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Abstract

This study investigated the isoflavone contents and physiological properties of non—-fermented soybean (NF)
and the fermented soybeans prepared with Asp. oryzae (AO) and B. natto (BN). The total isoflavone contents
(daidzin, genistin, daidzein and genistein) of NF, AO and BN were 81.8 mg/100 g, 130.7 mg/100 g and 139.5
mg/100 g, respectively. Especially, the total phenol contents of NF, AO and BN were 2.1%, 4.3% and 7.6%,
and the total flavonoid contents were 1.3%, 1.6% and 2.7%, respectively. The nitrite-scavenging abilities of
NF, AO and BN were 34.4%, 55.2% and 92.5%, respectively. Antimicrobial activity of BN was shown to be
the strongest to Bacillus cereus, Staphylococcus aureus and Escherichia coli. The SOD-like activity was the
strongest in AO, whereas the electron donating ability was the strongest in BN. Antioxidant activity of AO

at concentration of 0.02% was stronger than BN o
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Aspergillus oryzae Y=+ Bacillus natto

Table 1. List of strains and media used for antimicrobial
experiments

Microorganisms Media
Bacillus cereus KCCM 40935 NA
Staphylococcus aureus KCCM 11335 NA
Escherichia coli KCCM 11234 NA
Salmonella Enteritidis KCCM 12021 NA
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(057 mg/100 g)B.th Asp. oryzae L B. natto Y& Z0)
11.86 mg/100 ¢ 2 1569 mg/100 g2 A Z7}35tE Tt
Genistein®] g JA| vHEEF (89 mg/100 g)Bt} Asp.
oryzae L B. natto TaFoA 289 mg/100 g Z 349
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Table 2. Isoflavone contents in fermented soybeans

(mg/100 g)
Isoflavone NF AO BN
Daidzin 456+0.6 431+0.3 436+1.1
Genistin 26.8+1.2 46.9+0.4 45.3+0.3
Daidzein 06+0.4 11.9+1.0 15.7+1.2
Genistein 89+0.3 289+1.3 349+0.6
Total 81.8+1.8 130.7+2.0 139.5+2.2

NF: Non-fermented soybean, AO: Fermented soybean with
Asp. oryzae, BN: Fermented soybean with B. natto.
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Fig. 1. Chromatogram of isoflavone (A: isoflavone standards, B: sample).
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oAt Holx &gttt T aF F9] daidzin¥ genistin®]
Steke  daidzein® genistein®. 29 EajoE B3},
daidzin®] ZFAa o] AhH o2 Hi1 genistin® A4+ 2
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Fig. 2. Total phenol and flavonoid contents of fermented
soybeans extract

NF: Non-fermented soybean, AO: Fermented soybean with Asp.
oryzae, BN: Fermented soybean with B. natto.
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31.2% 2 56.8%, 10,000 ppmoll A= 34.2%, 55.2% = 92.5%
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Fig. 3. Nitrite-scavenging abilities of fermented soybeans
extract

NF: Non-fermented soybean, AO: Fermented soybean with Asp.
oryzae, BN: Fermented soybean with B. natto.
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Table 3. Antimicrobial activities of fermented soybeans
extract

Conc. NF AO BN

Microorganisms tested <ng Jdisc) (mm) (mm) (mm)

Bacillus cereus 4000 - - ++
KCCM 40935 2000 - - ++
1000 - - +
500 - - -
Staphylococcus aureus 4000 ++ ++ ++
KCCM 11335 2000 + ++ ++
1000 - ++ ++
500 - - +
Escherichia coli 4000 - - ++
KCCM 11234 2000 - - ++
1000 - - +
500 - - -
Salmonella Enteritidis 4000 - + -
KCCM 12021 2000 - - -
1000 - - -
500 - - -

-, no inhibition (8 mm); =, very slight inhibition (8~9 mm);
+, slight inhibition (9~10 mm); ++, moderate inhibition (10~14
mm).

NF: Non-fermented soybean, AO: Fermented soybean with
Asp. oryzae, BN: Fermented soybean with B. natto.
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o)t (20 2+ 2H" — Hz0:+0s). HE&F FEE9 SOD
TAF3S S ¢ 27 (Fig. 4), 1,000 p pm FEo| A B
AF(254%)K.t} Asp. oryzae TEE U B. natto 2 E 30l

A 81.6% H 64.1%2] SOD wgr"]':a'*é% Ho] g FoM =2
Al F7teke Ae A F Uitk F ds E SR
= stgko] 71 =49 B natto R EF 0] Asp. oryzae HE
TR B2 G485 Hole Aolgt AEe VeI tF9
AP EAEE olAEgtE, HEst o)gd ERHE, o}
) =Ak #HElo] = aromatic amine® #-& A A3ZSHE
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Fig. 4. SOD-liked activities of fermented soybeans extract.
NF: Non-fermented soybean, AO: Fermented soybean with Asp.
oryzae, BN: Fermented soybean with B. natto.
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Fig. 5. Electron donating abilities of fermented soybeans
extract.

NF: Non-fermented soybean, AO: Fermented soybean with Asp.
oryzae, BN: Fermented soybean with B. natto.
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Fig. 6. Change of peroxide values of the linoleic acid sub-
strate containing fermented soybeans extract (0.02%) at
37°C.

NF: Non-fermented soybean, AO: Fermented soybean with Asp.
oryzae, BN: Fermented soybean with B. natto.
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