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Variation of Oil Contents and Fatty acid Compositions in Korean Soybean Germplasms
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ABSTRACT The objectives of this study was to de-
termine the oil contents and fatty acid compositions of
soybean germplasms including major Korean cultivars, and
to provide the basic information of fatty acid composition
for development high quality soybean varieties. Among 46
Korean major cultivated soybean samples, the oil contents
were varied from 15.8% to 20.3%, and the average oil
content was 18.2%. Crude oil content of cv. Saebyolkong
(20.3%) was the highest among that of other cultivated
soybeans. Likely many other oils of plant origin, most fatty
acids in soybean are unsaturated. The highest percentage of
fatty acid in soybean was linoleic acid (18:2), followed in
a decreasing order by oleic (C18:1), palmitic (C16:0), lino-
lenic (C18:3), and stearic acid (C18:0). The composition of
C18:1 and C18:2 fatty acids among 563 soybean germ-
plasms and cultivars which were positively correlated with
nutritional quality of edible vegetable oil, were ranged
13.29~43.30% and 38.21 ~61.51%, respectively, and the
C18:3 which were negatively correlated with flavor quality
were varied from 5.03% to 11.48%. Also, the composition
of C16:0 and C18:0 which were known to raise total
cholesterol levels in human serum were ranged 8.50~
14.78% and 1.86~4.78% respectively. On the other hand,
the range of fatty acid composition among 46 Korean
major soybean cultivars has been investigated to be: C16:0,
8.96~13.23%; C18:0, 2.55~4.20%; C18:1, 16.33 ~36.41%;
C18:2, 42.32~58.84%,; C18:3, 6.98~10.72%. Among the
563 germplasms tested, there are significant correlations
among unsaturated fatty acids: negative between C18:1 and
C18:2 (r=-0.961**) or C18:3 (r=-0.756**), and positive
between C18:2 and C18:3 (r=0.608%%). Also, the C18:1
was negatively correlated with saturated fatty acids, C16:0
(r=-0.231**) and C18:0 (r=-0.479%*).
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Table 1. Comparison of oil content and fatty acid composition in Korean major soybean cultivars.
Cultivar 0il Fatty acid composition (%) Saturated Unsaturated
Content (%)  C16:0 C18:0 C18:1 Cl18:2 C18:3  Fatty acid (%) Fatty acid (%)
Jangyeup 18.25 11.01 349 28.06 46.71 7.72 14.50 82.49
Hwangkeum 18.23 11.29 2.62 36.41 4232 7.45 13.91 86.18
Saeal 18.21 11.39 345 21.06 56.09 8.01 14.84 85.16
Baekun 16.83 10.57 3.56 25.48 52.16 8.23 14.13 85.87
Eunha 16.70 11.36 3.37 24.57 49.99 10.72 14.73 85.28
Dankyung 18.33 12.11 3.59 23.40 52.14 8.76 15.70 84.30
Bokwang 15.78 12.40 2.80 24.62 51.69 8.48 15.20 84.79
Namhae 20.25 10.74 2.98 24.83 52.86 8.58 13.72 86.27
Danweon 16.77 10.97 3.70 26.31 51.75 7.26 14.67 85.32
Jangsu 18.93 11.29 3.16 25.20 52.19 8.15 14.45 85.54
Malli 16.57 11.32 4.01 22.98 53.66 8.03 15.33 84.67
Keunol 18.29 11.11 3.03 28.58 49.21 8.06 14.14 85.85
Samnam 19.16 10.46 3.26 30.25 48.26 7.77 13.72 86.28
Bukwang 17.14 10.25 3.54 23.20 54.96 8.05 13.79 86.21
Duyou 17.28 10.73 3.64 25.06 53.58 6.98 14.37 85.62
Geomjeong 1 17.80 13.23 3.84 19.70 5427 8.95 17.07 82.92
Hwaeomput 19.80 11.38 3.64 23.66 53.30 8.03 15.02 84.99
Hannam 19.31 9.27 3.74 21.59 56.38 9.02 13.01 86.99
Pureun 18.82 12.28 3.36 19.28 56.87 8.21 15.64 84.36
Seokryangput 16.57 11.83 3.53 18.96 55.72 9.96 15.36 84.64
Sobaeknamul 18.09 10.59 3.39 22.73 54.35 8.94 13.98 86.02
Geumgang 16.21 11.20 3.21 28.18 49.32 8.08 14.41 85.58
Geomjeong 2 16.32 11.37 3.82 23.07 52.72 9.02 15.19 84.81
Geomjeongol 17.50 11.50 3.49 19.17 57.62 8.22 14.99 85.01
Jangmi 19.05 11.19 3.30 33.45 44.99 7.08 14.49 85.52
Dajang 16.25 11.94 3.70 23.00 52.78 8.58 15.64 84.36
[lpumgeomjeong 16.78 10.60 3.21 28.94 49.54 7.71 13.81 86.19
Daewon 19.34 10.76 3.32 20.20 57.70 8.02 14.08 85.92
Saeol 18.16 11.91 3.29 23.18 51.38 10.24 15.20 84.80
IImi 18.92 11.80 3.61 27.20 49.61 7.78 15.41 84.59
Somyeong 17.85 11.20 3.42 23.13 54.63 7.62 14.62 85.38
Seonheuk 19.68 11.85 4.14 23.72 51.98 8.31 15.99 84.01
Daehwang 19.35 11.38 3.56 18.56 57.21 9.28 14.94 85.05
Sowon 19.23 11.97 3.30 21.78 54.80 8.14 1527 84.72
Jinyul 17.35 10.70 3.84 22.60 54.36 8.50 14.54 85.46
Heukcheong 16.67 8.96 3.56 21.08 56.99 9.41 12.52 87.48
Doremi 19.14 10.52 3.39 21.19 5591 8.99 13.91 86.09
Galmi 20.13 11.07 3.66 24.35 53.63 7.29 14.73 85.27
Saebyeol 20.30 11.09 4.20 23.14 53.48 8.08 15.29 84.70
Cheongja 19.23 10.49 3.87 22.45 54.02 9.17 14.36 85.64
Seonnog 18.62 11.48 3.99 16.33 57.60 10.60 15.47 84.53
Sorok 19.33 12.10 2.90 31.76 45.97 7.27 15.00 85.00
Geomjeong 4 17.90 11.34 2.55 32.30 46.82 7.00 13.89 86.12
Geomjeong 3 17.30 10.94 2.66 18.23 58.84 9.34 13.60 86.41
Cheongja 2 18.70 10.67 3.65 23.98 53.92 7.78 14.32 85.68
Cheongdu 1 18.40 10.77 3.14 18.47 57.64 9.98 13.91 86.09
Min. 15.78 8.96 2.55 16.33 42.32 6.98 12.52 82.49
Max. 20.30 13.23 4.20 36.41 58.84 10.72 17.07 87.48
Mean 18.15 11.20 3.45 24.16 52.74 8.39 14.63 85.31
SD 1.21 0.76 0.38 4.27 3.72 0.91 0.82 0.93
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Fig. 1. GC chromatogram of soybean fatty acids.
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Fig. 2. GC chromatogram of mixed fatty acid standards.
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Table 2. Statistical parameters of oil content and fatty acid composition in 517 Korean soybean germplasms.

oil Fatty acid composition(%) Saturated Unsaturated

Parameter Content(% fatty acid fatty acid
ontent(%) C16:0 C18:0 C18:1 C18:2 C18:3 (%) (%)
Min. 11.96 8.50 1.86 13.29 38.21 5.03 10.46 82.23
Max. 21.21 14.78 4.78 43.30 61.51 11.48 17.77 89.55
Mean 16.97 11.11 3.18 23.40 54.40 7.91 14.29 85.71
SD 1.44 0.77 0.48 5.30 4.13 1.15 0.94 0.94
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13.29%(IT 178710)~43.30%(IT 154657), C18:2%= 38.21%
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Table 3. Simple correlation coefficients among investigated fatty acid composition.

C18:0 C18:1 C18:2 C18:3
C16:0 0.077 -0.231%x* 0.050 0.171%**
C18:0 -0.479%* 0.378%* 0.356%*
C18:1 -0.961%* -0.756%*
C18:2 0.608**

* %% Significant at the 0.05 and 0.01 probability levels, respectively

(n=561, 5% =0.08446, 1% =0.110376)



F QXX

4. F H AAL T ZBA A &3k C16:0 E C18:0
kel C18: 14 Tz Hol Ao

9 CI833 129 29| A2 e et

Burton, J. W, and C. A. Brim. 1981. Recurrent selection of
genetic variation for oil properties and agronomic charac-
teristics of soybean. Crop Sci. 24 : 783-787.

Burton, J. W., R. F. Wilson, C. A. Brim, and R. W. Rinne.
1989. Registration of soybean germplasm and with modified
fatty acid composition in seed oil. Crop Sci. 29 : 1583.

Choung, M. G., S. T. Kang, W. Y. Han, I. Y. Back, H. K.
Kim, K. S. Kim, and S. H. Park. 2005. Determination of
Fatty Acid Composition in Soybean Seed, Using Near
Infrared Reflectance Spectroscopy. Korean J. Breed. 37(4)
: 197-202.

Hammond, E. G., and W. R. Fehr, 1983, Resistration of A6
germplasm line of soybean. Crop Sci. 23 : 192-193.

Hammond, E. G., and B. A. Glatz. 1989. Biotechnology
applied to fats and oils. Ch. 6. In Developments in Food
Biotechnology, R. King and P. S. J. Cheetham (Ed.), John
Wiley & Sons, New York. Vol. 2 ppl173-217.

Heo, N. K., D. H. Park, K. M. Shim, S. Y. Lee, K. S. Kim,
and N. S. Kim. 1995. Protein and lipid contents of
kangwon local soybeans and their RAPDs. Korean J. Breed.
27(3) : 215-220.

Hong, E. H,, S. D. Kim, Y. H Lee, and R. K. Park. 1988.
Results and perspectives of soybean varietal improvement.
88 RDA Symp. 3: 31-57.

Hwang, Y. H., Y. S. Jeong, and J. D. Lee. 2004. Present status
and future development direction of soy-related industries
in Korea. Korea Soybean Digest 21(1) : 28-44.

Hymowitz, T. 1970. On the domestication of the soybean.
Economic Botany 24 : 408-421.

9 XE R Xyt F#O 145

Kang, Y. M, and H. S. Kim. 2001. Emulsified transes-
terification of soybean oil into bio-diesel. J. of Korean Oil
Chemists Soc. 18(4) : 298-305.

Knowlton, S., S. K. B. Ellis, and E. F. Kelly. 1996. Per-
formance characteristics of high oleic soybean oil: an
alternative to hydrogenated fats. Paper No. 29-0, presented
at 87th American Oil Chemists’ Society Annual Meeting
and Expo, Indianapolis, IN, April 28-May 1.

Kwon, S. H., K. H. Im, and J. R. Kim. 1972. Diversity of
protein and oil contents of the Korean soybean land races
(I). Korean J. Breed. 4(1) : 29-32.

Kwon, S. H, K. H. Im, J. R. Kim, and S. H. Song. 1972.
Variance for several agronomic traits and interrelationships
among characters of Korean soybean land races (Glycine
max (L.) Merrill). Korean J. Breeding 4(2) : 109-112.

Kwon, S. H., J. R. Kim, S. H. Song, and K. H. Im. 1974,
Characteristics of important agronomic traits of Korean
local soybean collections. Korean J. Breeding 6(1) : 67-70.

Liu, K. S., F. Orthoefer, and E. A. Brown. 1995. Association
of seed size with genotypic variation in the chemical
constituents of soybeans. J. Am. Oil Chem. Soc. 72(2) : 191.

Liu, K. S. 1999. Soybeans: Chemistry, technology, and
utilization. Aspen Publishers Inc. pp25-114.

Singh, R. J., T. Hymowitz. 1999. Soybean genetic resources
and crop improvement., Genome 42 : 605-616.

Shannon, J. G., and D. A. Sleper. 2004. Breeding soybean for
improved functional traits in the U.S. International
symposium on the development of functional soybean
varieties, new materials, medicines, and foods; Institute of
Agricultural Science & Technology, Kyungpook National
University, Aug. 27

Wilcox, J. R., J. W. Burton, G. J. Rebetzke, and R. F. Wilson.
1994, Transgressive segregation for palmitic acid in seed
oil of soybean. Crop Sci. 34 : 1248-1250.

Wilson, R. F. 1978, ASTA Soybean seeds Res. Conf.

Wilson, R. F. 1996. Current research on oilseeds. Presented at
the Institute of Food Technologists 1996 symposium;
Identity Preserved Oils, New Orleans, LA, June 21-22.

Yoon, T. H., K. J. Im, and D. H. Kim. 1984. Fatty acid
composition of lipids obtained from Korean soybean
varieties. Korean J. Food Sci. Technol. 16(4) : 375-382.



