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Abstract

Chemical composition, total dietary fiber(TDF), oligosaccharide, isoflavone and phytic acid contents of seven
domestic and three imported soybean cultivars were determined. TDF contents were ranged from 16.83 to
21.71%(w/w) without remarkable differences among soybean cultivars. Phytic acid contents of domestic cultivars
such as Geomjongkong 1(3.02%) and Dawonkong (2.92%) were higher than imported ones such as Canadian
(2.07%) and American (2.22%) soybeans for soybean sprout and US No. 1 (2.16%). The phytic acid contents
of cotyledon parts were 1.5 to 2 times higher than those of hypocotyl parts. Isoflavone contents in whole seed
were wide ranged from 371 to 2,398 ug/g among cultivars and it were existed mainly as glucoside isomers.
Profiles of isoflavone aglycones were composed of 52% genistein, 36% daidzein and 11% glycitein. Hwang-
gumkong, Dawonkong, Geomjongkong 1 and American soybean for sprout contained lower isoflavone than
others. Hypocotyl parts of soybeans contained from 6120.1 to 16921.1 pg/g isoflavone with ratio of 48% glycitein,
35% daidzein and 10% genistein. Isoflavone contents of cotyledon parts were ranged 375~2393 ug/g,
composition of which had no glycitein, 55% genistein and 38% daidzein. Oligosaccharide contents were similar
among cultivars. Stachyose of 3.0 ~3.9%, raffinose of 0.8 ~1.2%, sucrose of 4.5~7.8% and fructose of 0.3~
0.8% were determined.
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Table 1. Proximate composition (%) of domestic
and imported soybean cultivars in Korea

Cultivars ~ Moisture Protein Lipid Ash Utilization
Hwanggumkong ~ 11.1 361 201 53
Jinpumkong 119 372 176 50
Sinpaldakong 2 112 367 195 57

Soy paste
and Tofu
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3. Phytic Acid &t2f

Fo] 23} E9|(cotyledon, hypocotyl)el] whE phy-
tic acid ¥& 4 ¢ A= Table 35} 2o} T4 A
A)9] phytic acid &S 2.07~3.02% HAF L™

Table 2. Content of total dietary fiber(%, dry
basis) in domestic and imported soybean cultivars

Danyupkong 113 361 201 53 s in Korea
Y
Eunhakong 109 341 128 4.6 sprout Cultivars Total dietary fiber
Geomjongkong 1 7.6 380 185 48 Black Hwanggumkong 18.22
Dawonkong 77 410 148 56 soybean Jinpumkong 21.71
i Sinpaldak 2 18.06
US No. 17 115 328 199 47 S°Z ?hflilj inpaicaxong
and 10 Danyupkong 19.46
Soybean
4 ., 108 369 181 48 Eunhakong 20.32
from America Soy Geomjongkong 1 16.83
Soybe: paste
ﬁoy Zn , 104 387 148 46 Dawonkong 20.52
om Canada US No. 1 20.96
D Soybean imported from America and Canada, which has Soybean from America 20.46

been widely used in Korea.

Soybean from Canada 20.04




232 8- A9 - 317

4

vt FuE Fol 7P v s vEhisin A
ol 3.02%= 7P =& ol At Aot v
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Table 3. Content of phytic acid(%, dry basis) in

domestic and imported soybean cultivars in Korea

Cultivars Hypocotyl  Cotyledon Whole seed
Hwanggumkong 1.21 3.01 291
Jinpumkong 1.69 2.88 2.90
Sinpaldakong 2 0.99 2.98 2.87
Danyupkong 1.74 2.81 2.7
Eunhakong 1.21 2.58 297
Geomjongkong 1 1.50 2.62 3.02
Dawonkong 1.76 2.85 2.92
US No. 1 1.40 2.35 222
Soybean from

, 1.40 235 2.16

America
Soybean from

1.65 2.59 2.07
Canada

Table 4. Isoflavone content(yug/g, dry basis) of whole seeds in
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HFe] F2 FFo dg vl A4 2 FA AA
of th g} isoflavone k= free aglycones¥} total aglyco-
nes© 2 vhro] 4% ZAu= Table 4, 59 Zth
Table 4914} %41 4] 2] isoflavone 32 371~2,398
pglg 22 FFIL Aol7t A Yepgen diyE
glucosides FEH & EA|SIHTE T4 Ao th3h agly-
cones ¥ B|&L genisteino] 52%, daidzeino] 36%,
glyciteino] 11%2A] 50% o]/do| genisteino. 2 ZEA 3}

2 ¢ 5 U UPTH ALY $257) O BE
°ﬂ Hla) Ee BHE vehion ARt F

ZolM o & AES BT 3RV RS F
-go]]/q FEFL T42uggl B Bl A e gheks
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Wang?} Murphy’?E= th59] % isoflavone o]

domestic and imported soybean cultivars

in Korea
Daidzein Genistein Glycitein Total
Cultivars .

Free Total Free Total Free Total isoflavone
Hwanggumkong 7.7 198.3 18.3 466.5 1.0 779 742.6
Jinpumkong 20.5 507.8 21.2 652.9 4.1 111.1 1271.9
Sinpaldakong 2 23.6 834.6 26.4 1278.5 3.4 285.8 2398.9
Danyupkong 20.2 720.8 194 854.7 5.9 204.0. 1779.5
Eunhakong 3.7 408.0 6.0 599.1 74 258.9 1266.0
Geomjongkong 1 2.0 213.2 34 336.6 24 78.6 628.4
Dawonkong 0.0 98.5 24 216.6 7.4 56.8 371.9
US No. 1 17.8 422.6 229 583.9 4.6 713 1083.8
?r(;)r,nbexnerica 42 204.5 5.1 310.1 25 109.5 624.1
Soybean 18.5 802.0 255 892.4 3.7 2114 1905.8

from Canada
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Table 5. Isoflavone contents(ug/g, dry basis) of hypocotyl and cotyledon in domestic and imported soybean

cultivars in Korea

. Hypocotyl Cotyledon
Cultivars - , - ; — —
Daidzein  Genistein  Glycitein Total Daidzein Genistein Glycitein Total
Hwanggumkong 4313.5 1311.3 3974.2 9599.0 1824 531.8 0.0 7142
Jinpumkong 3964.6 1574.2 113824 16921.2 456.0 566.4 0.0 1022.4
Sinpaldalkong 2 3619.0 1269.7 8858.9 13747.6 894.3 1498.8 0.0 2393.1
Danyupkong 3339.9 1416.9 9988.6 14745.4 679.2 82.7 0.0 1461.9
Eunhakong 2418.9 1472.1 8339.6 12230.6 609.0 790.9 0.0 1399.9
Geomjongkong 1 5246.0 859.9 6776.6 12882.5 163.8 3775 0.0 541.3
Dawonkong 23348 1316.3 2469.0 6120.1 74.5 300.7 0.0 375.2
US No. 1 67545 1576.5 7537.5 11868.5 436.0 773.1 0.0 1209.2
Soybean
. 7152.8 1421.3 5588.3 14162.4 186.8 3174 0.0 504.2
From America
Soybean
7135.5 1587.0 7947.8 16670.3 530.3 900.3 0.0 1430.7
From Canada

Table 6. Contents of oligosaccharides(mg%, dry basis) in domestic and imported soybean cultivars in
Korea

Cultivars Fructose Sucrose Raffinose Stachyose Total
Hwanggumkong 367.7 73374 1062.8 39934 12761.3
Jinpumkong 3494 7832.4 10235 3922.8 13128.1
Sinpaldalkong 2 607.7 5571.5 962.2 3078.0 10219.3
Danyupkong 3712 6703.5 835.6 3606.5 11516.8
Eunhakong 3993 6184.9 1165.0 3433.2 11182.3
Geomjongkong 1 370.5 7608.9 1249.5 3451.2 12679.9
Dawonkong 833.0 4685.1 868.0 3301.6 9687.7
US No. 1 664.7 6344.5 1117.5 3480.6 11607.4
Soybean 6573 6224.7 1137.2 3407.4 114267
from America
Soybean 4713 7429.4 1039.9 3973.8 12914.4
from Canada
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717 20121 W isoflavone o] FolAE B

T8t ok

1,200~4,200 pgge 2 A= FF, Al A
wtgt & ztol7} givkn Bastgcoh we A3 3Pe
T4 dlFol A 400~4,180 pggdl FEo 2 FFTH

£ o)z} J2g Budich Ho &9 It ff
T E=29) isoflavone S A ZSl1 46~232 mg%h
Heghn Easiiny. & ddore] At v e
$¢ % %8 2ol o2 aglyconed] e AT ¥
total aglycone o2 HHF Fo|BE wBgH 2 P
g AAsrt ¥ 3% X8 Veioh =3 A
7 3Pe e Txolgx G v F 2=
7h @& A 85 EFo| €53 =2 THE

Table 5= F8 F3 AFF vi& 74 isofla-
vone ¥ FEHE YEPd A2 wjF FE9| isofla-
vone 6120.1~16921.2 pug/ge] THEHA YA
aglycones E-XE I glyciteino] 48%, daidzeino] 35%,
genisteino] 10%9] ¥]-&-2 EA¢E & & Uk =
& 9] isoflavone T 375~2,393 pg/gl B 2} ul G|
8 ke genistein 55%, daidzeine 38%=2 ZA 31
3 glycitein 71 &= 2] &3kt Table 4, 50j|4] A3 £



234 Fsd

vkl 2ol F4d A 9] aglycones FEF HIX ok
ol £X Feoke dold FYE B ¢ 3tk =
F4 AAo| M= genisteino] 50% o]4Fo =
ol vjEellAe] g 10%o)] XL %-—‘3‘1 s R=S
glyciteino] Ay} o] F-g 22|33 Q). &=
9] glyciteino] HEER] Z& Aoz B o %’é A
9] glycitein v &l fefd Aoz FAE)

5. me|ng et

Table 6 Sj2t 23} 120 e & Pt =
AL 43 Zolt}. Stachyose TS 3.0~3.9%,
raffinose 3L 0.8~1.2%, sucrose &L 4.6~7.8%,
fructose TFE 03~0.8% HAE Vel &8z
? % I Dalgel 19 s 1830 19 e

Uelbton, 90k 3%Fe] 2eluy & gL 114
~129% HYz = x}ol ATt
2 <
TUA AT FF 753 A4 35S 288 102

o st UAxkdE, 2 M:‘Iv N8 11, isofla-
vone 2 phytic acid 3F-& ZARSIA Ok ?ét'}"é e
B 7.6~11.9%, Zeha 32.8~41.0%, ZX1 12.8~
20.1% 9 3% 4.6~57%2] W9 FFS Vel
o} Z2lo]df TS 16.83~21.71%% ZF7 o) 2
z}o]7} QATh A M A< phytic acid L 2.07~
3.02% HYE AR Fo] 3.02%= 7MY k3, A}
A FUEE, US No. 1, v]Z4F ZUE-3 9] phytic acid
g 2 2.07%, 2.22%, 2.16%% A 2255
o o7t e PAS Uehih £2 2o 29
w2 phytic acid 33 ¥ & vj&H} 299 1.5~2
o e el Erete AS2 ez 34 A
isoflavone ¥ 371~2,398 pg/glo & 27t xjol7}
Aot 4_1%‘:;}% 237} 2,398.9 pg/go 2 A|Y Bgko.
o O] 3E glucosides FE] 2 &x)3}5th Isoflavone2)
aglycones’™® H|-8-2 genistein®] 52%, daidzein®] 36%,
glyciteino] 11%=E 50% o]Ato] genistein .2 FA) 3}
o %% 9 39T 2 S8 Thes
isoflavone Hgko] 371~742 pg/e A o2 vigtul.
ZFQ EZ9] A7} w2 isoflavone FF L X E B
A% A3 vl 29| isoflavone S 6,120.1~
16,921.2 pg/g o1 glycitein A7} 48%, daidzein A7}
35%, genistein A7} 10%2] ¥]- &2 ZA3}H ) 219l
isoflavone k& 375~2,393 pg/g 2.7 genistein A
7} 55%, daidzein A|7} 38%2 &8l 3L glycitein A

REB - AR ARE

© A&5A &t gnd & &2
2 FF Ao)7}t e stachyose T

B FIFeta A

< 9613 1% ¥
& 3.0~

3.9%, raffinose 0.8~1.2%, sucrose 4.6~7.8%, fructose
0.3~0.8%2] HHE Jehiut

10.

11.

=.=
I—'h

ﬂ.)ll-l

. Okubo, K, Ijima, M, Kobayashi, Y, Yoshikoshi, M,

Uchida, T and Kudou, S. Components responsible
for the undesirable taste of soybean seeds. Biosci.
Biotech. Biochem. 56:99-103. 1992

. Akiyama, TJ, Ishida, S, Nakagawa, H, Ogawa, S,

Watanabe, N, Itoh, M. and Fugami, Y. Genistein,
specific inhibitor of tyrosin-specific protein kinase. J.
Biol. Chem. 262:5592-5595. 1987

. Peterson, G. and Barnes, S. 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. 1991

. Naim, M, Gestetner, BI, Kirson, Y. and Bondi, A

Antioxidative and antihemolytic activities of soybean
isoflavones. J. Agric. Food Chem. 24: 1174-1177.
1976

. Im, JS. Current research trends on bioactive function

of soybean. Korea Soybean Digest. 13:17-24. 1996

. Kuo, TM, Van Middlesworth, JF and Wolf, WIJ.

Content of raffinose, oligosaccharides and sucrose in
various plant seeds. J Agric. Food Chem. 36:32-36.
1988

. Cheryan, M. Phytic acid interaction in food systems.

CRC Critical Reviews in Food Science and Nutrition.
CRC. 1980

. Oberleas, D. In Toxicants occuring naturally in foods,

National Academy of Science, Washington, DC. 363-
370. 1973

. Omosaiye, O. and Cheryan, M. Low phytate, full-fat

soy protein product by ultrafiltration of aqueous
extracts whole soybean. Cereal Chem. 56:58-62.
1979

Anderson, RL and Wolf, WJ. Compositional changes
in trypsin inhibitors, phytic acid, saponins and
isoflavones related to soybean processing, J. Nutr.
125:581-588. 1995

Coward, L, Barnes, NC, Setchell, DR and Barnes,
S. Genistein, daidzein and their glucoside conjugates.



Vol. 17, No. 2(2004)

12.

13.

14.

15.

16.

17.

18.

19.

20.

Antitumor isoflavones in soybean foods from Ameri-
can and Asian Diets. J. Agric. Food Chem. 31:394-
396. 1993

A.O.A.C. Official Methods Of Analysis, 15th ed.,
pp.777-796. The Association of Official Analytical
Chemists, Washington DC. 1990

Hartland, BF and Oberleas, DC. A modified method
for phytate analyses using an ion-exchange proce-
dure. Application to textured vegetable protein. Ce-
real Chem. 54:827-832. 1977

Latta, M and Eskin,b M. A simple and rapid
colorimetric method for phytate determination. J.
Agric. Food Chem. 28:1313-1315. 1980

Kim, DH. Comparison study of physicochemical
properties of several soybean varieties. Ph.D. Thesis,
Sookmyung Woman's Uni. 1989

Lee, KS and Lee, SR. Analysis of Dietary Fiber
Content in Korean Vegetable Foods. Korean J. Food
Sci. Techol. 3:225-231. 1993

Lolas, GM and Markakis, P. Phytic acid and other
phosphorus compounds of beans(Phaseolus vulgaris
L.). J Agri. Food Chem. 23:13-15. 1975

Rha, YA. Changes in chemical composition, minerals
and phytic acid during germination of soybean. MS.
Thesis, Hanyang Uni, Seoul, Korea. 1984

Kim, HS, Yoon, JY and Lee, SR. Effect of cooking
and processing on the phytate content and protein
digestibility of soybean. Korea J. Food Sci. Techol.
26:603-608. 1994

Cho, YH and Rhee, CO. Effect of microwave heating
on the content of phytic acid and phosphorus in soy-
beans. Agric. Chem and Biotech. 39:32-38. 1996

A 23} 42912 9] Isoflavone, Phytic Acid 2! Oligosaccharides &3¢

21.

22.

23.

24,

25,

26.

27.

235

Chitra, U, Singh, U and Venkateswara, RP. Varia-
bility in phytic acid content and protein digestibility
of grain legumes. Plant Foods for Human Nutrition.
47:163-172. 1995

Wang, H and Murphy, PA. Isoflavone content in
commercial soybean foods. J Agric. Food Chem.
42:1666-1673. 1994

Tsukamoto, C, Shiimada, S, Ijita, K, Kudoy, §,
Kokubun, M, Okubo, K. and Kitamura, K. Factors
affecting isoflavone content in soybean seeds. Cha-
nges in isoflavones, saponins and composition of
fatty acids at different temperature during seed
development. J. Agric. Food Chem. 43:1184-1192.
1995

Wang, H and Murphy, PA. Isoflavone composition of
American and Japanese soybean in Lowa. effects of
variety, crop year and location. J. Agric. Food Chem.
42:1674-1677. 1994

Kim, SR and Kim, SD. Studies on soybean iso-
flavones 1. Content and distribution of isoflavones in
Korean soybean cultivars. RDA journal of agricul-
tural science Post doc. 38:155-165. 1996

Choi, YB and Sohn, HS. Isoflavone content in Korea
fermented and unfermented soybean foods. Koran J.
Food. Sci. Technol. 30:745-750. 1998

Kitamura, K, Igita, K, Kikuchi, A, Kudou, S and
Okubo, K. Low isoflavone content in some early
maturing cultivars, so-called summer type soybeans
(Glycine max (L) Merrill). Japan J. Breed. 41:651-
654. 1991

(200413 3¢ 8 HH)



