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Abstracts

The changes of the time-dependent accumulation of isoflavone aglycones(daidzein, genis-
tein) and their glucosides{daidzin, genistin) by various stress-inducing treatment on cotyle-
don of soybeans(Dankyungkong and Paldalkong) were investigated. Levels of isoflavone
aglycones and their glucosides in soybeans treated with UDP-glucose, MgSQ, and HgCl,, and
infected with phytopathogen appeared to be higher than those of treatment with distilled
water. When compared with data for control, the levels of isoflavone glucosides in citrate-
ireated soybeans were increased but those of their aglycones did not appear appreciable dif-
ferences. In Paldalkong treated with UDP-glucose, MgS0, and HgCl,, the levels of isoflavone
aglycones and their glucosides were higher than in Dankyungkeng. In particular, the accu-
mulation of daidzein in Paldalkong was significantly higher than in Dankyungkong. By in-
fection with Bolrylis cineren, the maximum amount of accurmnulation of daidzein in two culti-
var did not to be a large different, but accumulation time appeared more rapidly in
Paldalkong than Dankyungkong. The accumulation amount of daidzein and genistein in
Dankyungkong treated with elicilors appeared to be similar at initial stage, but the level of
daidzein after 48hours appeared to be higher than that of genistein. In Paldalkong, the level
of daidzein was higher than that of genistein at all stage. The level of daidzein in soybeans

infected with phytopathogen appeared to be higher than that of genestein.
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Table 1. Concentration and properties of chemicals Lreated

Chemical Concentration Properties Reference
Citrate 18 mM Inhibntor of phytoalexin elicitor 13)
UDP- 10 mg/ Binding form of glucose which transfer glucose to glu- 8, 10, 15)
glucose cose acceplor -
HeCl, 1 mg/| Degradation inhibitor of phytoalexin, UDP-glucose: 3,10)

phenol-#-D-glucosyltrans-ferase inhibitor
MgS0, 1 mg/l Cofactor of metabolism, UDP-glucose:phenol-5-D- 10, 16)
glucosyltrans-ferase activator
Table 2. Physico—chemical properties of daidzein, genistein, daidzin and genistin
] Isoflavonoid compound

Properties — — — —

Daidzein Genistein Daidzin Genistin

7-hydroxy-3-(4- 5, 7-dihydroxy-3
[UPAC hydroxyphenyl}-  —(4-hydroxyphe-  Daidzein-7-0O Genistein-7-0
name 4H-i-benzopyra-  nyl)-4H-1-benz-  glucoside glucoside
ne-4-one opyrane-4-one

Molecular CisHid0s CisHi0s CulaOy CaHelOro
formula
UV max. 250nm 262.5nm 250nm 262.5nm
Decompaostion 315-323C 234-236T
Temp.
Melting 297-298C 256°C
point

Alcehol, Organic Water, Hot water,
Solubtlity Ether solvent Alechol Aleohol

RO © 0 RO C0>
O ©
0 O 0H OH O © OH

(A)

(B)

Fig. 1. Chemical structure of isoflavone aglycones and isoflavone glucosides (A ; R=H;daidzein, R=
glucosyl;daidzin. B | R=H; genistein, R =glucosy!; genistin)



(3} isoflavone aglycone @ glucoside
Isoflavone aglyconesq! daidzeini} genisteine
RothAl2 R¥ Fd&dn soflavone gluco-
sidesq) daidzin®} genistin® 2 2% 3o soy-
beanot A #2] & HAste AgI T oE
o glaty Fz9 E2 3Ed F54& Figl
o) Table 29} Zc}2im

{4) Phytopathogen
E dYd Al WHdge T
oWl ol Hedel Botrytis cinereas %
ATFaE FH Lol AMgE Aot Fo
HAF Exhs d4gd  AHEE7) A PDA(po
lalo dextrose agar) #jZolA FAHE FGAIAH
Al sh gt

2 Ay

(1) Samplez3)

Growth chamberd|A] 5d7t oAl 7l o %
ZoflA HAF AAE Murslo, cotyledong
L, AFFE 23] A¥Y F A58 A
tl&ted Ad g petridishel EF+=2 H4 filter
paperg 210 2 Yot €T AL E coyle

don& & % 28+2C9) incubatored] 4] ujk
atsdrt.
(2) A=A 2

Aot gletgde] Aee o 100mle] &
el cotyledon® 527 AKAA A sdel.

HAT Azle PDAMAe A 1543 v)ofsted
FAE A T AF4 100mle] A%
= £ wiksted, PEA WHE F FS
I 50miE w2 EH A7 & of7]d cotyledon

ol
& 5E HEAA Mg

{3) Isoflavone aglycone ¥ glucosides8} £%

A3 E cotyledong 0, 12, 24, 48, 72,
96417+ B oAl F A2 cork borer® coty-
ledone] FEF A oF 0.15gE Hatd FA
£ 91, microfuge tubed] W1, of 7] 80%
ethanol & 600 & 7}t polypropylene pes-
tle2 vlg3t £ 15000rpme] 43 94 2y
7l A 5B fdEE F A4EYg HPLCE

4 Aiz At

{4) Tsoflavone glucosided] 2]
dAZ 249FL 80% ethanolz F£F
& o3ty 5339 thin-layer chromatog-
raphy{TLC) 2 1soflavone aglyconest isoflavone
glucoside® H-zlatdich. ojof TLC plate:=
silicagel G 254(layer thickness 0.25mm
Merck), H7f-& = chlorofrom:acetone: metha-
nol(20:6:5v/v/v)& Agsted UVatelM 24l
st
(5) HPLC £4
HPLCe ZH<& Table 33} o Z&9
5009 d)dted Za=59 acelonitrileE AR5}
o stepwise gradient o= BAMalgr)

Table 3. HPLC conditions for analysis of isoflavonoids

HPLC model
Column

Detector
Column Temp.
Chart speed
Flow rate

Walers model 441

¢ Bondapak Cig

{size 4.6mm 1.d. % 250mm)
UV(254nm)

Room Temp.

0.25¢m/min

1.5ml/min

* Chromatography was achieved at 20°C using a gradient of 0-55% acetonitrile over 25min., followed
by a step inerease to 100% acetonitrile for 2 min. before a slep return to water.
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1. Isoflavonoid sl lZ2] M
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& Fig2 3 3% Zrh
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Fig. 2. TLC of soflavone aglycones and 1soflavone
glucosides fraction of soybean extract{chlo-
roform:acetone . methanol 20:6:5 v/v/v)
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Fig.3. HPLC chromatogram of isoflavonoid com-
pounds in soybean extract{ A :Daidzin, B:
Genistin, C:Daidzein, D:Genistein)
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Fig. 4. Time-dependent accumulation of water-induced isoflavone aglycones and their glucosides in the

cotyledon of Dankyungkong and Paldalkong in dark condition
(A: ©~0 Daidzein, ® —® Daidzin, B: 0 — 0 QGenistein, ® — © Genistin)
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Fig. 5. Time-dependenl accumulation of citrate-induced isoflavone aglycones and their glucosides in the

cotyledon of Dankyungkong kong and Paldalkong in dark condition
(A: 0— 0 Daidzein, ® — ® Daidzin, B ©— 0 Genistein, ® — ® Genistin)
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Fig. 6. Time-dependent accunulation of UDP-glucose-induced isoflavone aglycones and their gluco-

sides in the cotyledon of Dankyungkong and Paldalkong in dark condition
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Fig. 7. Time-dependent accumulation of MgSO,-induced isoflavene aglycones and their glucesides in

the cotyledon of Dankyungkong and Paldalkong i1 dark condition
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Fig. 8. Time-dependent accumuiation of HgCl2-induced isofiavone aglycones and their glucosides in the
cotyledon of Dankyungkong and Paldalkong in dark condition
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Fig. 9. Time-dependent accumulation of phytopathogen-induced isoflavone aglycones and their gluco-
sides in the cotyledon of Dankyungkong and paldalkong in dark condition
(A: 0 —© Daidzein, ® — ® Daidzin, B: © — 0 Genistemn, ® — @ Genistin)
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