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ABSTRACT

Soybean is rich in isoflavonoid glycosides such as daidzin and genistin, especially in the part
of germ. During the fermentation by microorganisms to produce traditional fermented foods
such as miso (soybean paste), soy sauce, natto and tempeh, these isoflavonoid glycosides can be
hydrolyzed to aglycon isoflavonoids, and further transformed to biologically active compounds.
Aspergillus miger IFO 4414 was cultivated in the medium composed of soybean germ extract
rich in isoflavonoid glycosides, and it was observed that antioxidative activity, superoxide
dismutase (SOD) like activity and anti-tumor promoting activity were increased remarkably
during the fermentation. In the previous paper, we reported that one of the transformed
products from daidzin was 4°, 7, 8-trihydroxyisoflavone (8-hydroxydaidzein) with potent
antioxidative and anti-UVB activities. From the chromatographic experiments, it was
considered that in the fermented broth there have been produced some other transformed
isoflavonoids. These observations indicate the possibility of production of the isoflavonoids
with potent antioxidative, SOD like and anti-tumor promoting activities. Soy Protein Research,
Japan 1, 46-51, 1998.
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Fig. 1. Proposed pathway of isoflavone transformation by
Aspergillus niger IFO 4414 from daidzin to 4°, 7, 8-
trihydroxyisoflavone (8-hydroxydaidzein) .

47



EMBRREEEEORE

P LIESEORIEIZY) ) — VO T A2V V)
BRI L BB OMBI EZRE T 20 5 L ERIET
fTo7z. T/, A=N—=FFH A FF1AL5—F
(SOD) BEMEDMEE, FF v F o/ FYrF ot
- PRIZEISTA—NN—FFH A 7 =F T
FABNVEERSE, TORERICHARIAZ= O
TV—=FT IV TLADBILIZE » TEET 2 FHA
DRV F 2 2 PET A NBT Btk Tiro 7.
HESATOE— 2 —FHEORATE O

BB (Raji) ICHARTRIZZTATA > -
W= A VA (EBV) #IABUE DSV R -V T A F
v (TPA) I &5 BHFEL T~ T VoL &H
HMETLEAVEABETLEBVIEILL > THIE L.
REREME D E O BB RS

VI TNAT LAY NS T T4 — (FOaRN
LIRXE ) —VER), BEBsu< ST T 4 —
(TLO) , Mk o<~ 75 74— (HPLC) I
LoTiro7.

4 S

F#h T % X OBREET R

KIZHE#h Sabroud 5112 Aspergillus niger IFO 4414 %
AL T2~ 10 ORIEFRAR LR, TLC, HPLC
P Lo TR R ADY ATy, FZAFvhb
KGR L7z F2nEFhoT 7)oy DAy, By
B EEZONDEROWEHRD S AL,

Fig 2 \CPEBERF R O 812 & B A B O WU LIS 1tk
DEALE R L7z, ABBEOKEIREIC B L, B

Z|LIZLOTE, PBILEESIF LS EA LTS,

F 72, Fig 31K L7z & 912, SOD KRG b BREEEE 5
EHICER LA, ChooiiREIRERETo A v 7
GRVED SWEMERIZ X - T, EUBREEEEE
BH o lMERERLTWAIERZRLTWAS, £
T4 OWFET, HEMEHROMB TRV LY, 7,
- PINAFOF AV TIIRIBETNRTVA L
FEZONDLDS, TOGHLIN b IR EBREN FIE T
Lo WHEPER L TWADDEEZ TS,

FIT, INOOMBARYE » BB L, 20
LFRIHER & ATEE OB YO 0T 5 2 EHE
BTHHDT, RICKEHEFIT- 7.
HRBITXZAOKERBEEI/OTNT ST 1 —

300mL =75 X3 (70mL ¥5#1) 12X 5 R#EEE
BRI EMET LT, 60g/L Rl ¥ A Sabroud K& %
My, 30C, 8 HREERRIZ X o TE7: 3,360 mL DEE%

48

W (LT F220g) 25480 mL (&8 672g) D
B AR 2 IS L7z, 55 N BB o —5)
100mL (FZlEMldg) 2 VA5 VIS ra< v o
STA4—IHTT, Z7OURIVL X ) — VREE
THEHBLTHHE LA, #OYANT ¥ X% Fig 4 127R
L7,

0.5 ;

| Reinforced oxidation

Without fermentation

g " 4day.;r
§ 0.2 2 days fermentation
8V 7 sas -
oL A
0 ‘ " Spontancous oxdation
' “ 4 7 9 120

Reaction time (h)

Fig. 2. Production of antioxidative compounds from
soybean germ extract during cultivation of
Aspergillus miger TFO 4414. Reinforced oxidation of
linoleic acid was conducted with ascorbic acid.
Optical density at 500 nm shows the oxidation

* level of linoleic acid.
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Fig. 3. Production of superoxide dismutase (SOD) like
activity from soybean extract during fermentation
of Aspergillus niger IFO 4414. Inhibition (%)
shows the intensity of superoxide dismutase like
activity analyzed by i vitro assay system.
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Fig. 4. Mass balance of purification process of anti-
oxidative compounds produced from soybean germ
extract by cultivation of Aspergillus niger IFO 4414.
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Fig. 5. Antioxidative activity in the fractions from silica
gel chromatography.
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Fig. 6. Superoxide dismutase(SOD) like activity in the
fractions from silica gel chromatography. Dilution

ratio of sample shows the concentration of active
compounds in each fraction.
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Fig. 7. Activity of anti-tumor promotion measured by
Raji cells with Epstein-Barr virus (EBV) early
antigen. Activation of Raji cells by phorbolester
(TPA) of 20 ng/mL is set as 100% of the relative
ratio of activation. Lesser level of the relative ratio
of activation shows the stronger activity of anti-
tumor promotion.
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