) and the supernatant decanted into a
250 m]l measuring cylinder. The grains were transferred to a
Buchner filter and filtered under vacuum through a cotton filter
to apparent dryness. The filtrate was combined with the
supernatant and the total volume of the first worts meusured
(V1). The grains were then extracted with second water (75 ml)
at 75°C for 30 minutes and filtered as described previously. The
volume of the second worts (V2) was measured.

The grains were then re-extracted twice more for 15 minutes
with 75 and 75-90 ml of tap water at 85 and 95°C respectively.
The third and fourth waters were obtained by filtering as before
and the volumes measured (V3 and V4). The volume of fourth
water is calculated as [315—(V]+V2+V3)] ml. The worts were
combined (VI+V2+V3+V3),

The wort was transferred to a 500 ml round bottomed flask,
pitched with fresh pressed Quest M yeast (0.4% w/v) and
fermented at 30°C for 67 hours. Following fermentation the
spirit yield was determined by distilling the entire wash as
described in the Institute of Brewing Recommended Methods
of Analysis 1991 (Method 8.5.1), except that 150 ml of spirit
was collected and made up to 200 ml before determining the
alcoholic strength.















