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Determination of Whiteness Condition for Efficient Milling
in Rice Processing Complex

0. W. Kim H, Kim

D, C. Kim

S. 8. Kim

There was no useful milling standard to produce high quality milled rice efficiently and adequately in Rice Processing
Complex. Therefore, the whiteness of milled rice produced Rice Processing Complexes were different according to Rice Pro-
cessing Complexes and milling periods at the same Rice Processing Complex. This research was carried out to contribute the
production and distribution of high qu{xlity milled rice through determination of whiteness condition of milled rice as a milling
standard based on degree of bran removal using New May-Griinwald reagent dyeing method and taste of cooked rice.

The optimum whiteness value of milied rice for efficient milling in Rice Processing Complex was found to be from 40
to 41, while the degree of milling was from 8.9% to 9.2%. At this whiteness condition, the first derivative of whiteness
value according to degree of milling was higher than the average value from brown rice to well milled rice, and the broken
kernel ratio was from 3.0% to 3.4%. This whiteness condition (40~41) could be considered as a milling condition in Rice

Processing Complex.
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Degree of quality
Attributes - £ d
High Low
L e . Low in characteristic cooked rice odor and presence of
Odor High in characteristic cooked rice odor and no off-odor P
off-odor
High in glossiness on the surface of cooked rice Low glossiness on surface of cooked rice
Appearance Preservation of cooked rice kernel shape Destruction of cooked rice kernel shape
White cooked rice _
Taste High in characteristic cooked rice taste and sweet taste Low in characteristic cooked rice taste and sweet taste
No off taste Presence of off taste
Texture High in stickiness Low in stickiness
X . .
Smooth surface of cooked rice Rough surface of cooked rice
Overall High in quality of odor, appearance, texture, and taste Low in quality of odor, appearance, texture, and taste
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Whiteness 20.9 (brown rice)
(Degree of milling 0%)

Whiteness 31.4
(Degree of milling 5.8%)

Whiteness 23.3
(Degree of milling 2.2%)

Whiteness 38.6
(Degree of milling 8.3%)

J. of Biosystems Eng. Vol. 30, No. 4.

Whiteness 26.3
(Degree of milling 3.8%)

Whiteness 41.5
(Degree of milling 9.5%)

Fig. 1 Color of rice according to the whiteness after dyeing using NMG reagent (Chuchung).
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Fig. 2 Relationship between b value and whiteness for rice after
dyeing using NMG reagent.
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Whiteness 20.9 (brown rice) Whiteness 25.4 Whiteness 33.2
(Degree of milling 0%) (Degree of milling 3.3%) (Degree of miliing 6.4%)

Whiteness 36.7 Whiteness 40.6 Whiteness 43.3
(Degree of milling 7.6%) (Degree of milling 9.1%) (Degree of milling 10.4%)

Fig. 3 Color of rice kernel according to the whiteness after dyeing using NMG reagent (Chuchung).

Table 2 Results of sensory evaluation for cooked rice of Chuchung and Nampyong by whiteness

. Quality score” (Whiteness of Chuchung)
Sensory quality i
36.4 382 40.6 422 44.4
Odor™ 7.02° 748 7.61° 7.85° 8.00°
. Appearance 6.77 7.33° 7.69° 8.11° 8.25°
Quality v - b ab a 2
Taste 6.62 7.12 7.48 7.66 7.79
Texture’ 6.46" 7.13° 7.30° 7.59° 7.52°
Overall quality 6.28° 7.00° 731% 7.61° 757
) Quality score” (Whiteness of Nampyong)
Sensory quality -
36.3 382 40.4 423 44.6
Odor’ 6.77° 7.33%® 7.25% 7.30° 7.54°
) Appearance 6.75° 7.54° 7.56° 7.83" 7.88°
Quahty ** b ab ab a a
Taste 6.51 6.99 6.97 721 7.24
Texture' 647 6.60" 6.89° 7.14° 7.11°
Overall quality” 6.44° 6.86™ 6.93% 717 7.22°
R 1=very low, 9=very high.
®e . values followed by the same letter are not significantly different.
S ™. Significantly at the p=0.05, p=0.01, p=0.001, respectively.
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Fig. 4 Changes of whiteness of milled rice according to degree
of milling.
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Fig. 5 The first derivative of whiteness according to degree of
milling.
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Fig. 6 Changes of broken kernel ratio according to degree of
milling.
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