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Beer Brewed by Mutated-Sake Yeast Strains Enable Maltose Utilization
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Figure 1 Production of alcohol by 2DG-resultant sake yeast
strains in YPM 10 medium.
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Figure 2 Time-dependent fermentation profiles of DG23 in dry malt medium adjusted to an initial specific gravity of 1.05. Panels A,
B and C show the results for F2, DG23 and ALE514, respectively. Fermentation was carried out at 23°C. The initial cell density in the

fermentation medium was adjusted to OD600 = 0.15.
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Table 1 Concentration of ethyl caproate and isoamyl acetate in
culture medium after a fermentation test.

. Ethyl caproate ~ Isoamyl acetate
ot opm) (oo
F2 0.40 0.50
DG23 329 248
ALES14 045 0.88
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Figure 3 Time-dependent fermentation profiles of DG23 in dry malt medium adjusted to an initial specific gravity of 1.05. Panels A,
B, C and D show the results for 28°C, 23°C, 18°C and 13°C, respectively.
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Figure 4 Time-dependent fermentation profiles of DG23 in dry
malt medium adjusted to an initial specific gravity of 1.05-1.07.
Fermentation was carried out at 23°C. The initial cell density in
the fermentation medium was adjusted to ODggo = 0.50.
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Table2 Analysis of culture fermented with DG23.

Initial specific Temprature Initial Final Ethyl caproate Isoamyl acetate Isoamy] alcohol
gravity (¢t) °O) ODsoo ODsoo (ppm) (ppm) (ppm)
1.05 28 0.04 8.8 1.38 1.15 59.8
0.2 9.6 1.46 1.47 62.7
1.0 13.0 1.15 1.99 94.8
50 179 0.84 1.97 1169
23 0.04 9.3 3.35 2.30 624
0.2 94 329 2.30 64.8
1.0 112 227 2.72 88.3
50 16.7 1.04 2.77 1135
18 0.04 84 3.03 2.77 69.2
0.2 8.8 3.61 291 73.5
1.0 11.0 245 2.94 86.2
50 16.2 1.67 2.99 109.1
13 0.04 7.7 1.40 2.01 88.8
0.2 8.5 1.88 2.81 944
1.0 9.7 224 293 96.5
5.0 134 1.93 2.99 105.1
1.05 23 0.5 9.6 3.26 2.25 722
1.06 10.7 3.16 2.94 752
1.07 11.7 3.13 3.36 884
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Table 3 Concentration of ethyl caproate and isoamyl acetate in beer after a brewing test.

. Manufacturing Yeast starter Ethyl Isoamyl
Brewer Trial scale (L) culture volume caproate acetate
@©) (ppm) (ppm)

A ! 20 05 1.24 542
A 2 20 20° 197 2.87
A 3 2000 20 434 327
A 4 2000 20 2.17 2.42
B ! 100 3 4.88 401
B 2 1000 100 077 224
¢ ! 20 2 1.56 405

2Resuse yeast of brewing test trial 1 in brewer A.
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