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New Liquefying Equipment with a FULLZONE Impeller
for "Polished Rice Grains”
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Tetsuo Kobayashi

The sake brewing industry, still relying upon traditional techniques of skilled workers in
many ways, has to promote modernization such as new -technical innovations, education and
training of young workers, and increasing the productivity.

As a new sake brewing technique, the liquefied rice fermentation process has attracted

the attention of many breweries.

We have developed automatic liquefying equipment with a FULLZONE impeller for polished
rice grains. This paper shows some examples of liquefying tests using a FULLZONE impeller
and the result of a liquefied rice fermentation test.
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Tig. 1 Comparison of a liquefied rice fermentation process and the

traditional fermentation process
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Fig. 2 A FULLZONE impeller installed in a vessel
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Fig. 3 Shaft torque curve for a FULLZONE
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Fig. 4 The result of change in

temperature, etc. with
time during a liquefying
test
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Table 1 Comparison of composition in liquefied Sake meter | pH ) Total acidity| Total nitrogen gsgﬁiﬁt:fgcz
rice between two impeller types =1 Cme3 Cw/w%3 (%]
FULLZONE type 16.8 6.5 0.05 0.009 <5
Paddle type 16.9 6.5 0.05 0.011 90>
ibzlef ﬁﬁgﬁ?%f raw materials for test MiZUkOji; Soe Naka |Tome-1|Tome2| Total
sake brewing Total rice (ke) 30.0
Liquefied rice kg) 6.5 6.5 6.5 6.5 26.0
Rice for Koji kg) 0.7 0.83 0.83 0.83 0. 83 4.0
Water (kg) 2.0 10.4 10. 4 10.4 10. 4 43.6
Enzyme (& 3.0 3.0 3.0 3.0 | 12.0
Lactic acid (mg) | 12.5 12.5
Cultured yeast (g) 28.0 28.0

TRACRES D L
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able 3 Comparison as a function of mash fermentation with
liquefied rice between two impeller types

Cultured yeast used in this test: K-701

Day Sake meter Alcohol Total acidity Amino acidity Number of yeast fungi
(%2 (mg) (me) { X 108/g"moromi)
FZ PD FZ | PD FZ PD FZ PD FZ = PD

Soe
Odori 14.1 14.5 2.8 0.8 2.7 2.5 0.2 0.2 4.0 2.6
Naka 11.2 11.6 4.1 3.0 2.5 3.3 0.2 0.2 8.1 5.7
Tome-1 11.4 11.8 5.0 4.0 2.3 2.7 0.2 0.2 8.1 5.4
Tome-2 11.4 11.8 4.2 4.0 2.6 3.0 0.2 0.2 7.9 5 4
2 10.2 11.4 4.9 4.6 2.8 2.8 0.2 0.2 7.5 4.9
3 8.6 9.4 9.6 7.8 3.0 3.2 0.3 0.3 7.0 4.9
6 4.8 5.5 13.4 12.0 3.1 3.4 0.3 0.3 6.2 5.2
8 2.9 3.6 16.0 15.0 2.8 3.2 0.4 0.4 5.3 4.6
10 -14.0 -21.0 17.0 16.4 2.8 3.3 0.4 0.4 5.3 4.7
11 -7.0 ~15.0 18.0 17.4 3.2 3.4 0.4 0.5 5.0 4.5
12 -2.0 -8.0 18.8 18.2 3.0 3.3 0.5 0.6 4.7 4.4

FZ : FULLZONE type, PD: Paddle type
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Table 4 Comparison of sake taste between two impeller types

‘ Fragnance Flavor Total
FULLZONE type 1.2 1.3 1.2
Paddle type 1.3 1.7 1.6

Grade points: 1. Good, 2. Average, 3. Poor
(Number of testers: 10)
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