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Abstract

Consumer demand for imported and craft beer is increasing. Almost all the malt used by craft beer companies is
imported. This study sought to develop a malting technology to expand the use of domestic barley, the main raw
material for beer, and to examine its influence on the quality of domestic malt. The Hopum cultivar of beer barley
was purchased and used at the Jeollanam-do Seed Management Center. A pilot-scale malting facility built by the
National Institute of Crop Science was used. One sack (40 kg) of barley was sieved through screening sieves, and
the barley was classified according to size (3.1, 2.8, 2.5, >2.2, and <2.2 mm), with the size-related composition
being 18.1, 48.9, 23.3, 6.4, and 1.0%, respectively. The malt yields were 89.0, 87.6, 86.6, 82.2, and 76.1%, respec-
tively. The coleoptiles elongation decreased as the barley size decreased. The protein content of malt tended to be
high at small particle sizes of 2.2 mm. The soluble solid content of wort prepared from malt revealed good values
of 17.4-17.5°Bx, except for 15.3°Bx for particles <2.2 mm in size. According to barley size in the malting process,

these findings should be valuable quality indicators of malt.
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Fig. 1. (a) “Hopum” barley, (b) Screen sieve used in this study
for size classification and malting, (c) Pilot-scale malting
manufacturer in the National Institute of Crop Science in Suwon.
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Fig. 2. Size-related composition of a sack of barley. The
standard deviations of 3.1, 2.8, 2.5, >2.2, <2.2 mm, and foreign
substances) are 5.7%, 5.1%, 1.2%, 1.3%, 0.8%, and 0.9%,
respectively. *All values indicate the mean of four replicates
(4 sacks of barley). a-e Different letters indicate significant
differences (p<0.05).
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Fig. 3. Germinated barley produced and classified based on the size of the sorting body: (a) >3.1, (b) >2.8, (¢) >2.5, (d) >2.2, and

(e) 2.2 mm.

Table 1. Coleoptiles elongation, malt yields, protein, starch contents, and enzyme activity classified based on the size of the sorting

body
Size Coleoptiles Malt yields Crude protein Total starch a-Amylase
(mm) elongation (%) (%) (%) (%) activities
>3.1 79.7+4.7° 89.0+0.6* 11.6+0.1¢ 60.2+0.1° 113.9+4.1¢
>2.8 85.9+1.9% 87.6x2.1° 11.0+0.6° 60.4+0.4° 109.3+3.8¢
2.5 89.6+5.8% 86.6+1.8° 11.7+0.5¢ 59.5+0.5° 137.2+0.5¢
>2.2 87.2+4.9% 82.2+1.7° 12.8+0.1° 56.0£0.2° 170.6+5.3°
>2.2 92.0+£9.5° 72.8+2.8° 14.5+0.0° 54.9£1.1° 194.5+14.6

YValues indicate the means of three replications.

a-c Different letters within the same column indicate significant differences (p<0.05).
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Fig. 4. Soluble solid content of malts classified based on the size
of the sorting body. *Measurements were made three times.
The first was 1 h from 65°C, the second was 1h after raising
the temperature to 72°C, and the third was 10 min after the
final saccharification temperature of 78°C. All values indicate the
mean of three replications. Each error bar, standard deviations,
is shown on the graph. a-c Different letters indicate significant
differences (p<0.05).
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