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Abstract

The chemical composition of isoflavone, oligosaccharide and phytic acid content of three Korean soybeans,
Hwanggumkong, Yakkong and Huktae cultivars, were examined. Moisture, crude fat, crude protein and ash
content of soybean seeds were all in the ranges of 10.9-12.5%, 15.8-20.8%, 36.5-41.1% and 5.4-5.6%,
respectively, showing differences among the cultivars. Methionine, cystein and histidine were the minor
components of soybean protein and ratio of methionine to the total proteins showed significant varietal
differences. The main fatty acids of total lipids were linoleic, oleic and palmitic acids, which comprised over
80% of the total fatty acids. Yakkong, Hwanggumkong and Huktae contained 2491.4 ug, 2176.8 ug and 1893.5
4g of isoflavone in each gram of dry matter, respectively, and existed mainly as glycoside isomers.
Oligosaccharide contents were similar among the cultivars. The total concentration of phytic acid was 2.63% of
Hwanggumkong, 2.12% of Yakkong and 2.80% of. Huktae.
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Table 1. Proximate composition of the soybean samples

(%, wiw)
. . Crude Crude Carbo-
Variety Moisture protein lipid Ash hydrate
H rone 109 39.7 208 55 23.1
WANGEUIONE 1060 +023  +0.11  +0.13  +1.22
Yk 12,5 36.5 177 559 277
arong +1.00 060 022 =015 +0.89
Hidide 11.5 41.1 158 536 263

+0.07 +0.85 +0.14 009 0.15

Table 2. Percentage of lipid class fractionated with silicic

acid column (%, wiw)

Neutral lipid Glycolipid Phospholipid
Hwanggumkong 98.3+0.13 0.2+0.01 1.6+0.01
Yakong 96.2+0.03 0.8+0.07 2.310.01
Huktae 98.1+0.09 2.3+0.06 1.5+0.09
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Table 3. Fatty acid composition of total lipid of soybeans

Fatty acids composition (%)

Fatty acids Hwaggumkong Yakkong Huktae
Myristic acid 0.1+£0.03 0.1+0.06 0.2+0.03
Palmitic acid 11.0+0.03 11.1+0.03 11.1+0.09

Stearic acid 4.3+0.08 3.0+0.09 4.1+0.07

Oleic acid 24.4+0.03 32.1£0.07 25.4+0.08
Linoleic acid  53.3+0.06 46.8+0.08 50.5+0.10
Linolenic acid 6.4+0.05 6.4£0.10 7.6:0.04
Arachidic acid 0.2+0.05 0.2+0.04 0.3+0.07
Behenic acid 0.310.02 0.2+0.07 0.2+0.03
SFA" 15.9+0.12 14.7+0.03 16.5+0.09
UFA” 84.1+0.001 85.3+0.09 83.5+0.06

""SFA: saturated fatty acid
PUFA: unsaturated fatty acid
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4. Isoflavone &gk

HF 3% 49 isoflavone FHEFE HPLCE A
g Z3= Table 83 Zth AlR9] isoflavone 3 (ng/g
soybean)2, <F3F(2491.4), #FF(21768) 181 S
(18935) oz wA Ukt Alg3te] F isoflavone
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Table 6. Fatty acid composition of phospholipid selected
soybean varieties

Fatty acids composition (%)

Fatty acid

soybean varieties Hwaggumkong Yakkong Huktae
. Fatty acids composition (%) Palmitic acid 21.2+0.02 28.0+0.11 24.3%0.12
Fatty acids Hwaggumkong _ Yakdkong Huiae Stearic acid 5.52£0.01 9.9+0.02 3.9+0.11
Myristic acid 0.2+0.06 o’ 0.520.04 Oleic acid 13.1+0.05 21.2+0.01 7.0+0.23
Palmitic acid 109001 113001 111023 LL,i“‘;lei.c ad.‘; Sg'gfg‘gi 402013 5§.(2)¢8.(1)§
. . 020, .00,
Stearic acid 451005 3.1:001 42:001 )t;n‘irzrc"ec ack r
Oleic acid 23.620.05 34.920.12 20.1£0.05
[I‘jincl’ld.c aci% Sigiggz 425;:83; Sggj’:ggz Table 7. Amino acid content of selected soybean varieties
inolenic aci 410 .3+0. .9+0. - - :
Arachidic acid ~ 0.4:0.02 ” 0.4+0.01 i Ankuono 2eid ;ozltem (e pmtemk)t
Behenic_acid 0.2:0.03 nd” 0.2+0.01 0 T 000 Htce
I R Asx 103.1 100.0 101.2
N Ser 28.0 25.0 26.1
tr: trace Glx" 155.9 144.2 150.1
Gly 372 353 36.1
Table 5. Fatty acid composition of glycolipids of selected His 222 213 219
soybean varieties Thr 26.0 239 24.8
Fatty acids Fatty acids composition (%) Arg 574 65.5 63.0
Hwaggumkong Yakkong Huktae Ala 382 35.1 349
Capric acid ' " tr" Pro 092 40.6 414
Lauric acid 0.3+0.03 nd” nd” Cys 5.7 6.7 8.9
Myristic acid 0.4:0.04 1.2+0.01 0.6:0.02 Tyr 29.0 24.6 26.0
Palmitic acid 20.0+0.12 25.7+£0.03 24.5+0.03 Val 43.8 41.4 43.1
Stearic acid 6.210.14 9.0:0.04 5.9:0.04 Met 2.9 1.8 3.6
Oleic acid 15.5+0.07 30.8+0.05 12.2+0.05 Lys 56.5 482 55.2
Linoleic acid 49.6+0.02 31.6+0.01 51.2+0.02 Ile 2.7 386 40.3
Linolenic acid 6.8+0.14 3.2:0.01 6.0:0.02 Leu 64.2 57.8 62.3
Arachidic acid 0.4£0.09 nd” 0.2+0.01 Phe 437 36.0 38.5
Behenic acid 0.4£0.01 nd” 0.220.01 Total 798.6 746.1 777.4
Ynd: not detected Y Asx and Glx are the sum of Asp+Asn and Glu+Gln,
Dtr: trace respectively
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Table 8. Isoflavone content(g/g, dry basis) of selected soybean varieties™

Glucoside Malonyl Acetyl Aglycon Total
Din _ Glin __ Gin Din Glin  Gin Din Glin Gin  Dein Glein  Gein

310 200 370 74438 5 13300 o 5 60 5 80 2176.8
Hwanggumkong — 1 oy 120 s210 102 M g0 M oy M 030 a7

29.1 110 781 8870 , 14812 o w10 , 40 24914

Y.

akong L1100 078 +421 4135 ™ s1520 T T T g5 M 005 2122

840 120 1471 5831 , 10300 o 170 5, 210 18935
Hulaae £320  +110 4321 <750 ™ c104 © 07 ond sss ™ +050  +15.87

Y All the data are means of three determinations.

' Abbreviations: Din, daidzin; Glin, glycitin; Gin, genistin; Dein, daidzein; Glein, glycitein; Gein, genistein; tr, trace; nd, not detected.

¥ nd: not detected
Y tr: trace

Table 9. Contents of oligosaccharides and phytic acid of selected soybean varieties

Oligoscchraride content (%, w/w) Phytic acid

Sucrose Raffinose Stachyose Total (%, wiw)

Hwanggumkong 5.7+0.01 2.310.03 4.2+0.02 12.2+0.12 2.63+0.01
Yakong 8.1£0.01 2.9+0.03 5.1£0.03 16.1£0.07 2.12+0.03
Huktae 7.6+0.02 2.2+0.12 5.5+0.01 15.3+0.06 2.80+0.06

A7z 83 A A2A 65 (2005)

- 848 -



17+ 91

4974 - 37

12.5%, 282 36.5-41.1%, =X 158-20.8% =L 3]
i 54-56%9 "9 FFHE At & AEE9
A A5 F 2FolA linoleic acide] 7HE wgk
o, oleic acid, palmitic acid =22 olE A A4t
of 8o%olde AAING. T Fr ohulwal
lysine gt #EF(56.5 mg/g protein)yol 7} Bro]
o] A3, 2 S EE7F 552 mglg protein®
31, oFF2 482 mg/g proteing FREATE Fol s
A Fa5] QA obH=AS methionined] ROZ
Ve o8 2 2 & cysteine, histidine <22 HA
elgth Al=29 isoflavone &3 (ng/g soybean), <FF
(2491.4), FZ2(2176.8) 12T HE)(1893.5) w202
A vdewth £8 19 FEFL 122-16.1% 2 2FF0l
& w2 FFE Bt dF9 phytic acid FFE
B 263%, &FF 2.12%, SH 2.80%=% FEIto
zholE Ve A it

oo S

Aol 2
o] RS NMEE FAR FU/IEALATU
oaf ol folzl Aze] A¥2A ATHE ALste] F
A EYel ZAE =YY,
EHnFES

Anderson RL, Wolf WIJ. 1995. Compositional changes in
trypsin inhibitors, phytic acid, saponins and isoflavones
related to soybean J Nutr 25:581-588

AOAC. 2000. The Scientific Association Dedicated to
Analytical Excellence. Washington DC. U.S.A. pp 17-24

Chang KC, Chang DC, Phatac L. 1989. Effect of germination
on oligosaccharides and nonstarch polysaccharides in navy
and pintobeans. J Food Sci 54:1615-1619

Egounlety M, Aworh OC. 2003. Effect of soaking, dehuling,
cooking and fermentation with Rhizopus oligosporus on
the oligosaccharides, trypsin inhibitor, phytic acid and
tannins of soybean, cowpea and groundbean. J Food
Engineering 249-254

Hartland BF, Oberleas DC. 1977. A modified method for
phytate analyses wusing an ion-exchange procedure.
Application to textured vegetable protein. Cereal Chem
54:827-832

Hawrylewicz EJ, Zapata JJ, Blair WH. 1995. Soy and
experimental cancer: Animal studies. J Nutr 125: 698-708

Kennedy AR. 1995. The evidence for soybean products as

- 849 -

cancer preventive agents. J Nutr 125:733-743

Kim JS. 1996. Current research trends on bioactive function of
soybean. Korean Soybean Digest 13:17-24

Kim KS, Kim MlJ, Park JS, Sohn HS, Kwon DY. 2003.
Compositions of functional components of traditional
Korean soybeans. Food Sci ‘Biotechnol 12:157-160

Kim YH. 2003. Biological activities of soyasaponins and their
genetic and environmental variations in soybean. Korean J
Crop Sci 48: 9-57

Klein BP, Perry AK, Adair N. 1995. Incorporating soy proteins
into barked products for use in clinical studies. J Nutr
125: 666-674

Kuo TM, Van Middlesworth JF, Wolf WIJ. 1988. Content of
raffinose, oligosaccharides and sucrose in various plant
seeds. J Agric Food Chem 36:32-36

Kwoon HJ. 1999. Bioactive compound of soybean and their
activity in angiogenesis regulation. Korean Soybean Digest
16:63-68

Latta M, Eskin M. 1990. A simple and rapid colorimetric
method for phytate determination. J.Agric Food Chem
28:1313-1315

Lee YB, Lee HJ, Kim CH, Lee SB, Sohn HS. 2005. Soy
isoflavones  and  soyasaponins:  characteristics  and
physiological functions. Agric Chem Biotechnol 48:49-57

Lee YB, Lee HJ, Kim KS, Lee JY, Nam SY, Cheon SH, Sohn
HS. 2004. Evaluation of the preventive effect of
isoflavone extract on bone loss in ovariectomized rats.
Biosci Biotechnol Biochem 68:1040-1045

Messina MJ, Persky V, Setchell KD, Barmes S. 1994. Soy
intake and cancer risk: a review of th in vitro and in
vivo data. Nutr Cancer 21:113-131

Naim M, Gestetner BlI, Kirson Y, Bondi A. 1976. Antioxidative
and antihemolytic activities of soybean isoflavones. I
Agric Food Chem 24:1174-1177

Peterson G, Barnes S. 1991. Genistein inhibition of the growth
of human cancer cell independence from estrogen
receptors and the multidrug resistance gene. Biochem
Biophys Res Comm 179:661-667

Ryoo SH, Kim SR, Kim KT, Kim SS. 2004. Isoflavone, phytic
acid and oligosaccharide contents of domestic and
imported soybean cultivars in Korea. Korean ] Food Nutr
17:229-235

Setchell KR, Cassidy A. 1999. Dietary isoflavone: biological
effects and relevance to human health. J Nurr
129:758s-767s

Shon HS, Lee YS, Shin HC, Chung HK. 2000. Does soybean
isoflavone have adverse effects on human? Korean
Soybean Digest 17:9-19

Sirtori CR. 2001. Risks and benefits of soy phytoestrogens in
cardiovascular diseases, cancer, climacteric symptoms and
osteoporosis. Drug Saf 24:665-682

Sirtori CR, Lovati MR, Manzoni C, Monetti M, Pazzucconi F,

F2ze o84 A2 R)65(2005)



composition of
1993.

Mo

Zeje] AugEdt A5y 4E B4
Wang H, Murphy PA. 1994. Isoflavone
American and Japanese soybean in lowa effects of variety,

crop year and location. J Agri Food Chem 42:1674-1677

Waters  AccQ-Tag Amino Acid Analysis System.

choline- and ethanolamine-

Operator’s Manual, Philadelphia, PA. U.S.A.
Williams CM, Maunder K. 1992. Effect of dietary fatty acid
phospholipids of mammary tissue and erythrocytes in the

[

=y
1995. Soy and cholesterol reduction : Clinical
composition on  inosito-,

rat. Br J Nutr 68:183-193
(2005'3 10€ 8 A4, 20059 12¢€ 20 &)

Gatti E.
experience. J Nutr 125: 598-605

1992, Effects of soybean oligosaccharide containing
A simplified HPLC method for the determination of

92
Wada K, Watabe J, Mizutani J, Tomoda M, Suzuki H, Saitoh
beverages on human fecal flora and metabolites. Nippon
Wang G, Kuan SS, Francis OJ, Ware GM Carman AS. 1990.

Y.
Nogeikagaku Kaishi 66: 127-135
phytoestrogens in soybean and its processed products. J

Agric Food Chem 38:185-150

- 850 -

Fx 2 H3 A A20E A 65(2005)



