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Evaluations on the Namil(SA)-flo1, a Floury Japonica Rice Line,
for Dry Milling Process to Produce Rice Flour

Ji-Ung JeungT and Young—~Seop Shin
National Institute of Crop Science, R.D.A., Suwon 441-857, Korea

ABSTRACT Changes in food preferences and dietary
habits of Korean prone to decrease consumption of the
traditional energy source, rice. The exceeding condition of
rice production in Korea is now not only impacting on the
profit structure of farmers but also threatening food security.
Although there have been several efforts to increase rice
consumption rate, by developing various processed foods
using rice flour, grain hardness of rice has been the most
significant limiting factor. In this study, we addressed the
suitability of the Namil(SA)-flol, a mutant rice line has
floury endosperm, in terms of producing rice flour by using
dry-milling method, which is lower cost and more eco-friendly
than other available methods such as wet-milling. Rice flour
of the Namil(SA)-flol exhibited superior physico-chemical
characteristics to any other check varieties including the
wild type, Namil, in terms of distribution of granule sizes
and content of damaged starch.
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Fig. 1. Scanning electron micro photographs on the endosperm
surface of Namil (wild type; A) and floury mutant
line, Namil(SA)-flol (B).
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Table 1. Comparisons between the wild type, Namil, and the flour mutant line, Namil(SA)-flol in terms of important agronomic

traits®.

Lines HD CL PL ™ SN PRG
(month.day) (cm) (cm) (number) (number) (%)
Namil 8.4 78 25 11 117 87.0
Namil(SA)-flol 8.8 82 25 10 120 741
Lines TWG BRR BYD WBC BL Bph
(8 (%) (Kg/10a) (0~9) (0~9) (0~9)

Namil 26.5 79.8 600 1/3 6 9

Namil(SA)-flol 235 78.9 480 - 6 9

* Heading data (HD), Culm length (CL), Panicle length (PL), Tiller number (TN), Spikelet number (SN), Percentage of ripened
grains (PRG), Weight of 1,000 seeds (TWG), Brown rice ratio (BRR), Yield (BYD; brown rice), Degree of white core/belly
(WBC), Resistance level against rice blast (BL) and Brown planthopper (Bph)

Table 2. Estimated grain hardness by using TA.XTplus".

Lines N Mean(g) Index STD (g) Max (g) Min (g)
Hwaseong 60 7,825 1.04 1,595 10,881 4,793
Seolgaeng 60 5,962 0.79 869 7,861 4,425
Namil 60 7,526 1.00 2,216 14,625 4,459
Namil(SA)-flol 60 3,417 045 447 4,298 2,122

* Number of tested (N), Standard deviation (STD), Maximum (Max), Minimum (Min)

Fig. 2. Phenotypic comparison between wild type, Namil (left),
and the floury mutant line, Namil(SA)-flol (right).
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Table 3. Dry milling data on tested rice lines®.

Flour yield per mill stream

Lines est ’welght Moisture Tempering Mxlhng time Flour yield Break flour Reduction flour
g (%) (ml) (min.)

(%) (%) (%)
Hwaseong 994 13.6 284 8.1 70.3 19.2 51.1
Seolgaeng 988 12.6 40.0 8.4 81.2 21.6 59.5
Namil 982 13.7 269 7.7 75.7 20.4 55.3
Namil(SA)-flol 948 15.0 7.9 10.3 72.5 224 50.2
Kwumkang 2000 12.0 95.0 12.0 713 24.1 473

* A Korean hard wheat, Kwemkang, was included as the comparable check for dry milling characteristics of rice lines testes,

Table 4. Particle sizes of rice and wheat flours produced by dry-milling method”.

Lines Mean (um) Mean particles sizes of each cumulative flour fraction (um) (STD)
(STD) <10 % <25 % <50 % <75 % <90 %
Hwaseong 112.2(+0.40) 45.4(+0.78) 78.9(x0.59) 114.1(+£0.65) 146.1(+0.21) 174.3(+0.32)
Seolgaeng 97.6(+1.63) 30.7(2.08) 62.1(+1.96) 98.4(+1.48) 131.5¢£1.30) 160.0(£1.29)
Namil 109.1(£0.62) 44.1(+0.46) 77.6(x0.74) 111.6(x0.66) 141.9(+0.40) 168.3(1.06)
Namil(SA)-flo1 86.1(+0.81) 19.5(+0.82) 46.2(+1.59) 87.6(x0.86) 121.7(0.60) 149.9(+1.00)
Kwumkang 91.0(0.45) 21.8(+0.26) 48.2(+0.55) 92.4(+0.38) 129.6(+0.61) 159.4(x1.14)

* A Korean hard wheat, Kwemkang, was included as the comparable check for dry milling characteristics of rice lines testes.

Standard deviation (STD) is presented in parenthesis.
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Table 5. Physicochemical properties of rice flours produced by dry milling method”.

Lines Moisture(%o) Lightness(CIE value) Ash(%) Protein(%) . Amylose(%o)
Hwaseong 14.2(+0.02) 88.6(£0.01) 0.84(x0.02) 7.5(+0.16) 18.5(£0.24)
Seolgaeng 13.6(0.03) 90.3(x0.06) 0.72(£0.01) 6.6(x0.11) 17.5(£0.60)
Namil 14.1(20.04) 88.7(x0.12) 0.82(x0.01) 9.2(x0.25) 17.7(£1.34)
Namil(SA)-flo1 14.6(0.03) 90.4(x0.09) 0.77(x0.02) 7.8(£0.04) 17.8(0.27)

* Standard deviation (STD) is presented in parenthesis.

Table 6. Pasting properties of rice flours produced by dry milling method.

Viscosity” (BU)

Lines Pasting temp (C) — . . A
Peak viscosity Holding strength Final viscosity Breakdown Setback
Hwaseong 64.7(+0.46) 393.7(£25.01)  160.0(=1.73) 348.0(£7.55)  233.0(x23.64) 162.7(+6.66)
Seolgaeng 68.6(+0.53) 351.7(x9.87) 148.3(+9.50) 293.3(x8.74) 204.7(£1.53)  139.3(x14.84)
Namil 66.7(x0.70) 418.3(x16.01)  168.7(x4.51) 325.3(£8.08)  249.0(x12.00)  144.7(x11.55)
Namil(SA)-flol 69.1(x1.21) 401.7(x15.37)  155.7(£3.79) 334.0(x3.61)  245.7(x13.65)  149.7(6.66)

? Break down: difference between peak viscosity and holding strength, Setback: difference between final viscosity and peak
viscosity.
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