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Rice Milling, and Quality and Taste of Milled Rice
(Part 1) Basic Investigation at Rice Milling Plants
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(Department of Agricultural Process Engineering, Faculty of
Agriculture, Hokkaido University, Sapporo 060, Japan)
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Table 1. Brown rice temperature measured at two rice milling plants, °C

5 d Mar. 15 Jan. 8 Jul. 21 Jul. 16 Aug. 6 Feb. 16

urvey date 1979 1980 1980 1982 1986 1987
Survey place HRSK HRSK HRSK HRSO HRSO HRSO
Open air temperature —1.1 —7.7 24.1 19.2 24.0 —-1.0
Storehouse temperature 31 1.6 22.1 — — —
Ave. of kernel temperature 31 1.0 21.3 23.2 24.1 -1.9
Standard deviation 1.54 2.20 0.51 1.85 0.41 1.42
Max. of kernel temperature 7.0 3.2 22.4 26.2 24.6 —0.5
Min. of kernel temperature 0.5 -3.0 20.7 21.0 23.4 —4.7

HRSK =Hokuren Sapporo Rice Station at Kikusui, HRSO=Hokuren Sapporo Rice Station at

Oomagari.
Table 2. Brown rice moisture content measured at two rice milling
plants, 25 w.b. 135°C
Nov. 4 Mar. 1 Aug. 18 Feb. 7 Jul. 16 May. 19

Survey date 1978 1979 1579 1980 1982 1987
Survey place HRSK HRSK HRSK HRSK HRSO HRSO
Average of M.C. 156 15.2 159 16.3 16.1 16.2
Standard deviation 0.53 0.20 0.40 0.33 0.25 0.56
Maximum of M.C. 16.6 15.9 16.5 16.8 16.4 16.7
Production place Hokkaido Toyama Hokkaido Aomori Akita Yamagata
Crop year 1978 1978 1978 1979 1981 1986

. . Tomo- Koshi- Mutsu- Sasa- Sasa-
Rice variety yutaka hikari Yuukara honami nishiki nisiki
Rice grade 2 1 2 1 2 1
Minimum of M.C. 147 15.3 14.9 15.7 155 155
Production place Hokkaido Hokkaido Hokkaido Akita
Crop year 1978 Same Same 1979 1981 1986

as as

Rice variety Ishikari above above Ishikari Yuukara Sasanisiki
Rice grade 1 2 1 1

HRSK =Hokuren Sapporo Rice Stationat Kikusui, HRSO=Hokuren Sapporo Rice Station at

Oomagari.
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Table 3. Milled rice temperature of various milling stages measured
at three rice milling plants, °C

Dec. 21  Aug. 18 Jul. 21 Mar. 6 Jul. 16 Dec. 9 Aug. 12
Survey date 1978 1979 1980 1981 1982 1982 1986
Survey place HRSK HRSK HRSK HRSK HRSO HCS HRSO
Open air temp. —4.5 28.5 241 —3.2 19.2 — —
Milling plant temp. 23.0 27.0 25.5 18.3 24.0 24.0 275
Brown rice temp. 0.9 29.7 21.8 2.2 21.9 22.7 24.8
Temp. after 1st mill 12.6 36.2 30.9 115 27.0 26.2 28.8
Temp. after 2nd mill 21.1 40.3 375 18.8 32.9 33.8 33.2
Temp. after 3rd mill 271 44.5 42.2 255 36.0 37.0 37.1
Temp. after 4th mill 30.9 51.6 44.7 30.2 38.6 377 39.7
Risen temperature 30.0 21.9 22.9 28.0 16.7 15.0 14.9
Rice conditioning No No No No Yes Yes Yes

Risen temperature is calculated by difference between brown rice temperature and temperature
after 4th mill.

HRSK =Hokuren Sapporo Rice Station at Kikusui, HRSO=Hokuren Sapporo Rice Station at
Qomagari, HCS =Hokkaido Chuuoo Shokuryo.

Table 4. Milled rice moisture content of various milling stages measured
at four rice milling plants, % w.b. 135°C

! Jun. 11 Jul. 3 Jul. 3 Jul. 4 Mar. 6 Jul 16 Dec. 9
Survey date 1979 1979 1979 1979 1981 1982 1982
Survey place HRSK HRSK OTB HCS HRSK HRSO HCS
Brown rice M.C. — 15.9 16.8 16.4 16.5 16.4 16.7
M.C. after lst mill 16.1 15.9 16.9 16.3 16.6 16.6 16.8
M.C. after 2nd mill 16.0 15.9 16.8 16.3 16.6 16.5 16.8
M.C. after 3rd mill 16.0 15.9 16.6 16.1 16.6 16.3 16.6
M.C. after 4th mill 159 15.9 16.5 16.0 16.6 16.3 16.6
M.C. reduction — 0.1 04 0.4 0.0 0.2 0.2
Rice conditioning No No Yes Yes No Yes Yes

Moisture content reduction is calculated by difference between brown rice M.C. and M.C. after
4th mill.

HRSK =Hokuren Sapporo Rice Station at Kikusui, OT'B=0Otaru Beikoku, HRSO=Hokuren
Sapporo Rice Station at Oomagari, HCS =Hokkaido Chuuoco Shokuryo.
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Summary

In the past, most of the rice milling plants in
Japan were installed at retail rice outlets stores,
so milling was performed as part of their distrib-
uting service. The milling plants consisted mainly
of small rice mills with a power lower than 10 HP.
Subsequently, the Food Agency carried out meas-
ures for establishing large-scale milling plants dur-
ing 1963-1964 and 1967-1971. By 1984, this resulted
in 624 large-scale milling plants (larger than 50 HP)
in Japan. Moreover, following the spread of these
large-scale milling plants, rice conditioning opera-
tions — milling pre-processing of brown rice by
adjusting the temperature and moisture content —
were put to practical use.

As described above, milling plants have been
becoming larger and modernized, but the brown
rice temperature and moisture content for rice
milling as well as the optimal milling method have
not been clarified. Under these conditions, the
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author has investigated the optimal milling method
for rice mill as well as the optimal brown rice
temperature and moisture content, with due con-
sideration to milling characteristics, and quality
and taste of milled rice.

Sampling tests have been continuously performed
to measure the temperature and moisture content
of brown rice and milled rice at large-scale milling
plants. The following data have been obtained:

(1) The temperature of brown rice before mill-
ing was below 0°C in winter and 30°C in summer,
with a moisture content between 14.7% and 16.8%.

(2) In milling nonconditioned brown rice, the
temperature increase during miiling (from brown
rice to milled rice) showed a great difference with
the season: in winter, it rose from 0°C to 30°C;
and in summer, from 30°C to 50°C. In milling
conditioned brown rice, however, the temperature
increase did not change with the season: it rose
from about 22°C to 38°C.

{3) The moisture reduction caused by milling
was around 0.3% in conditioned brown rice and
0.1% in nonconditioned.



