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Abstract

Genistein (G), and daidzein (D), the major isoflavones, were analyzed in 14 varieties of Korean soybean and
various processed soybean products by using high performance liquid chromatography. Isoflavone contents (G+D)
were greatly variable among varieties ranged from 308.2 pg/g to 1,134.2 ug/g and highest in Danyopkong and
Jinpumkong. Among hypocotyl, cotyledon and hull of soybean the concentration of the isoflavone (G+D) in the
hypocotyl was highest ranged from 2,971.7 pg/g to 5,704.9 pg/g. The distributions of genistein and daidzein were
also different in hypocotyl, cotyledon and hull. Higher ratio of daidzein to genistein (D/G) was found in the hy-
pocotyl (4-12) compared to cotyledon and hull (0.1-4). Isoflavone (G+D) contents of soymilks (Sinpaldal#2,
Eunhakong) prepared at 16 hour hydration were decreased to 1.1-1.2 times compared with that at 8 hour hy-
dration. Commercial soymilks contained much lower isoflavone (G+D) than laboratory soymilks. Soybean curd
(Eunhakong) prepared with MgCl, showed higher isoflavone (G+D) contents than that with CaSO,. But these
values of two different soybean curds made at laboratory were similar to those of 3 commercial curds. The con-
centration of the isoflavones in soybean sprout separated with 3 parts revealed highest in ilie head and lowest in
the stem. Compared with non-fermented soybean foods the fermented soybean products, Kochujang and soybean
paste, Duen Jang, showed very Jow contents of isoflavone (G+D), 2.8-3.0 ug/g, 35.9-63.6 Lg/g respectively.
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Table 1. Operating Condition of HPLC for analysis of
isoflavones

HPLC HP 1090 Series II (Hewlett Packard Co.)

Column YMC-PACK ODS-QM 303 S-5 (5 pm,
250x 4.6 mm 1.D)

Guard Column YMC Cis guard column (0.45 um)

Mobile Phase = AcCN-0.1% Acetic acid: d-H,0=35:65 (v/v)

Detector UV detector (254 nm)

Flow Rate 1 m//min

Injection Volume 20 p/
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Table 2. Proximate analysis of some varieties of korean soybean
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Table 3. Hunter's color values of soybean flours and
average weight of 100 soybeans

Re-
gion

Variety L a b 100* (g)

KwanganKong  86.61 -3.68 2032 9.8840.23
JinpumKong 87.67 -329 20.03 18.25+0.13
Sinpaldal#2 87.94 -329 19.79 18.44+0.08
SinpaldalKong  84.91 -3.56 22.40 15.10+0.04
Su-  DanyopKong 86.98 -3.90 21.39 14.35+0.05
won  TaekwangKong 86.86 -3.77 20.28 20.06%0.05
HwankeumKong 86.43 -3.55 21.03 19.361+0.02
ManriKong 87.78 -323 17.60 21.36+0.02
BokwangKong 8575 -3.31 22.00 21.06+0.05
PureunKong 81.26 -7.16 17.76 12.96£0.05

. BokwangKong 87.04 -3.19 19.81 21.68+0.17
KYO-  EunhaKong ~ 85.99 -3.84 2145 12.1240.09
;‘:fl TackwangKong 89.90 -3.74 18.86 23.31+0.07

Black#1Kong  83.13 -358 13.98 30.73+0.10

L=lightness (0~100), a=red-green (-60~+60), b=yellow-blue
(-60~+60). 100*: Average weight of 100 soybeans.

(unit: w/w%)

Region Variety Crude protein Crude fat Carbohydrate Moisture Ash
Suwon KwanganKong 40.07+0.05 18.63+0.27 26.59 9.20%+0.10 5.511+0.06
JinpumKong 36.28+0.13 19.69+0.25 30.67 8.19+0.21 5.17+0.09
Sinpaldal#2 40.72+0.05 20.58+0.29 25.32 8.14+0.24 5.24+0.18
SinpaldalKong 34.70+0.12 21.3240.66 29.96 8.53+0.33 5.4940.09
DanyopKong 38.09+0.47 17.92+0.17 30.88 7.71£0.17 5.40+0.00
TaekwangKong 37.20+0.08 20.16+£0.24 30.10 8.04+0.13 4.50+0.11
HwankeumKong 35.09+0.03 18.47£0.41 33.79 7.98+0.30 4.671+0.03
ManriKong 36.61+0.17 23.34+0.49 26.48 8.19+0.21 5.38+0.03
BokwangKong 36.77+0.08 21.34+0.14 27.72 9.0610.23 5.11+0.17
PureunKong 39.20+0.22 22.17+0.17 2418 9.20+0.06 5.25+0.04
Kyoungnam  BokwangKong 36.32+£0.12 19.16+0.59 31.13 8.391+0.16 5.00+0.14
EunhaKong 40.25+0.16 20.84+0.54 24.13 9.4510.26 5.33+0.06
TaekwangKong 37.671+0.06 19.77£0.39 30.32 7.54+£027 4.70+0.02
Black#1Kong 40.01+0.21 20.17+0.17 26.12 8.98+0.03 4.72+0.18
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Table 4. Isoflavone contents of some varieties of Korean soybean

o T2 Fol vl DT, FAE, 2T bito]
WL ke BT $9] 08 el 24 20
3

o2 ehtom FEFS agt
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(1) F 394 Isoflavone ¥+
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(ug/g, dry weight)

Isoflavones
Region Variety D/G*
Genistein (G) daidzein (D) G+D
Whole bean 322.6+9.1 6753+ 44 997.9 2.1
KowanganK Hypocotyl 6152456 4966.7+24.5 5581.9 8.1
ganong Cotyledon 49340.1 837+ 0.7 133.0 1.7
Seed coat 8.0+0.2 282+ 1.0 36.2 35
Whole bean 436.6+4.2 6968+ 1.3 11334 1.6
JinoumK Hypocoty! 7123+ 8.1 3663.4£30.5 43757 S |
inpumiong Cotyledon 96.0-+0.4 66.5+ 0.2 162.5 16
Seed coat 7.940.0 273+ 4.1 352 35
Whole bean 3488+2.7 5503+ 1.2 899.1 1.6
. Hypocotyl 566.7+7.9 3093.0£32.7 3659.7 55
Sinpaldal#2 Cotyledon 618+0.1 93.0+ 0.3 154.8 42
Seed coat 1.3%+0.0 1.5+ 0.1 2.8 1.1
Whole bean 328.7+4.1 3292+ 74 657.9 1.0
SinpaldalK Hypocotyl 90024122 39624479 4862.6 4.4
inpaldaliong Cotyledon 64.440.0 386+ 0.1 103.0 3.0
Seed coat 10.010.5 300+ 14 40.0 3.0
Whole bean 436.2+0.4 698.0+ 7.6 1134.2 1.6
DanvonK Hypocotyl 5655+4.1 2406.2+15.4 29717 43
anyopong Cotyledon 88.0:4:05 14042 0.5 208.4 11
S Seed coat 1.2+0.0 0.6+ 0.2 1.8 1.3
uwon Whole bean 336.0+2.9 4456+ 8.6 781.6 13
TackwaneKon Hypocotyl 4152+4.7 4094.2+40.5 4509.4 9.9
ackwangiong Cotyledon 468+0.0 584+ 0.1 105.2 26
Seed coat 61+0.4 14.0+ 0.8 201 23
Whole bean 313.0+6.7 5435+ 7.1 856.4 1.7
HuwankeamKon Hypocotyl 468.5+6.4 5236.4+57.8 5704.9 1.2
mkeumBOng - Cotyledon 74902 102.6+ 0.1 1775 0.7
Seed coat 123404 490+ 2.5 61.3 4.0
Whole bean 280.0+3.7 369.5+ 2.1 649.5 13
ManriK Hypocotyl 5293458 454791438 5077.2 8.6
nxong Cotyledon 75.840.2 952+ 0.1 171.0 0.5
Seed coat 3.1+0.0 7.7+ 0.2 10.8 2.4
Whole bean 1553+2.4 198.7+ 2.2 354.0 13
BokwangK, Hypocotyl 5577+7.7 3562.2+43.4 41199 6.4
gihong Cotyledon 45.9+0.0 429+ 0.0 88.8 0.1
Seed coat 31%0.2 8.3+ 0.6 11.4 2.6
Whole bean 228.9+6.7 4037+ 3.7 632.6 1.8
Pureunk Hypocotyl 5725+11.3  2926.0+952 34985 5.1
ong Cotyledon 70.5+0.3 1188+ 0.5 1893 16
Seed coat 105-+0.1 132+ 0.1 237 13
gzl 3] A 1248 A 45 -530-
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Table 4. Continued
Isoflavones
Region Variety D/G*
Genistein (G) Daidzein (D) G+D
Whole bean 4218+7.7 4277+ 8.1 8495 1.0
BokwangKon Hypocotyl 606.7+4.4 4704.6-+40.7 53113 78
wangiong Cotyledon 972+0.1 1382+ 0.0 235.4 03
Seed coat 45+0.0 1.9+ 02 6.4 24
Whole bean 349.9+9.1 4759+ 83 825.8 14
Ennhak Hypocotyl 7377488 4048.0+50.7 4785.7 55
unaatong Cotyledon 86.2+0.0 1632+ 0.1 249.4 3.3
- Seed coat 1.940.0 77+ 06 96 4.0
Kyoungnam
Whole bean  359.6+ 0.4 4951+ 3.7 854.7 14
TaekwaneKon Hypocotyl 375.9+18.7 3922341593 4298.2 10.4
ckwanghong Cotyledon 60.9+ 0.0 902+ 02 151.1 41
Seed coat 15+ 0.0 05+ 01 2.0 04
Whole bean 1135+ 2.6 1947+ 3.7 308.2 1.7
Hypocotyl 3759+18.7  39223+1593 42982 12.3
Blacks#1Kong Cotyledon 21+ 02 540+ 05 9.1 22
Seed coat 02+ 0.0 24+ 01 26 20

*D/G=Daldzein/Genistein (Dimensionless).
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Table 5. Isoflavone contents of soy milks and Soybean curds (ug/g, dry weight)
Isoflavones
Product
Genistein (G) Daidzein (D) G+D
Laboratory soymilk Sinpaldal #2° 282.1+10.5 398.2+139 680.3
Sinpaldal #2° 2469+ 2.5 361.5+12.1 608.4
Eunhakong’ 3092+ 1.4 389.7+ 8.6 698.9
Eunhakong’ 258.0% 8.5 360.0+26.0 618.0
Soymilks Commercial soymilk commercial 1 47.0+04 57.0+0.2 104.0
commercial 2 29.5+0.8 437+1.0 73.2
commercial 3 40.1x1.7 456111 85.7
commercial 4 36.0+1.1 56.5+1.3 92.5
commercial 5 43.31+0.7 67.1£0.1 110.4
commercial 6 44.1+1.3 60.8+1.9 104.9
Laboratory soybean curd 1° 120.1+6.7 201.7+1.4 321.8
curds (Eunhakong) curd 2° 164.8+4.0 231.1+2.4 395.9
curd 3 103.21+-0.6 369.7+3.3 4729
filled water 37.3+0.6 477109 85.6
Soybean curds
Commercial Curd 4 67.9+0.6 2189+1.2 286.8
soybean curds filled water 19.8+0.9 22.8+1.4 42.6
curd 5 78.5+0.7 261.2+0.5 339.7
filled water 293426 35.6+3.3 64.9

soymilk prepared in 8 hr. soaking.
soymilk prepared in 16 hr. soaking.
soybean curds prepared with CaSO,+GDL.
soybean curds prepared with MgCl,.

o n T &

395.9 ug/g2] isoflavone -2 Wl om, Ayt 5 Table 6. Isoflavone contents of soybean sprouts and
ol9} GAlEA HH 3665 pg/g AE2] isoflavoned fermented soybean products (ug/g, dry weight)
@gstn ek o) L Coward T o] el Isoftavones
2,000~3,800 ug/g2] isoflavoneo] &3} 7102 1 Ge?(is)tein DaédDz)ein GD

T ghucks w4 e Aolg et Wang 5 o]
3ol 8wk 308 pg/gPhe TS AR ghol ek
SaAlel og ke AbE A3 MeCLE Az

head 62.9+21 86.9+2.8 149.8
sproutl stem 1.2x0.7 2.2+0.0 34
root  3.0+15 528+03 558

o Soybean

77t CaSO.9F GDLZ 9 1] ¥ &2 A1 E3F & sprouts head 913454 980439 1893
A2 Ax3 S5} 1.200 A= isoflavone §Heko] sprout2 stem  2.3%0.1 6.5+0.1 88
= v} Z jo]E wo A& edgton), go g = oot  6.1+3.6 136.7£6.1 1428
BAZA] LpA)2] Z£F-e} E3F 8] &0] isoflavone ¥ jang 1 13+01 1.6+0.1 2.9
2k 113 ol %] ol sk 3} o B B aslely Kochujang jang 2 0.840.1 2.0+0.1 2.8
F W Btol] vlx]= 3o g Ayt v Basichn jang 3 12500 18401 30

e 234410 402421
Gl Two] Faloem mlul oAl - ue paste 1 23.4+£1. 242 63.6
A e FASE AT AAE BY T Sovb paste 2 14.4+0.7 215407 359
oF 1/643) 42.6-85.6 ng/g 4 =2 isoflavone ek v} oybean paste adte 3 182410 309+06  49.1
ehfle] 58449 isoflavoneo] T390 A} Fol| Ex1 paste 4 20.7+09 379+15 586
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