OHEtX|(Korean J. Crop Sci.), 52(3): 348~357(2007)

Diversity in Lipid Contents and Fatty Acid Composition of Soybean
Seeds Cultivated in Korea

Sun-Lim Kim*T, Yeong-Ho Lee*, Hee-Youn Chi*, Sun—-Joo Lee**, and Si-Ju Kim*

*National Institute of Crop Science, R.D.A., Suwon 441-857, Korea
**Department of Applied Life Science, College of Life and Environment Science,
Konkuk University, KwangJinKu HwaYangDong, Seoul 143-701, Korea

ABSTRACT The 117 soybeans seeds were collected from
the nine provinces of Korea, and protein and lipid contents,
and fatty acid composition levels were evaluated to in-
vestigate their relationship. The 100-seed weights of the
black soybeans were varied 27.7~33.1 g, while the 100-
seed weight of yellow soybeans were varied 24.6~36.6 g.
Protein and lipid content of the 117 soybean seeds was 38.3%
and 17.8%, respectively. Protein contents of the 59 black
soybean seeds (38.6%) were significantly higher than
those of the 58 yellow soybean seeds (37.9%). However,
lipid contents of the black soybean seeds (17.6%) were
lower than those of the yellow soybean seeds (18.1%).
Linoleic and oleic acid composition levels of the 117 soy-
bean seeds were 53.75% and 22.08%. Unsaturated fatty
acid levels of soybean seeds showed a statistically signifi-
cant variability among the nine provinces of Korea, how-
ever, the differences were not found in the linoleic (18:2)
and oleic acid (18:1) levels. Therefore, it was considered
that the significant variability of unsaturated fatty acid were
mainly due to the variations of linolenic acid (18:3) level.
The composition levels of linoleic, oleic, palmitic (16:0), and
linolenic acid in the yellow soybean seeds were 53.43%,
22.73%, 12.23%, and 8.24%, while those of the black soy-
bean seeds were 54.13%, 21.48%, 12.47%, and 8.31%.
Obtained results suggested that fatty acid composition
levels were varied and possibly influence by the phenotype
of seed coat colors. Oleic acid, mono-saturated fatty acid,
showed the most remarkable variability between yellow and
black soybean seeds, and the composition levels were higher
in the yellow soybean seeds. Relationship between unsatu-
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rated fatty acid levels and 100-seed weights in the yellow
soybean seeds showed a negative correlation (r=-0.513, P
< 0.01), but no relationship (r=0.154") was observed in
the black soybean seeds.
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Fig. 1. Variation of 100-seed weight of the yellow and black soybeans collected from the nine provinces of Korea.
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Table 1. Variation of protein and oil contents of the yellow and black soybeans collected from the nine provinces of Korea.

Collected soybeans Protein (%) Lipid (%)
Province Yellow Black Meap of Yellow Black Mear.l of Yellow Black
province province
Gyeonggi 7 5 38.2% 38.8° 37.9% 16.4° 16.6° 16.3°
Gangwon 17 13 40.0° 39.1° 40.9° 17.8" 17.7°%¢ 17.8"
Chungbuk 7 10 37.7% 37.5° 37.9% 16.8" 17.2% 16.5°
Chungnam 4 4 36.8 37.3* 36.4° 18.1° 18,204 18.0"
Gyeongbuk 5 8 38.1" 38.4° 37.9% 18.6° 19.4* 18.1%
Gyeongnam 8 6 38.7% 37.9° 40.1% 18.6" 18.1% 17.8"
Jeonbuk 4 5 36.3° 353 38.7% 17.6" 17.6™ 17.6"
Jeonnam 3 5 36.8° 36.8° 36.8% 18.9° 18.9™ 19.1°
Jeju 3 3 38.0™ 38.1° 37.8* 18.9° 18.7° 19.0°
Mean of nine province + SD 383426 379432  386+2.1 178416  18.1%13 17.6£1.7
Column values with the same letters are not significantly different at p=0.05.
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2. Relationship between 100-seed weight and unsaturated
fatty acid levels in the yellow and black soybean seeds
collected from the nine provinces of Korea.
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Table 2. Variation of fatty acid composition in soybean seeds collected from the nine provinces of Korea.

Collected

Province s C14:0 Cl60 CI180 ClI8:1 CI82 CI83  (C20:0 C22:0 SFA  USFA
Gyeonggi 12 0.12° 12.11°  3.94° 21.32° 5377 832 037 0.05¢ 16.58™  83.42%
Gangwon 30 011 12.12°  267°  23.06°  53.18° 848  032%  006®  1528%" 8472
Chungbuk 17 0.13* 12.50"  3.18% 21170 5436 8.10™ 037 0.11° 16.38°  83.62°
Chungnam 8 0.13° 12.10°  3.52™ 2058 54.62°  8.60™ 038 0.07° 1621  83.79%
Gyeongbuk 13 0.13° 1222°  267¢  2060° 5570  836™ 027 0.05° 1533 84.67™
Gyeongnam 14 0.11™  12.00° 271 2404  5293° 787 0.30° 0.05° 15.16°  84.84™
Jeonbuk 12 0.09*  13.18°  243° 2236° 52.81° 8.75° 0.33° 0.05° 16.08°*°  83.92"°
Jeonnam 8 0.07° 11.85°  2.10° 2377 54.06°  7.80° 0.29° 0.05° 1437°  85.63°
Jeju 6 0.13° 13.09°  3.85° 21.81°  5233°  848™  025° 0.05° 17.38°  82.62°

Mean of nine

0.1120.02 12.36+0.48 3.0120.65 22.08+1.31 53.75+1.06 8312032 0.32+0.05 0.06+0.02 15.86+0.91 84.14+0.91

province = SD

Column values with the same letters are not significantly different at p=0.05
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Table 3. Variation of fatty acid composition in the yellow and black soybean seeds collected from the nine provinces of Korea.

No of

Color ~ Province - . =~ Cl40 Cl60 CI&0 CI8&1  Cl82 Ci8:3 €200 €220 SFA  USFA
Gyeonggi 7 0.10%  1191°  4.03*  2036° 54.65° 851° 040"  0.05° 16.48"  83.52°
Gangwon 17 0.09% 1208 243 2412° 5223 869"  032™ 006"  1497° 85.03°
Chungbuk 7 0.10°  12.11° 2.80°  23.66° 5269° 817°  036™  0.10° 15.47%%  84.53™
Chungnam 4 011"  1207° 3.78° 1992*°  5530° 833" 042" 007 16457 83.55"
Gyeongbuk 5 0.08°  1248™ 236%  2029° 5613 836" 025"  0.05° 1523 84.77™

Yellow Goeongnam 8 009%™  11.89° 2.52% 2464 5274 778 029" 005 1484 85.16°
Jeonbuk 4 0,08 1237 165  2421° 5323 807" 032®  0.06°  1449° 85.51°
Jeonnam 3 0.07° 11.89°  2.14®  25.80° 51.85° 7.92° 028"  0.05° 1443 85.57°
Jeju 30 014 13310 4300 21558 5203 837 0. 25°  0.05°  18.05° 81.95"

Mean of nine

province  SD 0.1040.02 12.23+0.45 2.89+0.92 22.73£2.21 53.43+1.55 8244029 0.32£0.06 0.06£0.02 15.60+1.19 84.40+1.19
Gyeonggi 5 0.14™  1231° 3.86°  2229° 52.89° 8.13% 034"  0.04° 16.69” 8331
Gangwon 13 0.13%  12.19°  3.03% 2148  54.60° 818 033  0.06° 1574 8426
Chungbuk 10 015  13.06™ 3.56™  18.67° 56.02° 803* 039"  0.12° 1728 8272
Chungnam 4 0.14%  12.19°  334™  2081° 5436 874 035" 008"  16.10™ 83.90"
Gyeongbuk 8 0.17* 12.06°  286™  20.80° 55.44° 836™ 028"  0.05° 1540  84.60™

Black  Gyeongnam 6 012"  12.14°  2.96™ 2324 53.19°  7.99% 031" 005"  15.58™ 84.42™
Jeonbuk 5 0.09"  13.59° 2.82% 2144  52.60° 9.08 034" 005°  16.88" 83.12"%
Jeonnam 5 0.07° 11.82° 208 2255  5530°  7.73° 030  0.05°  1433° 8567
Jeju 3 0.12 1288 341" 2208 5263 8. 597 025 0.04° 16.71" 83.29™

Mean of nine

province + SD

0.1340.03 12474058 3.1040.52 21.48+1.33 54.13+1.33 8312042 0.3240.04 0.060.02 16.08+092 83.92:0.92

Column values with the same letters are not significantly different at p<0.05
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Fig. 3. Distribution of fatty acids in the yellow and black soybean
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Fig. 4. Relationship between lipid contents and unsaturated
fatty acid levels in the yellow and black soybean
seeds collected from the nine provinces of Korea.
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Fig. 5. Relationship between 100-sced weight and unsaturated
fatty acid levels in the yellow and black soybean
seeds collected from the nine provinces of Korea.
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