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Effects of Malt Maodification on B-Glucan Solubility and Beer Viscosity

Young-Tack Lee*
Department of Food Science and Biotechnology, Kyungwon University

Abstract Two barley malt samples were selected at two different stages of germination, a well-modified malt germinated
for 96 hr and a poorly-modified malt for 60 hr, and were anadyzed for totd, insoluble, and soluble B-glucan contents. The
total B-glucan content in raw barley was 3.96%, and the content was reduced during malting. The total 3-glucan contents
of the poorly- and well-modified malts were 1.02% and 0.18%, respectively. After 4 days of germination, approximately
95% of the B-glucan present in the barley was degraded. A significantly higher proportion of water-soluble B-glucan was
found in the well-modified malt, suggesting that B-glucan solubility was dependent on cell wal modifications in the malt
(B-glucan breakdown). The proportion of water-soluble B-glucan was aso affected by the extraction temperature. The two
differently modified malts were mashed isothermdly at 45, 55, 65, and 75°C for 2 hr. An increasing mashing temperature
resulted in increased viscosity for the wort and the resulting beer. The viscosity of the wort from the well-modified malt
was significantly low, due to its low initid malt B-glucan with increased solubility as well as a presumably sufficient -

glucanase activity during mashing.
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Table 1. Total, water-insoluble, and soluble B-glucan contents of barley and maltswith different germination degree

B-Glucan content (%, d.b.)

Germination degree

Total Insoluble Soluble

Raw barley

21°C extraction 3.97+0.01Y 285+0.04 1.12+0.03

45°C extraction 397+£0.01 2.23+0.06 1.74+0.05
Poorly-modified malt (60 hr germination)

21°C extraction 1.02+0.05 092+ 0.02 0.10+0.03

45°C extraction 1.02+0.05 0.86+0.03 0.16 £ 0.02
Well-modified malt (96 hr germination)

21°C extraction 0.18+0.01 0.06+0.01 0.12+0.01

45°C extraction 0.18+0.01 0.04+0.00 0.14+0.01

YValues are means of triplicate measurements.
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Fig. 1. B-Glucan solubilities of barley and malts with different
germination degree.
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Table 2. Viscosity of wort prepared from poorly- and well-
modified maltswith different mashing temperatures

Mashing Wort viscosity (cP)
temperature Poorly-modified malt ~ Well-modified malt
45°C 1.25+0.01 1.26+0.01
55°C 152 £ 0.02 146+ 0.01
65°C 1.69 = 0.02 153+0.02
75°C 254+0.08 164+0.04

Table 3. Viscosity of beer prepared from poorly- and well-
modified maltswith different mashing temperatures

Mashing Beer viscosity (cP)
temperature  poorly-modified malt ~ Well-modified malt
45°C 1.39+0.01 125+0.01
55°C 1.77+£0.01 158+ 0.02
65°C 245+0.01 175+ 0.01
75°C 442 +0.01 197+ 0.01
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