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Morphological Characteristics and Proximate Compositions of the
Recommended Soybean Varieties in Korea

Dong-Man Kim, Jae-Soon Jin and Kil-Hwan Kim

Food Science and Technology Lab., Korea Food Research Institute, Seoul

Abstract

This study was carried out for investigation of morphological characteristics and for analysis of
the relationships between morphological indices and proximate compositions of the recommended soy-
bean varieties in Korea. The weight of 100 seeds and weight percentages of seed coat and germ
to the whole soybean of 19 varieties were ranged from 12.28 to 25.54g, from 6.02 to 8.29% and from
1.66 to 3.35%, respectively. The average long and short widths and length were 595~7.59 mm, 5.03~6.
95 mm and 6.44~8.38 mm, respectively. The Hunter b values(yellowness) ranged from 159 to 21.7
for seed coat and from 17.7 to 23.1 for cotyledon. From the statistical analysis, a strong positive
correlation(r)0.97) existed between total weight and cotyledon weight and long width, and between
cotyledon weight and long width. Protein content had low correlations(r{0.48) with total weight, cotyle-

don weight, length and long width.
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Fig. 1. Morphological features of typical soybean
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Table 1. Weight properties of the recommended soybean varieties in Korea

(Unit © g dry matter)

100 seed Seed coat Germ Cotyledon Specific
Variety weight(A)  weight(B)® 100B/AX100  weight(C)¥ 100C/AX100  weight(D)? 100D/AX100  gravity
Bokwang 2363+ 441 0.0147+ 0.0016 6.22 0.0048+ 0.0009 2.03 0.2168+ 0.0405 91.75 1.2191
Paldal 16.29+ 3.02 0.0135+ 0.0018 829 0.0039+ 0.0008 239 01455+ 0.0271 89.32 1.1882
Bangsa 12.73+ 241 00102+ 0.0013 801 0.0034+ 0.0005 257  0.1137+0.0245 89.32 1.2193
Baekun 17.87+ 248 0.0127+ 0.0010 7.11 0.0047+ 0.0008 2.63 0.1613+ 0.0210 90.26 1.2048
Dukyo 16.19+ 2.26 0.0122+ 00012 754 0.0036+ 0.0005 2.22 0.1461+ 0.0208 90.24 1.2181
Jangbaek 15.54+ 2.17 00111+ 00024 7.14 0.0052+ 00006 335  0.1391+0.0196 89.51 12148
Hwangkeum 2554+ 3.74 0.0162+ 00016 6.34 00050+ 0.0007 196  02342+0.0334 9170 1.1918
Jangyeaob 2358+ 3.71 00142+ 00015 6.02 0.0054+ 0.0008 229  0.2162+0.0343 9169 12162
Danyeob 13.10+ 3.03 0.0098+ 0.0013 7.18 0.0038+ 0.0007 290  0.1174+0.0281 89.62 12346
Baekcheon 1499+ 2.76 0.0095+ 0.0012 634 0.0037+ 0.0006 247 01367400255 9119  1.1967
Kwanggyo 21.75+ 3.33 0.0136+ 0.0016 6.25 0.0036+ 0.0005 1.66 0.2003+ 0.0314 92.09 12171
Hill 13.75+ 252 0.0100+ 0.0014 727 0.0038+ 00009 275  01237+0.0233 8996 12238
Yeunha 12.28+ 2.68 0.0093+ 0.0012 757 0.0038+ 0.0006 3.10  0.1097+ 0.0232 89.33 1.2202
Dankyung 22214 5.06 0.0155+ 0.0016 6.98 0.0056+ 0.0010 252 02010+ 0.0462 90.50 1.2145
Saeal 24.08+ 4.08 00156+ 0.0017 648 00055+ 0.0010 238  0.2197+0.0382 91.24 1.1907
Milyang 20.26+ 2.81 0.0143+ 00014 7.06 0.0050+ 0.0009 247 01833+ 0.0255 9047 12205
Namcheon 16.69+ 3.10 00126+ 0.0016 7.55 0.0040+ 0.0008 240  0.1503+0.0281 90.05  1.2037
S-138 20.02+ 3.80 0.01384 0.0017 6.89 0.0042+ 0.0089 2.01 0.1822+ 0.0352 91.00 1.2186
$-133 18.87+ 328 0.0137+ 0.0016 7.26 0.0041+0.0006 2.17 01709+ 0.0287 9057 12166
a) weight for each seed
Table 2. Size properties of the recommended soybean varieties in Korea (Unit : mm)
Vari Whole Lf)ng Shon Ratio of Seedcoat Hilum
ariety length width width A'B:C thickness length
A) (B) © T
Bokwang 803+ 0.53 751+ 045 6.67+ 0.56 1:093:083 0.12+ 0.03 302+ 034
Paldal 8.32+0.71 6.50+ 0.51 503+ 0.38 1:078:0.60 0.08+ 0.05 367+ 042
Bangsa 6.56+ 0.41 6.09+ 0.38 547+ 046 1:093:083 0.08+ 0.02 2,79+ 0.19
Baekun 743+ 045 6.66+ 0.29 6.18+ 0.36 1:089:083 0.07+ 001 3.09+ 021
Dukyo 7.56+ 0.40 646+ 0.27 552+ 0.29 1:085:073 0.08+ 0.02 3.38+ 025
Jangbaek 6.96+ 0.35 647+ 0.32 594+ 0.39 1:093:085 0.07+0.01 301+ 021
Hwangkeum 822+ 057 759+ 113 694+ 045 1:079:085 0.10+ 0.02 3424030
Jangyeob 823+ 049 7.56+ 0.39 6.44+ 049 1:092:078 0.10+ 0.01 3.06+ 0.30
Danyeob 6.54+ 0.50 6.09+ 043 542+ 049 1:093:083 0.09+ 0.02 283+ 021
Baekcheon 725+ 0.59 6.42+ 0.35 5.50+ 0.40 1:0.89:0.76 0.08+ 0.01 2.67+ 023
Kwanggyo 8.08+ 0.58 7.34+ 0.39 6.21+ 0.38 1:091:0.77 0.07+ 0.01 321+ 033
Hill 6.72+ 046 6.33+0.36 548+ 044 1:094:082 0.08+ 0.01 3.15+0.23
Yeunha 644+ 0.54 5.95+ 040 527+ 0.58 1:092° 081 0.07+£0.01 2.75+ 022
Dankyung 837+ 061 758+ 0.44 6.19+ 044 1:091:0.73 0.09+ 0.01 349+ 031
Saeal 8.38+ 0.63 743+ 045 6.52+ 042 1:089:0.78 0.10+ 0.01 3.24+ 0.28
Milyang 790+ 044 723+ 0.38 6.10+ 0.44 1:092:077 0.09+ 0.01 346+ 029
Namcheon 744+ 0.54 6.56+ 0.39 590+ 0.39 1:088:0.79 0.09+ 0.01 350+ 0.34
5-138 8.064 0.58 6.58+ 0.46 6.07+ 047 1:087:0.75 0.09+ 0.01 354+ 0.38
$-133 7.36+ 048 6.83+ 0.37 6.26+ 042 1:093:085 0.10+ 0.01 335+ 0.22
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Table 3. Color of the recommended soybean varieties in Korea

Seed coat(A)

Cotyledon(B)

Whole soybean

Variety L 2 b L a b A b Hitum
Bokwang 65.2 -11.7 208 74.5 -138 220 75.1 -138 20.1 Yellow
Paldal 58.4 -97 159 75.3 -12.0 17.7 76.7 -11.6 15.6 Black
Bangsa 632 -123 195 743 -143 231 757 -145 210 Brown
Baekun 62.5 -11.9 19.8 75.6 -132 203 77.1 -135 189 Light brown
Dukyc 630 -115 187 760 -132 209 774 -137 191 Brown
Jangbaek 646 -124 207 746 -128 201 762 -134 191 Yellow
Hwangkeum 634 -119 210 758 -134 205 770 -135 191 Yellow
Jangyeob 653 -116 200 756 -120 184 774 -129 178 Yellow
Danyeob 646 -11.7 190 744 -134 218 777  -134 187 Brown
Baekcheon 592 -129 192 760 -133 203 749 -134 182 Brown
Kwanggyo 63.1 -115 213 76.0 -13.0 19.7 774 -13.0 18.1 Brown
Hill 609 -121 186 751  -134 211 763 -140 193 Brown
Yeunha 659 -108 189 742  -136 219 773  -139 197 Brown
Dankyung 578 -97 189 761  -124 189 752  -126 180 Brown
Saeal 638 -121 206 764 -129 194 777  -132 184 Yellow
Milyang 59.7 - 99 19.1 75.3 -134 209 773 -133 189 Light brown
Namcheon 585 -103 182 753 -143 231 753 -146 215 Black
5138 60.3 -10.6 208 758 -14.3 222 75.0 -146 12.3 Buff
$-133 64.9 -123 217 756 -14.0 220 772 -145 20.6 Buff
Table 4. Proximate composition of the recommended soybean varieties in Korea (Unit : % db.)
. . . Nitrogen .
Variety Moisture Crude protein Crude fat free-extract Crude fiber Ash
Bokwang 9.90 40.75 19.80 28.80 441 5.96
Paldal 8.30 4252 19.49 26.61 537 6.02
Bangsa 881 40.06 20.87 27.78 5.33 597
Baekun 9.24 40.88 20.66 28.00 5.07 5.40
Dukyo 854 4384 19.83 2528 5.28 5.76
Jangbaek 892 3742 2117 30.35 523 584
Hwangkeum 8.73 4131 2097 26.25 5.78 5.72
Jangyeob 807 39.48 21.17 28.49 491 595
Danyeob 7.52 41.09 19.87 2767 5.55 5.82
Baekcheon 10.78 39.93 17.22 3141 5.76 5.68
Kwanggyo 8.31 44.37 19.06 26.12 497 547
Hill 8.60 40.39 20.02 29.07 495 557
Yeunha 9.10 4158 19.79 27.67 5.01 590
Dankyung 10.84 42.34 19.85 2740 464 5.76
Saeal 850 40.25 18.12 31.00 5.04 5.60
Milyang 741 4227 19.38 21.75 4.78 5.82
Namcheon 837 40.15 20.17 2757 5.19 592
S-138 1033 41.25 20.79 2791 4.95 5.10
$-133 7.75 42,08 19.89 27.32 496 5.75
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Table 5. Pearson correlation coefficients between the morphological indices of the recommened soybean varieties

in Korea
Index Total Seed coat Cotyledon Germ Seed coat Length Long Short Hilum
weight weight weight weight thickness width width  length
Total weight 1.00000 0.73413 0.99421 0.67533 0.26229 087560 0.99043 0.88033 0.46949
Seed coat weight 1.00000 0.66026 0.46234 023664 062117 0.77244 0.71469 0.50989
Cotyledon weight 1.00000 0.67830 0.25067 0.87477 097625 0.85927 0.44500
Germ weight 1.00000 0.14303 055040 0.66341 0.64344 0.22303
Seed coat thickness 1.00000 052092 0.24424 0.01614 040394
Length 1.00000 0.86026 0.60653 0.67151
Long width 1.00000 0.87503 0.46093
Short width 1.00000 0.27567
Hilum length 1.00000

Table 6. Pearson correlation coefficients between the chemical components of the recommended soybean varieties

in Korea
Component Moisture Crude protein Crude fat Nitrogen Crude fiber Ash
free-extract

Moisture 1.00000 -0.14330 -0.15967 0.31749 -0.10437 -0.31132
Crude protein 1.00000 -0.25937 -0.75483 -0.14339 -0.17250
Crude fat 1.00000 -0.36606 -0.10966 0.05537
Nitrogen free-extract 1.00000 0.00100 -0.05778
Crude fiber 1.00000 0.05361
Ash 1.00000

Table 7. Pearson correlation coefficients between the morphological

soybean varieties in Korea

and chemical indices of the recommended

Component Moisture Crude protein Crude fat Nitrogen Crude fiber Ash
free-extract
Total weight 0.16083 0.16525 -0.00078 -0.03960 -0.41386 -0.19424
Seed coat weight -0.05798 0.15627 0.22679 -0.29603 0.05967 -0.00485
Cotyledon weight 0.19273 0.16658 -0.04821 0.00173 -0.46310 -0.21504
Germ weight 0.20919 -0.34263 0.12153 0.37497 -0.44233 -0.00466
Seed coat thickness -0.15174 0.09755 0.01403 -0.13326 -0.03394 0.38091
Length 0.15268 0.30851 -0.11302 0.14531 0.29903 -0.15752
Long width 0.10028 0.16374 0.01620 -0.05767 -0.38713 -0.15698
Short width 0.09025 0.09084 0.19379 0.06368 -0.33258 -0.20358
Hilum length 0.13292 0.43502 0.14784 0.48932 0.16853 -0.19772
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