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ABSTRACT Biofuctionality of soybean seeds and soy-
bean products have been fortified by the uncovering of the
multifuctional beneficial effects of isoflavones. As one way
to fully utilize beneficial effects of isoflavones in soybean
sprout is through the enhancement of isoflavone contents
in soybean seeds, genetic selection for higher isoflavone
and cultivational measures to increase isoflavone content in
soybean seeds were attempted. Isoflavones (daidzein, geni-
stein) contents in soybean seeds and soybean sprouts were
determined by high performance liquid chromatography.
Total isoflavone contents in soybean seeds ranged from
756 to 1,682 ug/g and lksan #13 (1,682 pg/g) showed
highest content among the 21 germplasms analyzed. One-
time treatment of soybean plants with Antipol or Flaster at
the V, stage yielded seeds with higher isoflavones as 2,472
ug/g or 2,052 ug/g, respectively, which were higher by
37% and 14% than that of seeds in the control plants,
respectively. In Eunhakong, Isoflavone contents of soybean
sprout changed during sprouting. Daidzein content in
hypocotyl increased to maximum on the third day of
cultivation and decreased there-after, whereas the content
changed little in cotyledon. In sprouts of Pungsannamulkong,
daidzein content in hypocotyl showed a maximum level on
the first day and decreased gradually thereafter but, the
content changed little in cotyledon. Total isoflavone
contents in lateral roots which developed on the 6th day
after sprouting ranged from 4,416 to 5,232 pg/g DW.
Keywords © HPLC, isoflavones, plant growth regulators,
soybean, sprout
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Table 1. HPLC conditions for isoflavones analysis in soybean.

g o g AXR duiAE ZAxt ERAQ A A7) Ve
ZIA3EA7)oIH, ZF dAE f8 A T SEE(T]
A <kal, dichloprop triethanol amine) 20 mé/20 7, ofEY
(1A 5 mé/20 ¢, Benzyladenopurine (BAP) 100 mg/ ¢,
ZatAel(Hlo]d, mepiquat chloride 44%) 20 mé/20 ¢, %]
H A (A, gibberellin) 20 mé/20 ¢ 9 EofEE(ER
200 1020 2 ]Gick. webA, ViAlZle] 2 SFAS] S A
g 5ro fAE FAEA Y dHol 13 FEF EFAY
shotch. AlEFHAE Y e o R Suela,

Aeye AREe skl 18C SE B 12407 A%
34Nz A0 Fod FRA 18T AuzelA 89

o Buzel AHASE(1-8Y) 2
B9, HE, B2 ARE Aol FAAZ
A 39 B9 AZAZ F ARF| et daidzein % geni-
stein®] GHFE HASHC,

!

Isoflavone 24{dHH

TAAX AA T4 vhT F T AR 2 gof 12 mL
IN HCI& 7}t % 1007C heating block(Thermolyne, USA)
oAA 1A7E 5t B 7HrE8IAIA aglycon FEfR HEPA]
ZFTHWang ef al., 1990). &]7]o] thA] 12 mL Methanol-S
A7l & 3,000 pmol A 1087 AEeIST ARG
Hatod 02 m ARA FeHE F8 AHAZl & HPLC
(High-performance liquid chromatography, Hitach Co.
Japan)2 EASIG oW, EAEAL Table 13+ 2t} 29
£ y-Bondapak Cis (10 /m, 3.9 mm x 300 mm)< AR&3}
gom, AFEE 50 uLE FYAFH L o]FAC 2= methanol
7} 1 mM ammonium acetateS 6 : 42| H|-& = E3lsfo] 1
ml/min &2 308 ¢ FHAFOH, 3 UV
detector (Hitach Co. )& AFE3}9] 254 nmojlA| HE&3H3Ac)
(Murphy, 1981). Isoflavone 2412 QA )& A o] L4=3}

Column

Mobile phase

Detector UV 254 nm
Flow rate 1.0 mL/min

Injection volume

Temperature ambient

u-Bondapak Cis (10 m, 3.9 mm x 300 mm)
Methanol : 1 mM ammonium acetate = 6 : 4 (v/v)

50 uL (set 10 uL sample loop)
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Fig. 1. Calibration curve of isoflavone standards.

UEZ E3 2 $AXY 49 F isoflavone T
756~1,682 pg/gl® EZE7F Ao|7t Fith F49 Iso-
flavone 3EFS 1AL 135(1,682 pe/g), @A, IT 160996,

YEUEF, QAET 9 ZenFols w3, dET
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243t9=1), £ isoflavoned] B L 1,209 mgkego] 3
o FEFHYE= 247~2,256 mg/kgO] 9lx  daidzein¥}
genistein®] oF 1 : 19] ¥ &= $HFEo] Tt Hustg
o} B A4 daidzein L JAF 135(924 pgl/g), IT
160996, JAFEF g9 AP oA kO™, genistein
gk ol 13§(758 peg/g), FEAE, 1T 160996 2

34 E3TH(Table 2).
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Table 2. Isoflavone contents in soybean cultivars and selected

germplasms.
Isoflavone content (ug/g)
Source Daidzein Genistein  Dei02il +
genistein

Bukwangkong 456 360 816
Danyeobkong 684 480 1,164
Eunhakong 564 420 984
Kwangankong 648 492 1,140
Hannamkong 468 348 816
Iksannamulkong 744 492 1,236
Paldokong 504 432 936
Iksan #13 924 758 1,682
Doremikong 684 540 1,224
IT 105503 516 492 1,008
IT 108951 420 336 756
IT 160866 528 480 1,008
IT 160996 828 648 1,476
IT 161469 504 372 876
IT 162381 624 384 1,008
IT 161998 444 492 936
Myeongjunamulkong 612 636 1,248
Namhaekong 468 324 792
NamwonlJaerae 744 756 1,500
Pureunkong 540 372 912
Sobaegnamulkong 468 372 840
Mean 589.1 475.5 1016.3

CV %) 36.2 31.7 48.2
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Table 3. Effect of plant growth regulators for isoflavone contents in soybean cultivar Pungsannamulkong.

Plant growth regulators

Isoflavone content (ug/g)

Index (%)

Daidzein Genistein Daidzein + genistein
Control 912¢" 888cd 1,800d 100
Antipol 1,320a 1,152a 2,472a 137
Atonic 912¢c 900cd 1,812d 101
BAP 924c 912¢ 1,836¢ 102
Flaster 1,092b 960b 2,052b 114
Gibberellin 828e 792e 1,620f 90
Tomatoton 876d 876d 1,752¢ 97
"Values in a column with different letters are significantly different at ®=0.05.
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Fig. 2. Changes of isoflavone contents in soybean sprouts
(Eunhakong) at different growing periods.
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Fig. 3. Changes of isoflavone contents in soybean sprouts
(Pungsannamulkong) at different growing periods.
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