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Continuous processes using immobilized yeast were investigated in order to shorten beer maturation time. Three
silica-based ceramic media and one cellulose-based medium were used. Diacetyl (DA) was one of the most distinctive
compounds causing immature flavors. Heat treatment of green beer (GB) to convert a-acetolactate to DA was essential
to shorten the time for beer maturation. The longer heat treatment time was needed at the lower temperature. Oxygen
concentration in GB had a large influence on the conversion of a-acetolactate to DA. The lower the oxygen
concentration in GB, the lower conversion ratio to DA. Heat treated GB was fed continuously to four kinds of
immobilized yeast columns. DA concentration after immobilization columns was reduced to less than O.ippm at 3~5TC
and 80~150 minutes retention time in all columns tested. This concentration is enough to fit the quality speification of
commercialized product. Formation of a-acetolactate from residual sugars was higher in ceramic media column than
cellulose media cloumn. The taste of beers from test processes were not the same as that of traditionally produced
beer, but no off-flavors were detected in test samples, which shows that immobilized yeast columns have potentials as
rapid processes for beer maturation.
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‘Figure 1. Formation and reduction of flavor substances during beer

fermentation. AHA : Alphahydroxyacids
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Figure 2. Schematic diagram of ¢ -acetolactate conversion to diacetyl,
acetoin and 2,3-butanediol at heat treatment.
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Figure 3. Schematic diagram of 100 mL packed-bed beer maturation
system.
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Figure 4. Influences of heat treatment temperature and time on @
-acetolactate conversion to diacetyl in green beer.
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Figure 5. Influence of oxygen concentration on g -acetolactate con-
version to diacetyl during heat treatment.
Heat treatment condition : 4 minutes at 70%.
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Figure 6. Total diacetyl concentration changes during long term
operation of columns.
Operation condition : retention time of 60~180 minutes at 3~57.
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Figure 7. Influences of retention time on total diacetyl concentration
of finished beer.
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Figure 8. Influences of residence time on diacetyl removal with
different media and operation conditions.
GDC, HAN : Media 2, 4, 7 : Operation temperature(C)
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Table 1. Comparison of apparent attenuation changes at different

operation conditions.

Temperature('C)  Residence Time Attenuation

2 above 200min, ~0.05%P]
GDC 4 100~ 180min.  0.15~0.20%Pl
7 above 80min. 0.14~0.20%P1
2 100~180min.  0.10~0.25%P1
HAN 4 70~ 120min. 0.20~0.32%PI
7 70~ 100min. 0.19~0.29%P1
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Figure 9. The result of panel test (Ranking test).
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Draft Beer : matured beer by conventional

maturation process; GB : Immatured beer.
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