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Abstract

The degermed Japonica and J/Indica brown rices were successively milled to give 4.4%(fract-
ion 1), 4.7%(fraction 1) and 5.9%(fraction 11I) yield of flour, with the remaining as residual
kernel. The amino acid composition of the protein in the milled fractions was similar, except
serine and histidine. With some amino acids, particularly phenylalanie, glycine and isoleucine,
differences among varieties were much greater than among fractions of the same rice. The
content of lysine was the highest in fractions I and II, whereas isoleucine showed the opposite:
trend to lysine. The first and second limiting amino acids of all fractions were lysine and
threonine, respectively. No varietal differences in the distribution of fatty acids within the
kernel were observed.
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Table 1. Average amino acid content of milled fractions of degermed brown rice

Amino acid content(g/16gN)°

Amino acid Milled fraction®
Whole kernel - Residual kernel
I I il
Lysine 3.4970.20 4.2310.08 4.19740.11 3.431+0.31 3.3320.13
Histidine 2.3240.19 2.09+0.17 2.101%0.21 2.45+0.17 2.34710.09
Arginine 8.2310.15 8.29740.15 8.201-0.25 8.06-0.16 8.08+0.17
Aspartic acid 9.54710.43 9.41+0.17 9.38+0.16 9.46710. 38 9.46-+0. 15
“Threonine 3.8130.19 3.56--0. 09 3.5470.18 3.55740.21 3.647-0.48
Serine 5.15:20. 16 5.01710.41 5.142-0. 30 5.1140. 54 4.76+0.36
Glutamic acid 19.06+1.08 16.61+0.12 16.841+0.18 19.49+0. 51 19.47+0.32
Proline 4.16+0.19 4.20--0.07 4.31+0.07 4.5240.38 4.6310.33
Glycine 4.17+0.35 4.96-0.17 4.95+0.17 4.59+0.20 4.50+0.15
Alanine 4.56+0.34 7.2240.08 7. 3740.19 5.147+0. 18 5.0810.24
Cystine 0.6270.04 0.72+0.07 0.67:-0.06 0.65+0.02 0.652+0.03
Valine 5.132%0.30 5.6520.18 5.64+0.15 4.77£0.22 4.7210.24
Methionine 2.10+0. 16 1.9810. 07 1.99-0.07 2.09-+0.19 2.1140.10
Isoleucine 3.48-0.28 3.66=0.05 3.6010.06 4.25710.21 4.33+0.15
Leucine 7.99710.25 7.6510.18 7.6710.18 7.681+0.21 7.62:-0.20
Tyrosine 3.1610.19 3.460.13 3.381+0.11 4.14140.29 4.117%0.23
Phenylalanine 4.6010.58 4.811+0.10 4.82+0.14 4.09-+0. 26 4.06+0.24
Recovery 96.2-10. 4 98.510. 7 98.810. 7 98.2:+0. 8 97.3+1 .1

¢ Mean and standard deviation of six degermed brown rice samples.

b The average yields for milled fractions I, II and Il were 4.4, 4.7 and 5.

ctively.

9% by weight, respe-
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Table 2. Amino acid content of milled fractions of degermed brown rice, Cheonmabyeo variety

Amino acid content(g/16gN)

Milled fraction

Amino acid Whole kernel Residual kernel
I Il m
Lysine 3.64 4.27 4.27 3.52 3.44
Histidine 2.47 2.22 2.25 2.60 2.30
Arginine 7.99 8.42 7.97 8.13 7.83
Aspartic acid 9.54 9.62 9.59 9.87 9.46
Threonine 3.84 3.47 3.39 3.66 4.02
-Serine 5.15 4.89 4.86 5.24 4.58
‘Glutamic acid 17.17 16. 64 16.92 19.50 19.72
Proline 4.49 4.13 4.28 4.10 4.23
Glycine 4.27 5.05 4.97 4.77 4.62
Alanine 4.88 7.14 7.06 5.11 5.32
-Cystine 0.58 0.66 0.61 0.61 0.67
Valine 5.71 0.60 5.55 5.02 4.92
Methionine 1.98 1.93 2.02 1.90 2.15
Isoleucine 3.54 3.63 3.50 3.93 4.30
Leucine 7.77 7.74 7.61 7.62 7.93
Tyrosine 3.45 3.35 3.3¢ 3.84 4.29
Phenylalanine 5.24 4.87 4.95 4.20 4.25
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Table 3. Lysine, isoleucine and threonine contents of milled fractions of degermed brown rice

Milled fraction

Variety Whole kernel: Residual kernel
1 il i
Lysine(g/16gN)
Cheonmabyeo® 3.64 4.27 4.27 4.02 3.44
Seonambyeo”® 3.18 4.27 4.20 3.35 3.32
Sumjinbyeo® 3.37 4.15 4.09 3.50 3.50
Kayabyeo? 3.76 4.17 4.19 3.21 3.32
Wonpoonghyeo? 3.49 4.17 4.06 3.19 3.21
Iri 3628 3.51 4.35 4.35 3.31 3.17
Mean—+SD 3.49+0.20 4.23710.08 4.19+0.11 3.4340.31 3.3340.13:
Isoleucine(g/16gN)
Cheonmabyeo 3.54 3.63 3.50 3.93 4.39
Seonambyeo 3.93 3.66 3.63 4.26 4.26
Sumjinbyeo 3.24 3.62 3.61 4.21 4.21
Kayabyeo 3.14 3.68 3.66 4.58 4.61
Wonpoongbyeo 3.58 3.62 3.57 4.26 4.22
Iri 362 3.47 3.74 3.65 4.23 4.26
Mean~+SD 3.48+0.28 3.66-10.05 3.6010.06 4.25+0.21 4.33+0. 16
Threonine(g/16gN)
Cheonmabyeo 3.84 3.47 3.39 3.66 4.02
Seonambyeo 3.64 3.60 3.51 3.58 3.43
Sumjinbyeo 3.97 3.67 3.48 3.89 3.45
Kayabyeo 3.58 3.59 3.54 3.27 3.38
Wonpoongbyeo 3.77 3.61 3.48 3.42 3.58
Iri 362 4.07 3.42 3.41 3.49 3.39
Mean+SD 3.813+0.19 3.563:0.95 3.470.06 3.55%0. 21 3.5410.25
¢ Japonica variety; * J/Indica variety
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Table 4. Ratio of amino acid content in flours and residual kernel to that in original whole kernel

Milled fraction

Amino acid Residual kernel
I I i
Lysine 1.2140.08 1.2010.07 0.98:-0. 10 0.96+0.07
Histidine 0.90-+0.01 0.90-0.02 1.0640.12 0.99:-0.08
Arginine 1.0140.03 0.99:+0.27 0.98+0.03 0.971+0.01
Aspartic acid 0.99--0.05 0.99+0.05 0.99+0.03 0.98-+0.03
Threonine 0.9471-0.06 0.937-0.06 0.937-0.05 0.93+0.08
Serine 1.00-0.04 1.00-10. 05 1.001-0.04 0.97+0.05
Glutamic acid 0.87+0.05 0.881-0.05 1.034-0.06 1.0321-0.06
Proline 1.0110.05 1.04-+0.05 1.09740.11 1.1140.10
Glycine 1.1974-0.08 1.1970.09 1.1130.11 1.0773-0.09
Alanine 1.597+0.12 1.6140.15 1.134-0.07 1.10-£0.07
Cystine 1.1540.16 1.08+0.13 1.052-0.06 1.03+0.10
Valine 1.1040.08 1.1040.08 0.93+0.04 0.9240.04
Methionine 0.94-+0.05 0.957+0.05 0.99+0.13 1.000. 09
Isoleucine 1.06--0.09 1.044-0.09 1.2340.14 1.25740.13
Leucine 0.96-+0.04 0.9630.04 0.96-+0.05 0.95:£0.05
Tyrosine 1.08=+0.08 1.06+0.06 1.29+0.21 1.274-0.19
Phenylalanine 1.06+0.13 1.064+0.11 0.89-+0.10 0.90-+0.08
Table 5. Amino acid score of milled fractions of degermed brown rice®

Milled fraction Lysine Isoleucine Threonine
Whole kernel 64.213.8 87.117.0 95.371-4.6
Fraction I 77.4+1.3 91.5+1.2 89.0+2.3
Fraction ] 76.9711.9 90.1+1.5 86.7+1.4
Fraction [ 63.015.7 106.1+5.1 88.815.4
Residual kernel 61.2+2.4 108.713.8 ‘ 88.516.1

¢ Based on Provisionl Amino Acid Scoring Pattern of FAO/WHO(1973)

Table 6. Average fatty acid content of milled fractions of degermed brown rice

Fatty acid content(wt% of total acid)®

Milled fraction Residual

Fatty acid Whole kernel All Fractions®

I I I kernel

14:0 0.9610.19 0.59-+0.08 0.6010.06 0.6124-0.09 1.1440.12 0.7820.25

16:0 17.06+1.71 16.64712.13 16.62£2.34 16.6112.31 17.537%1.39  16.89:-0.40

16:1 0.6610.11 0.60-+0.06 0.602-0.21 0.55230.07 0.7840.15 0.6410.09

18:0 1.81:0.16 1.801+0.16 1.8610.12 1.8210.22 2.1240.45 1.8840.13

18:1 43.31+-2.35 43.89--2.34 43.72::2.41 43.702.41 42.94:42.15 43.5140.38

18:2 34.57-51.76  34.797+1.30 34.70+1.31 34.561-1.32 34.26::1.14 34.5810.20
3

18 : 1.74:-50.23 1.744-0.24 1.994-0.08 1.7814:0.21 1.1740.12 1.68--0.31

» Mean and standard deviation of six degermed brown rice samples.
¢ Mean and standard deviation of all determinations(n=230)
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