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MassZ o]-&3}e] F-A3}dt) &3k o] isoflavone %, ERBE
dadoz AT = e EZo] A=A JRE, QY
estrogen =8| 7} cloning®|o] = 5] HAEA assays O]

8-3te] vt}

=n us
Bacillus licheniformis B1-& |83l =78 A2 h(11).
WEYFE FAARSAL BTE AES T, ©]E 100% ethanol

ol 10%(wv)EAIHE ¥ ol Ao A aF FIUh olF

HPLC &4

FEUHTT ethanol FF 350l EAIS= isoflavone S
233}7] 913l, Waters HPLC Pump Model 510 (Milford, USA),
Waters Automated Gradient Controller, Water486,
absorbance detectors ©]-8-3}%1T}. Column C18 reversed-phase
column (J.T. Baker Res., Phillipsburg, USA) (4.6x250 mm, 5
micron, pore size 120 Ay o]&3ltl. B HTH ethanol 3=
5 20 FYAT &9l A (5% acetonitrile, 95% H,0,
0.1% TFA)9} vl B (95% acetonitrile, 5% H,0, 0.1% TFA)S
A Z8}ATE £EL acetonitrile 8N Q] FEE gradient programS
o] g3t 2014 30%= F7HAIZIEA FHEATE 42 0.8
ml/min® 2 Z43JtE 59 AlEE 260 nmol|A =S
340,
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Mass spectrometry
Model, Thermo Finnigan LCQ (San Jose, USA)S} Column
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LCQ (Thermo Finnigan, San Jose, USA, 3pum, 120 A
Keystone ODS-Hypersil, 1 mmx100 mm, 1344-1351 psi)= ©]-&
ATk 81 2= 30% acetonitrile®} 0.1% formic acid S-S
ALE-31AT). Collision energy= 40%%2 43T

S22 MA} assay

ERa®] A=a35 Lolr 7] $13l Saccharomyces cerevisiaeOl
84 238 YEpERoF} reporterf YEp-vERES] plasmid
(LifeSensor, Inc., Malvern, USA)E- transformation3F 7S ©]-&-3}
Gt AehvixlE2= %8 dropout FAMA (Trp -Ura)
(Clontech, Takara Bio, Palo Alto, USA)E ©]-83}1t}. ERBS
AFEHE ol 1Y) J3IAE S. cerevisiae (YEPCERB, YEp-
VERE)E ©]&31, o]9] Hdejx]e ¢]o] ER-8 dropout T3
B Z](-Leu -Ura)E ©|&3}9Th Cytoplasmol] EA|3}E ER©]
ligand$} bindingdlHd U2 ©]5 3t} ER©] estrogen response
element (ERE)°] F-215}aL transactivation®] ZI3YJ =™ reporterf-
A FHHECKS). PlasmidE AW ARA¥EE HA3) w59
BT FE2E23 7 2 glo](control) 96-well plateot| 4]
30°Col A al5=RF vl kst Ligand 213291 transactivation
assay= Beta-Glo assay (Promega, Madison, USA)YS ©]-8-3}33t}.
Reporterf+ A+ & EQ] luciferase &3> Victor 2 system
(Perkin Elmer, Wellesley, USA)S- ©]8-3l] 43t}

dn 3 g

HPLC, Mass &4

LS ethanol FFES HPLC w4S 34, 8719
fractionS AU THFig. 1). & fraction'® 2 MassE T3} H T}
(Fig. 2.1-2.5). Mass®] AP T2 AZs7] Ja, =528
genisteinS AME-5}] Mass 498 S o genisteinol] 33==
BExFe]l gk 2712 HATE Fraction 19]A]+  genistein,
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Fig. 1. HPLC analysis. To purify isoflavones in 100% ethanol extract

of Chungkookjang powder, HPLC was performed, using acetonitrile
solvent gradient. Elution was monitored at 260 nm.
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Fig. 2.1. Mass analysis of fraction 1.
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Fig. 2.2. Mass analysis of fraction 4. Daidzein and glycitein peaks are
shown.
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Fig. 2.3. Mass analysis of fraction 5. Daidzein, genistein, and glycitein
peaks are shown.
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Fig. 2.4. Mass analysis of fraction 7. Daidzein peak is shown.

Fraction 8 sze

1879
2009

Relative Abundance
8

Fig. 2.5. Mass analysis of fraction 8.

daidzein (255)°] A AT}, Fraction 8, 9, 10 (fraction 9,10 A}
g vAADNAME isoflavone T o= A= AR gkt o
9] isoflavoneF+ &, malonate, acetate 5°] £t} Fo]
AgtEo] A= daidzin (417), genistin (433)2 ] fractionol 4]
= HAHA &ttt dFE ol ¥ ae FAA
isoflavone© 28] o] "ol 4= QItk(14). g LA Foll
9] B-glucosidase”} 2H&-8PHA] genistin® ZH-E] Fo] Holxd
A genistein®] TFEE 4= ATH(14). H=7d2] 100% ethanol 5+
ZE9)+= aglycone HEJC] genistein, daidzein, glycitein?Fo] 2]
3He, B MassiE4S 53 AT = ARG AglyconeF Ef 2]
isoflavonef & Q1A|9] oA F8-0] wrhs Aol Ark4).
o} o], EXEZ] ¢ wofiE HA & EFEY
ZFeeMets EAEADS] FAS dobd = e S Mass®™
Ao] & Holet & = Aok HEFAR isoflavone®] &t T+
ZEE fEiE F7HA MS-MSH NMR #2440] Had A
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Fig. 3. Yeast transactivation assay. Saccharomyces cerevisiae
containing YEpER o and YEp-vERE, or YEPcER@, and YEp-vERE
was treated without (control) (black bar) or with 100% ethanol extract
of Chungkookjang (grey bar). Transactivated luciferase activity by
ERa or ERf, was measured. Data represent triplicates with standard
deviations.
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ABSTRACT : Mass Analysis of Isoflavones in Chungkookjang
Hyung Jae Yoo, Jae Sung Hwang, and Han Bok Kim* (Department of Biotechnology,
Hoseo University, Asan 336-795, Korea)

Fermented soybean, Chungkookjang contains microorganism, enzyme, and diverse bioactive compounds.
Isoflavones in Chungkookjang might suppress breast and prostate cancers. Using HPLC and Mass analyses, it
was found that 100% ethanol extract of Chungkookjang contains aglycone forms such as genistein, daidzein,
and glycitein. 8-OH-genistein, 8-OH-daidzein were not found. There are two estrogen receptors, ERa, ERP.
ERa might stimulate proliferation of breast and prostate cancer cells, and ER} might suppress their growth.
Using yeast transactivation assay under the control of human ER expression, it was demonstrated that isofla-
vones in Chungkookjang can stimulate ER, selectively.



