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Classification of Grain Type and Marketing Grades
for Korean Rice Varieties

Kwang Ho Kim* and Joung Kuk Ahn*

ABSTRACT : Rice quality is considered to have two general meanings; 1) milling, cooking, and
processing quality, which refer to suitability of the grain for a particular end-use; and 2) physi-
cal quality, which means cleanliness, soundness, and freedom from foreign materials, Grain type
is associated with specific milling, cooking, and processing characteristics, Thus, this exper-
iment was conducted to classify the grain type categories and marketing grades for Korean lead-
ing rice varieties,

Length: width ratio of brown rice kernel ranged from 1.57 to 2.25 and most of varieties be-
longed to short grain except Tongil type rice varieties. Mean of length: width ratio of brown
rice kernel was 1.77 and coefficient of variance was 4.79% in short grain type varieties.

Grain shape could be further classified into 5 types by length:width ratio of brown rice ker-
nel; 1 type(less than 1.75), 2 type(1.76~1.80), 3 type(1.81~1.90), 4 type(1.91~2.00), and 5
type(greater than 2.00).

For 1 and 2 type of varieties, woven wire sieve having 1.7mm openings showed better
whole-kernel yields for special marketing grade, and sieve having 2.0mm openings for 3 and 4
type of varieties,

Grain type which classified into 5 categories was not associated with physicochemical and
cooking characteristics of rice grain, but sensory evaluation of cooked rice showed better score
for 1 type varieties in terms of appearance, gloss, flavor, texture, stickiness, and taste.

Key words : Rice grain type, Length:width ratio, Short grain, Korean rice variety.
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Table 1. Length, width, thickness and length

:width ratio of Korean rice varieties

Rough rice (mm)

Brown rice (mm)

Vasiety Length Width Thickness L/Wratio Length Width Thickness L /W ratio
Hwacheongbyeo 6.57+0.24 3.06£0.08 2.15+£0.06 2.15+0.08 4.94+0.10 2.81+0.07 1.98+0.04 1.76+0.05
Obongbyeo 6.69+£0.20 3.15£0.11 2.2740.06 2131008 4.95+0.10 3.00%£0.07 2.17+0.06 1.57+0.05
Hwajinbyeo 6.83+0.19 3.07£0.12 214+0.06 2.22+0.10 4.71+£0.10 2.76+0.07 1.99+0.04 1.71%0.05
Daekwanbyeo 6.90+£0.22 3.16%£0.08 2.20+0.07 2.18£0.09 4.87+0.12 2.89+0.07 2.07+0.05 1.69+0.05
Jinbuolbyeo 6.92+0.21 3.24+0.14 2.33£0.08 214+0.09 4.77+0.14 3.04+£0.09 2.22+0.07 1.57%0.05
Sangjubyeo 6.93+0.21 3.17+0.15 2.194£0.05 2.19+0.11 501+0.07 2.78+0.09 2.04+0.07 1.80+0.06
Daeseongbyeo 6.94+0.23 3.16£0.09 2.26+0.07 220+0.10 4.85+0.11 2.86+0.08 2.12+0.06 1.70+0.05
Unbongbyeo 6.94+0.17 3.13£0.09 2.24%£0.06 2.22£0.08 5.09+0.14 2.92+0.08 2.08+0.07 1.74+0.06
Seoanbyeo 6.95+0.17 3.06%£0.10 2.15£0.05 2.28%+0.09 501+0.08 290+0.06 2.01+0.05 1.72+0.04
Sangsanbyeo 6.95+£0.22 3.07£0.17 219+0.07 226+0.11 4.78+0.16 2.68+0.08 1.89+0.06 1.78+0.07
Hwaryeongbyeo 6.95£0.20 3.07£0.09 2.18+0.08 227+0.08 4.95+0.11 2.75+0.07 2.05+0.04 1.80%0.05
Chucheongbyeo 6.96+£0.23 3.12+0.11 220+0.05 223+0.10 4.83+0.08 2.79+0.06 2.00+£0.05 1.73+0.04
Jinbubyeo 7.04£0.21 3.29%£0.10 2.34+£0.09 2.14£0.09 4.99+0.14 3.00+0.10 2.11+0.07 1.66+0.06
Seohaebyeo 7.06+0.18 3.02+0.12 2.08£0.06 2.34%0.10 4.86+0.12 2.69+0.07 1.89+0.06 1.81+0.06
Jinbuchalbyeo 7.07£0.26 3.29£0.10 2.29+0.07 215+0.10 4.82+0.10 2.89+0.06 2.06+0.07 1.67+0.05
Donghaebyeo 7.07£0.17 3.02+0.08 2201006 2234+0.08 511+£0.10 2.87+0.05 2.06+0.05 1.78+0.03
[lpumbyeo 7.07£0.21 3224014 2.27+0.07 2.20+£0.11 4.81+£0.11 2.99+0.07 2.09+0.06 1.61+0.05
Yongdeokbyeo 7.08+£0.18 3.08£0.14 217+0.06 230+0.11 510+0.10 2.90+0.06 2.09+0.06 1.76+0.04
Keumohyeo 7.08£0.19 3.11+£0.09 2.19+0.08 2.27+£0.08 516+0.12 2.88+0.06 2.00+0.05 1.80%0.04
Nakdongbyeo 7.11£0.21 3.18+0.10 2.20£0.06 2.24+0.07 4.87+0.08 2.81+0.05 2.04+0.05 1.74+0.05
Gancheokbyeo 7.111£0.17 3.03+£0.09 2.22+0.05 2.34+£0.08 5.23+0.13 2.85+0.07 2.11+0.05 1.84%0.06
Dunnaebyeo 7.11£0.22 3.22+£0.15 2.34+0.10 221+0.10 5.02+0.10 2.93+0.08 213+0.06 1.71%+0.06
Cheongmyeongbyeo 7.13+0.14 3.14+0.09 2.21+0.07 2.27+0.08 5.0240.09 286+0.06 2.07+0.05 1.75+0.04
Shinkeumobyeo 7.13£0.15 3.32+£0.11 2.32+0.07 2.15+0.07 4.82+0.10 3.00+0.07 2.16+0.07 1.61+0.05
Sambaekbyeo 7.13£0.20 2.95+£0.09 2.10+£0.07 242+0.09 4.95+0.14 2.76+0.08 1.94+0.05 1.80%0.06
Dongjinbyeo 7.17£020 3.13+011 222+0.07 2294011 5.00+0.08 2.85+0.04 2.07+0.05 1.76+0.04
Yeomyeongbyeo 7.19%0.22 3.38+£0.12 2.24+0.09 213x0.10 5.03+0.14 2.95+0.07 2.02+0.06 1.7120.04
Hwaseonchalbyeo  7.24+0.21 3.10£0.10 2.21+0.05 2.34%+0.11 512+0.08 2.87+0.05 2.03+0.05 1.78+0.04
Namweonbyeo 7.24£0.25 3324010 224+0.04 218%0.10 512+0.11 293+0.07 2.08+0.05 1.78+0.04
Sobaekbyeo 7.24+0.26 3.17+0.08 2.25+0.06 228+0.11 5.08+0.10 2.89%+0.07 2.00£0.05 1.76%0.05
Joryeongbyeo 7.26+0.19 3.09+£0.11 2.20+0.04 2.35+0.08 510%+0.15 2.77+0.09 1.95+0.06 1.84+0.06
Bonggwangbyeo 7.27+£0.21 318+0.11 216+0.05 229+0.09 5.03+0.13 2.82+0.08 1.96+0.07 1.79+0.05
Hwajunghyeo 7.2840.25 3.05+0.12 2.18+0.07 2.39+0.11 543+0.12 2.83+0.07 2.02+0.04 1.92+0.06
Tamjinhyeo 7.29+0.16 3.03£0.10 2.18+0.07 2.40+0.08 5.30+0.15 2.74+0.06 1.96+0.05 1.94+0.06
Kyehwabyeo 7.29%£0.18 3.18+0.10 2.22+0.07 2.30x0.07 5.26+0.12 2.99+0.09 2.00+0.04 1.80%0.05
Hwaseongbyeo 7.30+£0.29 3.11%0.15 217%+0.05 2.35+0.13 5.09+£0.10 2.81+0.07 2.05+0.05 1.82%0.05
Shinunbongbyeo 7.30+0.21 3.14+0.11 2.19%0.07 2.33+£0.09 517%0.10 2.86+0.09 2.01+0.06 1.81%0.06
Mangeumbyeo 7.3120.22 3.27+0.13 2.32+0.07 2.24+0.10 4.73+0.10 2.66+0.06 2.00+0.04 1.78%0.05
Hwanambyeo 7.33+0.20 3.10+£0.09 2.10%£0.05 2.36+0.10 5.00+0.14 2.62+0.08 1.81+£0.07 1.91%0.05
Yeongsanbyeo 7.3520.20 3.01£0.09 2.12%0.07 2444011 527+0.10 2.79+0.06 2.02+0.05 1.89+0.05
Daecheongbyeo 7.40+0.22 3.1020.15 2.21+0.06 2.39£0.12 5.27+0.10 281+0.06 2.04+0.05 1.88+0.04
Shinseonchalbyeo 7.48%0.21 3.31+0.12 2.17+0.06 2.26+0.11 5124012 2.78+0.07 1.98+0.04 1.85%0.06
Palgongbyeo 7.49+0.20 3.29+0.10 2.27+0.06 2.28+0.09 5.29+0.11 2.95+0.05 213+£0.05 1.79+0.04
Odaebyeo 7.65+0.22 3.38+0.13 2.36x0.07 2.26+0.09 545+0.12 3.05+£0.10 212+0.07 1.79+0.05
Chilseongbyeo 6.73x0.14 2.72+0.10 2.04+0.06 247%+0.09 4.76+0.12 2.56+0.08 1.83+0.05 1.86+0.05
Samgangbyeo 7.78+£0.23 2.59+0.09 1.95+0.05 3.00£0.11 5.50+0.14 245+0.07 1.85+0.06 2.25+0.07
Yongmoonbyeo 7.80£0.26 2.75x0.11 2.07+0.08 2.84%£0.14 5.51+0.12 2.54+0.10 1.91%0.08 2.17+0.07
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Table 2. Classification of grain type by length:width ratio of brown rice according to RDA

standard

Type  Length:width ratio

Varieties

1 < 2.00 Hwacheongbyeo, Obongbyeo, Chilseonbyeo, Hwajinbyeo, Daekwanbyeo,
Jinbuolbyeo, Sangjubyeo, Daeseongbyeo, Unbongbyeo, Seoanbyeo,
Sangsanbyeo, Hwaryeongbyeo, Chucheongbyeo, Jinbubyeo, Seohaebyeo,
Jinbuchalbyeo, Donghaebyeo, Ilpumbyeo, Yongdeokbyeo, Keumobyeo,
Nakdongbyeo,  Gancheokbyeo, Dunnaebyeo, Cheongmyeongbyeo,
Shingeumobyeo, Sambaekbyeo, Dongjinbyeo, Yeomyeongbyeo,
Hwaseonchalbyeo, Namwonbyeo, Sobaekbyeo, Joryungbyeo,
Bonggwangbyeo, Hwajungbyeo, Tamjinbyeo, Kyehwabyeo,
Hwaseongbyeo, Shinunbongbyeo, = Mangeumbyeo, Hwanambyeo,
Yeongsanbyeo, Daecheongbyeo, Shinseonchalbyeo, Palgongbyeo,
Odaebyeo

3 2.01~2.50 Samgangbyeo, Yongmoonbyeo

5 2.51~3.00

7 > 3.00
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Table 3. Mean of length:width ratio, standard diviation, standard error, and coefficient of vari-
ance as classified RDA methods

Grain type No. of vareity Mean of L. /W ratio SD SE cv

1 (<2.00) 45 1.77 0.0847 0.0638 4.7901
3 (2.01~2.50) 2.21 0.0566 0.0400 2.5597
Total 47 1.97 0.1227 0.0785 6.8664

Table 4. Mean of length :width ratio, standard diviation, standard error, and coefficient of vari-
ance as classified 5 grain types

Grain type L /W ratio No. of vareity Mean of L /W ratio SD SE Ccv
1 <1.75 16 1.68 0.0599 0.0492 3.5666
2 1.76~1.80 17 1.78 0.0153 0.0125 0.8590
3 1.81~1.90 9 1.84 0.0288 0.0227 1.5599
4 1.91~2.00 3 1.92 0.0153 0.0111 0.7942
5 2.01< 2 2.21 0.0566 0.0400 2.5597

Table 5. Classification of grain type by length :width ratio of brown rice

Grain L/W No. of
type ratio variety

Varieties

1 <1.75 16

2 1.76~1.80 17

3 1.81~1.90 9

Obongbyeo, Jinbuolbyeo, Ilpumbyeo, Shingeumobyeo, Jinbubyeo,
Jinbuchalbyeo, Daekwanbyeo, Daeseongbyeo, Hwajinbyeo, Dunnaebyeo,
Yeomyeongbyeo, Seoanbyeo, Chucheongbyeo, Unbongbyeo, Nakdongbyeo,

Cheongmyeongbyeo
Hwacheongbyeo, Yeongdeokbyeo, Dongjinbyeo, Sobaekbyeo, Sangsanbyeo,
Donghaebyeo, Hwaseonchalbyeo, Namwonbyeo, Mangeumbyeo,

Bongkwangbyeo, Palgongbyeo, Odaebyeo, Sangjubyeo, Hwaryeongbyeo,
Keumobyeo, Sambaekbyeo, Kyehwabyeo

Seohaebyeo, Shinunbongbyeo, Hwaseongbyeo, Gancheokbyeo, Joryeongbyeo,
Shinseonchalbyeo, Chilseongbyeo, Daecheongbyeo, Yeongsanbyeo

4 1.91~2.00 3 Hwanambyeo, Hwajungbyeo, Tamjinbyeo
5 2.01< 2 Yongmoonbyeo, Samgangbyeo
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Table 6. Mean of length, width, thickness, and length:width ratio of polished rice as passed
with different sieve openings

Grain Sieve openings
Types None 1.4mm 1.7mm 2.0mm

1 Length 4.17(22.83) 4,26(19.55) 4.28(18.06) 4.34(14.92)
Width 2.71(9.96) 2.70(9.40) 2.68(9.14) 2.72(7.02)
Thickness 1.95(7.76) 1.95(7.09) 1.94(7.43) 1.95(6.04)
L /W ratio 1.55(23.13) 1.58(20.88) 1.60(18.88) 1.60(17.20)
Passing (%) - 0.22 1.21 11.65

2 Length 4.26(24.22) 4.34(18.94) 4.39(18.14) 4.40(16.84)
Width 2.66(8.41) 2.66(8.33) 2.68(8.18) 2.66(7.58)
Thickness 1.91(9.06) 1.92(7.31) 1.92(7.30) 1.92(6.60)
L /W ratio 1.60(22.94) 1.63(20.00) 1.64(18.49) 1.65(17.76)
Passing(%) - 0.26 1.29 11.09

3 Length 4.25(24.45) 4.37(20.85) 4.41(18.90) 4.59(15.35)
Width 2.57(10.00) 2.59(8.77) 2.59(8.51) 2.64(7.67)
Thickness 1.85(9.34) 1.87(8.71) 1.88(7.82) 1.90(6.37)
L /W ratio 1.66(23.62) 1.69(22.67) 1.70(20.51) 1.74(16.58)
Passing (%) -~ 0.19 1.22 7.26

4 Length 4.45(24.94) 4.65(18.18) 4.71(13.46) 4,75(12.97)
Width 2.66(6.81) 2.65(6.85) 2.64(6.56) 2.63(5.39)
Thickness 1.91(9.16) 1.86(8.29) 1.90(7.15) 1.90(7.23)
L /W ratio 1.67(22.90) 1.75(16.88) 1.78(14.11) 1.81(13.09)
Passing(%) - 0.05 0.49 4.92

5 Length 4.21(30.70) 4.47(27.47) 4.44(22.61) 4.61(21.90)
Width 2.33(9.70) 2.34(7.43) 2.38(7.93) 2.38(4.91)
Thickness 1.72(9.24) 1.74(7.91) 1.75(7.08) 1.78(6.15)
L /W ratio 1.80(29.08) 1.91(26.34) 1.87(23.58) 1.94(21.39)
Passing(%) - 1.20 3.18 46.81

Figures in parenthesis are coefficients of variance,
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Table 7. Ranges of physicochemical and cooking properties of rice kernel

Grain type
Characters
1 2 3 4 5

Brown rice weight 19.1~23.6 19.2~24.2 17.9~22.8 20.5~22.4 17.2~17.3

(g /1000 kernel)
Hardness of 10.8~14.3 11.0~12.9 11.1~12.9 12.0~12.6 11.8~14.5

brown rice
ADV(1.4% KOH) 2.0~ 6.7 3.0~ 6.5 3.8~ 6.2 4.0~ 5.2 3.5~ 3.8
Gel consistancy (mm) 52~82 48~84 45~89 48~66 57~76
Amylose (%) 16.8~19.4 17.4~20.0 17.8~19.8 18.7~18.9 18.5~19.3
Protein (%) 4.9~ 84 4.6~ 7.6 5.8~ 8.5 51~ 7.4 7.2~ 1.8
Mg (ppm) 10.3~13.5 8.3~14.0 10.5~15.4 10.3~12.3 18.1~20.8
K (ppm) 28.7~37.1 27.0~35.4 27.5~33.4 29.0~35.9 29.5~31.8
Fatty acid value 8.0~26.7 5.7~25.7 8.1~22.1 8.4~18.7 11.3~12.4
Water uptake (%) 10.7~17.0 10.3~15.7 9.3~17.3 13.0~16.3 12.0~13.0
Volume expansion(%3) 144~220 162~247 172~200 177~-203 160~184
Solid matter in 13.1~19.1 11.6~23.5 12.1~19.2 12.2~22.9 13.0~15.8

cooking water (g)
Iodine blue value 29.6~54.1 27.8—54.8 25.4~54.7 32.0~42.2 53.5~60.8
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Table 8. Score of sensory test of cooked rice

tG;;em Variety Appearance  Gloss Flavor  Texture Stickiness Taste Total
1 Obongbyeo 0.17 0.83 1.17 0.33 0.33 0.50 0.61
Jinbuolbyeo 0.33 0.83 —0.17 0.00 0.00 0.33 0.22
Ilpumbyeo 0.00 0.83 0.50 0.33 1.17 0.67 0.68
Shingeumobyeo 0.50 0.33 —0.17 0.17 1.00 0.83 0.44
Jinbubyeo 0.83 1.00 0.33 0.67 0.50 0.50 0.64
Jinbuchalbyeo 0.83 3.17 0.17 0.33 3.33 1.33 1.53
Daekwanbyeo 0.67 1.17 0.50 0.00 0.17 0.33 0.47
Daeseongbyeo 0.83 0.33 —0.33 0.33 0.50 0.50 0.36
Hwajinbyeo 0.33 0.83 0.17 0.67 0.50 0.83 0.56
Dunnaebyeo -0.17 0.83 0.17 0.50 0.17 0.00 0.25
Yeomyeongbyeo 0.67 0.50 0.50 0.67 0.67 1.00 0.67
Seoanbyeo —1.50 —1.50 0.33 0.00 —0.17 0.17 —0.4
Chucheongbyeo 0.17 0.83 1.17 1.67 0.67 0.00 0.94
Unbongbyeo 0.83 1.00 0.67 0.00 0.17 0.00 0.44
Nakdongbyeo -1.17 0.50 —0.17 —0.33 1.00 0.17 0.00
Cheongmyeongbyeo 0.17 —0.33 0.67 1.00 0.67 0.50 0.44
2 Hwacheongbyeo —1.50 —0.17 —1.33 —1.66 —1.00 —0.83 —-1.14
Yongdeokbyeo —-1.17 —=2.00 —0.50 0.00 0.00 —0.33 —0.67
Dongjinbyeo —1.33 1.17 —0.17 —0.33 1.50 —0.83 0.00
Sobaekbyeo 0.33 0.33 —0.33 —0.17 1.17 0.00 0.22
Sangsanbyeo 0.67 1.50 0.67 0.67 1.00 0.67 0.86
Donghaebyeo —0.83 -0.83 —0.33 0.33 1.00 —0.50 —0.19
Hwaseonchalbyeo 217 3.17 —1.33 0.83 3.50 1.00 1.56
Namwonbyeo 0.50 0.33 0.33 0.17 —0.33 0.17 0.19
Mangeumbyeo —1.17 —-0.17 —0.83 ~0.83 —-0.17 —1.00 —0.69
Bonggwangbyeo —-1.17 0.17 —-1.17 0.50 0.67 0.33 —0.11
Palgongbyeo 0.00 0.50 0.50 —0.83 0.50 0.17 0.14
Odaebyeo 0.33 1.17 0.17 —0.33 0.33 0.00 0.28
Sangjubyeo 0.33 1.33 1.00 0.83 1.00 0.67 0.86
Hwaryeongbyeo —0.67 0.83 0.00 0.00 0.00 —0.17 0.00
Keumobyeo 0.83 1.50 0.17 —0.17 1.17 0.50 0.67
Sambaekbyeo —0.83 0.67 0.17 —=0.17 0.83 0.83 0.25
Kyehwabyeo 0.83 0.33 0.50 0.00 1.17 0.17 0.50
3 Seohaebyeo —-1.17 -1.17 0.00 —0.83 0.00 —=0.17 —0.56
Shinunbongbyeo 0.33 0.00 =0.17 —=0.17 -0.17 0.00 —0.03
Hwaseongbyeo 0.83 0.83 0.33 1.17 1.17 0.83 0.86
Gancheokbyeo —2.00 —1.50 0.17 —1.50 —1.67 —1.00 —1.25
Joryeongbyeo —-0.17 —0.33 0.17 —0.67 —0.33 —-0.33 —-0.28
Shinseonchalbyeo 0.50 2.50 -0.33 —-0.17 3.67 0.67 1.14
Chilseongbyeo —-1.17 0.00 0.50 —-1.17 —-1.17 —0.67 —0.61
Daecheongbyeo 0.17 —0.17 0.33 0.17 1.00 0.17 0.28
Yeongsanbyeo —0.50 1.33 0.00 0.17 0.33 0.00 0.22
4 Hwanambyeo —0.67 -0.17 —-0.17 —0.17 0.00 0.00 —0.19
Hwajungbyeo 0.50 0.17 0.17 0.67 0.83 0.50 0.47
Tamjinbyeo -1.17 —1.00 0.17 0.83 0.50 0.33 —0.06
5 Samgangbyeo -1.67 0.33 0.50 —2.17 —0.17 —-1.17 —-0.72
Yongmoonbyeo —0.83 0.83 0.67 —0.50 0.17 —0.50 —0.03
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