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Abstract

Physicochemical characteristics of rice milled by newly designed abrasive milling machine were studied.
Crude protein and crude lipid contents were 7.81 ~8.50% and 1.07~1.95%, respectively, and they showed a tendency
to decrease with milling times. However, they showed higher values than that of polished rice. Major fatty
acids of crude lipid were palmitic acid, oleic acid, and linoleic acid. Whiteness of tested samples was higher
than brown rice but lower than polished rice. The remain rate of rice germ of four pass-through and polished
one time sample (FPS) was 39.33%, and it was higher than that of polished rice (4.00%). One thousand grain
weight of samples over than three pass—through was significantly different from brown rice (p<0.05). FPS had
smooth surface similar to polished rice and it showed some residual rice germ by scanning electron microscopy.
Sensory evaluation showed that the taste of three pass—through rice, four pass—through rice, and FPS was not
significantly different from polished rice, whereas their color, odor, texture, and overall acceptability had lower
score than polished rice but higher than brown rice. Therefore, we estimate that rice ground over three pass—
through by newly designed abrasive milling machine might be a good source having nutritive value.
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Fig. 1. Diagram of newly designed horizontal abrasive-type
milling machine.

a: Rice kernel, b: Feed hopper, ¢! Milled rice outlet, d: Frame,
e: Inside of cylinder, f: Motor, g: Cone shaft, h: Screw conveyer,
i1 Screw projecting part, j: Screwed iron roller, k: Projecting part,
1: Concavity, m: Abrasive roller, n: Qutlet control wheel, o Dia-
mond, p: Bran outlet, qi Air tube, r: Nozzle.
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Fig. 2. Diagram of milling roll and electroplated diamond of newly designed abrasive milling machine.
A: A front view of milling roll, B: Detailed view of surface of projecting part.
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Table 1. Proximate composition of rice by different degree of milling

A" B C D E F G
Moisture (%) 13.15 13.06 13.03 12.99 12.95 12.81 12.96
Protein (%)”' 8.50 8.37 8.23 7.91 3.07 7.81 7.32
Lipid (98" 1.79 1.95 1.78 157 1.32 1.07 0.61
Palmitic acid (Cyso)” 22.46 25.76 23.10 23.74 2445 22.06 2929
Oleic acid (Cpa) 36.22 34.65 36.49 34.04 35.36 36.62 3555
Linoleic acid (Cia) 4132 39.58 40.40 42.22 40.19 41.32 42.16

PA: Brown rice, B: Milled rice (one pass-through), C: Milled rice (two pass -through), D: Milled rice (three pass-through), E:

Milled rice (four pass-through), F: Milled rice (four pass-through and polished one time), G: White rice (Surachung rice).

“)’Dry basis.
¥Peak area (%) on the gas chromatogram.
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Fig. 3. Whiteness of rice with different degree of milling.
‘“Refer to Table 1.

“Means with the same letter are not significantly different (p<
0.05).

Standard reference: CaCQOsz is 100.

Experiments were carried out in triplicate.
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Fig. 4. The remain rate of rice germ with different degree
of milling.
Refer to Table 1.
“Means with the same letter are not significantly different (p<
0.05).
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Fig. 5. One thousand grain weight with different degree of
mxllmg
Refer to Table 1.
“Means with the same letter are not significantly different (p<
0.05).
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Fig. 6. Scanning electron micrograph of rice kernel with different degree of milling.
A: Brown rice, B: Milled rice (one pass-through), C: Milled rice (four pass-through and polished one time), D White rice (Surachung

rice).
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Table 2. Sensory evaluation of cooked rice by different milling conditions
AV B C D E F G
Color 3.05% 411° 4.16° 5.16° 6.00 6.11" 811°
Odor 5.11° 5.26° 521° 5.89% 595™ 6.32° 6.95"
Taste 437 5.34" 5.32" 5.84% 6.32% 6.11%° 6.79°
Texture 337 5.21% 4.4 579" 5.79° 6.16" 7.16°
Overall acceptability 3.68° 537" 4.84° 5.89° 621" 6.11° 7.32°

“Refer to Table 1.

“Means with the same letter in each row are not significantly different (p<0.05).
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