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Abstract

The contents of minerals of the milled fractions of degermed Japonica and J/Indica brown
rices were determined. The fraction I(about 4.49% of the kernel weight) contained 14. 8 times -
as much sodium as did the original kernel; phosphorus, 5.7 times; potassium and iron, 5.4
times; magnesium, 4.2 times; calcium, 3.8 times; manganese, 3.7 times; Copper, 3.6 times;
and Zinc, 2.3 times. Concentrations of these minerals were the lowest in the residual ker-
nel, which contained less than the original brown rice. Sodium showed the most deepest
concentration gradient, while iron was the most evenly distributed within the Kernel in all

samples.
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Table 1. Phosphorus, calcium and magnesium contents of milled fractions of degermed brown

rice(mg/100g)
Variety Whole kernel i Milled ;ractlon i g:rsrilgilal
Phosphorus
Cheonmabyeo® 243.9 1378.9 1173.2 593.1 128.9
Seonambyeo® 267.9 1470.2 1367.1 608.4 140. 8
Sumjinbyeo® 240.5 1323.2 1186.2 524.8 126.9
Kayabyeo® 264.5 1472.1 1305.1 606.0 137.4
‘Wonpoongbyeo? 291.9 1709.0 1383.9 658. 8 154.9
Iri 362¢ 292.0 1731.5 1394.6 676.7 151.4
Mean+SD 267422 1514:£169 13012100 611453 14011
Calcium
Cheonmabyeo 14.3 56.7 28.9 23.8 11.0
Seonambyeo 12.7 50.2 24.7 21.6 10.1
Sumjinbyeo 14.2 50.2 26.2 24.9 11.3
Kayabyeo 14.3 50.3 25.5 26.8 11.2
Wonpoongbyeo 15.1 59.3 27.5 23.9 12.1
Iri 362 13.7 55.5 24.7 22.6 10.7
Mean—+SD 14.140.7 i 53.713.6 26.3+L1.5 23.9-+1.6 11.14-0.6
Magnesium

Cheonmabyeo 59.9 259.2 120. 8 108.3 43.3
Seonambyeo 59.9 260. 8 121.9 101.9 45.0
Sumjinbyeo 59.7 256.9 123.1 105.1 44.4
Kayabyeo 70.7 274.8 127.3 102.9 54.6
Wonpoongbyeo 65.8 286.6 159.4 110.0 50.1
Iri 362 70.5 267.1 143.3 102.1 54.5
Mean-+SD 64.415.3 267.6110.4 132.6+15.5 105.1+3.4 48.6+5.1

a Japonica variety
b J/Indica variety
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Table 2. Sodium, potassium and iron contents of milled fractions of degermed brown rice

(mg/1002)
Variety Whole kernel Milled fraction E::ﬁg?al
1 il i}
Sodium
Cheonmabyeo® 4.00 61.60 12. 02 6.01 0.59
Seonambyeo® 4.99 75.24 16.32 6.44 0.70
Sumjinbyeo® 3.58 49.48 10.24 6.02 0.52
Kayabyeo* 3.80 54.26 11.07 6.05 0.54
Wonpoongbyeo® 4.08 65.24 14.42 6. 04 0.59
Iri 362* 4.17 60.22 14.86 6.24 0.61
Mean-+SD 4.1010.48 61.01%8.9 13.1%2.4 6.140.2 0. 591-0. 06
Potassium
Cheonmabyeo 262.7 1448.3 1149.5 708.1 124.1
Seonambyeo 260.2 1333.5 1182.3 698. 6 124.1
Sumjinbyeo 259. 4 1466.8 1240.7 607.5 110.5
Kayabyeo 249.7 1312.2 1165.0 649.0 124.3
Wonpoongbyeo 268.1 1433.2 1255.4 761.7 135.4
Iri 362 260.7 1359.9 1204.3 676.7 130.9
Mean+SD 2606 1392165 119942 683152 12518
Iron
Cheonmabyeo 2.46 13.39 13.50 10.50 0.73
Seonambyeo 1.88 9.45 . 9.70 8.51 0.61
Sumjinbyeo 2.06 10.10 9. 80 8.66 0.68
Kayabyeo 2.50 13.74 14. 05 9.70 0.75
Wonpoongbyeo 2.29 13.21 11.28 9.13 0.71
Iri 362 2.52 14.98 15.10 8.89 0.75
Mean+SD 2.330.3 12.5+2.2 12.242.3 9.2+0.7 0. 702-0. 50
@ Japonica variety
b J/Indica variety
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Table 3. Manganese, zinc and copper contents of milled fractions of degermed brown rice

(mg/100¢)
Variety Whole kernel . Milled ;ractlon I Iﬁ:sglllal
Manganese
Cheonmabyeo® 4.61 18.1 9.82 6.72 3.50
Seonambyeo*® 5.12 18.8 9.90 6.90 3.92
Sumjinbyeo® 4.93 18.7 10.1 6.67 3.73
Kayabyeo® 4.89 18.4 10.3 6.71 3.65
Wonpoongbyeo® 5.88 21.2 10.4 7.82 4.63
Iri 362° 5.70 19.3 10.6 7.70 4.51
Mean-+SD 5.2+0.4 19.1+1.0 10.240.3 7.14+0.5 4.0+0.4
Zinc
Cheonmabyeo 3.01 6.86 6.42 6.61 2.31
Seonambyeo 1.99 3.95 4.01 3.97 1.50
Sumjinbyeo 1.78 3.62 3.69 3.78 1.39
Kayabyeo 2.87 6.78 5.14 5.93 2.21
Wonpoongbyeo 2.40 6.10 5.09 5.83 1.81
Iri 362 2.36 5.84 4.98 5.38 1.79
Mean—+SD 2.440.4 5.541.4 4.9+1.0 5.2+1.1 1.8+0.4
Copper

- Cheonmabyeo 0.68 2.38 1.62 1.26 0.49
Seonambyeo - 0.64 2.32 1.71 1.32 0.45
Sumjinbyeo 0.71 2.69 1.89 1.53 0.51
Kayabyeo 0.70 2.53 1.61 1.41 0.51
‘Wonpoongbyeo 0.55 1.96 1.50 1.39 0.39
Iri 362 0.44 1.82 1.21 1.10 0.29
Mean+SD 0.6210.10 2.2310.33 1.59+0.22 1.3440.15 0.44-+0.08
a Japonica variety
b J/Indica variety
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Fig. 1. Ratio and standard deviation of mineral contents in flours and residual kernel of six
degermed brown rice with respect to those of the original whole kernel
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Table 4. Summary of mineral components of milled fractions of degermed brown rice

Component ' Whole kernel Milled fraction . %Z‘:’:felial
1 I I
Contents in samﬁles
Ash(%) 2.2+0.2 12.7+1.2 9.1+0.4 5.57-0.8 1.1240.1
P (mg/100g) 26622 15144169 1301100 611153 140+11
K (mg/1002) 260-6 1392465 1199-+42 683-+52 12548
Mg(mg/100g) 6435 267110 132+15 10543 48+5
Ca(mg/100g) 14+0.6 53+3 26+1 24+2 11+1
Na(mg/100g) 4.140.5 61-+9 13+2 6.17£0.2 0.59+0. 06
Fe(mg/100g) 2.3+0.3 1242 12-+2 9.2+0.7 0.7070.50
Mn(mg/100g) 5.2-40.4 19+1 1040.3 7.140.5 4.070.4
Zn(mg/100g) 2.4+0.4 5.5+1.4 7.9+1.0 5.2+1.1 1.870.4
Cu(mg/100g) 0.620.10 2.2140.3 1.630.2 1.3-£0.2 0.44740.08
9, Ash
P 24.0F1.0 23.8+1.4 28.8+2.6 22.47+2.4 26.212.2
K 23.6+1.8 22.27+2.8 1 26.4+2.2 25.0+3.2 23.4+2.4
Mg 5.4+1.4 4.2+02 3.00.4 3.810.6 9.0x1.0
Ca 1.2+0.2 0.80-+0. 06 0.61+0.04 0.807-0. 16 2.0740.2
Na 0.38-+0. 04 0.96-0. 12 0.28-+0. 06 0.22+0. 04 0.1240. 02
Fe 0.20210.02 0.20-0.02 0.287+0. 04 0.34-0. 04 0.14-0.02
Mn 0.470. 02 0.30+0.02 0.23-+0.01 0.2640.03 0.760. 05
Zn 0.224-0. 05 0.0940.02 0.11:£0.02 0.19:0. 04 0.3510.09
Cu 0.0640. 01 0.04-+0.01 0.03-£0. 00 0. 0570. 01 0.09+0.02
Total(mean) 55.53 52.59 59. 74 53.06 62. 06

% in fraction based on whole kernel

Ash 100 25.040.9 19.1+2.3 . 14.5+1.2 41.843.6
P 100 24.7+1.1 22.8+0.8 13.440.4 44.6+0.5
K 100 23.3%1.1 21.60.9 15.720.8 40.7--2.6
Mg 100 18.241.0 9.620.8 9.610.9 64.0+1.6
Ca ' 100 16.7+1.0 8.5+0.6 9.940.6 66.911.1
Na 100 64.7+2.1 14.9+1.2 8.8+0.6 12.33-0.2
Fe 100 23.7+1.6 24.9+2.3 26.141.6 26.3+1.2
Mn 100 16.1--0.8 9.340.8 8.0+0.2 65.2+1.5
Zn 100 9.94-0.8 9.60.6 12.3240.6 64.741.0
Cu 100 16.2+1.3 12.0£0.7 12.8+1.7 59.9+2.0
Milled fraction(%) 100 4.4-0.2 4.710.1 5.84+0.2 85.040.3
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