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Floating phenomena of Sake-mash in large-scale deep fermentors. MASAHITO SHIBATA, *
KenNicH1 Suca? (Food Research Institute, Aichi Prefectural Government, 2-1 Shinfukujicho,
Nishi-ku Nagoya 4513 Department of Fermentation Technology, Faculty of Engineering,
Osaka University, Yamada-oka, Suita-shi, Osaka 565, Japan?) Hakkokogaku 66: 461—

467. 1988.

The circulating flow of mash in a deep fermentor for saké brewing was investigated
by measuring the floating rate of clustered rice in the fermentor (8.0 mx 3.3 m D).

1) The circulating flow of mash was caused by the flotation of clustered rice
due to the buoyancy of COz gas produced in the sedimented zone of rice particles.

2) The flotation occurred intermittently and continuocusly playing an important
role in mixing the mash in the industrial large-scale fermentor.

3) The floating mash which rose along the inside wall of the fermentor was
rectangular in shape, and mostly about 30 cm in length and 20 to 30 cm in width. The
minimum and maximum fluxes were 8.3 and 11.8 g/cm?®-min (av. 10.1).

The floating mash near the center of fermentor was most frequently circulating,
about 30 cm in diameter, and its minimum and maximum fluxes were 26.3 and 118.7

g/m2-min (av. 56.2).
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Fi>g. 1. Sampler for floating seké mash.
Floated mash flows into the sampling
through guide pipe.
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Fig. 2. Measuring position of mash-temperature.
Thermocouples were provided at 8 points, no. 1
to 8.
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Fig. 3. Schematic view of floated rice-clusters.
Fermentor diameter : 330 cm. Diameter of M;
zone: 270cm. L: length of rectangular
floated mash. /' : width of rectangular floated
mash. D: diameter of circular floated mash.
M;: circular zone near the wall where there is
a sharp temperature profilee. Mgz: cylindrical
zone at center where there
temperature profile.
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Fig. 4. Pictures of floated rice-clusters.

(a): a circular rice-cluster (D=87cm). At the
end flotation, the small bubbles (D=3~6 cm)
of CO; gas rose as illustrated in the picture.’
(b): a rectangular rice-cluster (L=56, W=37
cm), which floated along the inside-wall of
fermentor. :
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Table 1. Flotation flux of sz4¢ mash in the deep
bed fermentor.
Rectangular  Circular
floated mash floated mash
Ave. flux 10.1 56. 2
{g/cm?-min)
Max. flux 11.8 118.7
(g/cm?+min)
Min. flux 8.3 26.3
(g/cm?smin)
Standard deviation 1.17 25.3

Variations in the number and the total area of floated rice-clusters during sa%é brewing.
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Fig. 6. Changes in mash-temperature profile due to
the flotation of rice-cluster at 7 days of fermenta-
tion. Numbers: measuring points shown in
Fig. 2.
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Fig. 7 Concentration profiles of rice-clusters during
saké brewing.
Data (O, A) on ordinate (h=0) indicate con-
centration of rice particles in floating ricecluster

at 12 and 15 days. Number: brewing day.
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Table 2. Variance with brewing time of the amount of floated
mash per hour.

Fermentation

Flotation ratio gas velocity

Brewing time  Flotation rate

(day) (kg/h)x10-3 (%/h) (k1/h)
9 10.752 15.7 16.19
11 7.575 11.8 9.71
15 5.475 8.0 4. 86

* Flotation ratio=(flotation rate/total mass of mash (68.4x10% kg))

%100
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Fig. 8. Schematic view of floating mash in large-
scale deep fermentor. Horizontal line marked
(F:) represents a boundary layer between settling
zone and sedimented zone of rice-particles.
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