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Abstract

The major active components of Astragalus membranaceus (AM) are isoflavones, which exist in the form of various glycosides.
Nuruk is a traditional fermentation starter in Korea, and is suitable for the biotransformation of isoflavone glycosides because it
contains various microorganisms and enzymes. This study was performed to determine changes in the isoflavones and antioxidant
properties of AM fermented (AF) with nuruk over 24 hours. AF was sampled after 0, 2, 4, 6, 12, 18, and 24 h of fermentation,
and calycosin 7-glucoside, ononin, calycosin, and formononetin content, and the antioxidant properties of AF were analyzed. The
total phenolic content increased with fermentation time, and the ABTS radical scavenging activity increased until 6 h of fermentation
and then decreased. During fermentation, the isoflavone glycosides decreased significantly as fermentation time increased. The contents
of calycosin and formononetin, which are aglycons of calycosin-7-glucoside and ononin, increased from 100.54 ug/g to 276.84 ng/g
and from 56.29 pg/g to 123.04 ng/g, respectively, at 18 h of fermentation. Significant correlations were observed between fermentation
time, isoflavone content, and antioxidant properties. The results of this study showed that fermentation with nuruk is suitable for
the biotransformation of isoflavones in AM.
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M =2 £ S35t 9= Aoz UEA QIth(Subarnas 5 1991;

Hirotani 5 1994). & F3} A&7 Zo] 7]of= H&4 3t

B\ (Astragalus membranaceus)y= F-ifof| &dH= ThAAY & & olo]4A&EetE (isoflavone)°] TFEF £A|5}H, calycosin
ZBAEZ dhu|sl BaE AR5k U AEYes 7-glucoside, ononin, calycosin & formononetin®| tf 2] o]t}
AR&-2ttH(Jung 5 2008). B7]= qHollAl 737, A&, o]ko] (Song 5 1997; Li & 2019). &7]19] 8 ofo]iEehel
B} Qlo] AAYEE, HFEQ7|e LHZA 59] X Ho calycosin 7-glucoside, ononin, calycosin @ formononetin©]| T}
AEE A WA ol AGHE BAF F soltt @ AT ATFE Tk olZolAct 1o ZARE
(Klm 2007; Lee S 2008). olo] AZTHE-L FThiy(Tang S 2011), FEZ(Huh S 2010),

P71 TR witerpene saponin, W5 BHE W kA Py 5 2005) B JEVA G 4 Lukyanchikov
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AL Aot HFEE 0= calycosin 7-glucoside, calycosin, ononin
9 formononetin A] 10 = 2] X](Sigma-Aldrich Co., St. Louis,
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SEAL) 42 8719 F T FFL s skl
Dewanto 5-(2002)2] #Ho]| w2} Folin-Ciocalteu reagent”} 3
=9 HE4d dRtEcl o8 SEo] ETEd YMow
HAst=s A2 92 S5 &, 4 589 2%
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9J510] Re 5(1999)2] W02 24519t} 7.4 mM 2,2-Azino-
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M-S 0.2 um syringe filter(GHP membrane, PALL, New York,
USA)E o]3} & claycosin 7-glucoside(y=38.128x+1.5057, R’=
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B), 4¥ &% 30T, 8% 1.0 mL/min, Y= 10 1L, A&}
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Fig. 1. Antioxidant properties of Astragalus mambranaceus
fermented by nuruk with different fermentation times.
Different small letters on the bars indicate a significant
difference (p<0.05). GAE; gallic acid equivalent. AAE;
ascorbic acid equivalent.
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59.08, 87.27 9 96.96%7} TAsIH O, 18X & +HSIH
t}. Ononin't calycosin 7-glucoside®} F-AFSIAT Wa A
14.09 pg/goll A R 6A17F & 72.90%7F A oto] 3.82 nglg
= UEHHilon, AR E = FEEA Lttt widA7t
olZg|Zo 2 AglHo|| we} calycosin®} formononetin $F
o] &7FslHt}. Calycosind} formononetin 5 S7F= & §
18N Z¥7HA] F7) & 485191 2.1, calycosin} formononetin
Z7HeS #a 18A7HS 71&E 07 72t 175.35%2F 118.57%
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Fig. 2. Bioconversion of isoflavones from Astragalus mambranaceus by enzymatic hydrolysis (Guo et al., 2020).
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Fig. 3. Typical chromatograms of Astragalus mambranaceus
fermented by nuruk with different fermentation times.
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Fig. 5. Conversion rate of isoflavone from Astragalus mambranaceus fermented by nuruk.

Table 1. Correlation among fermentation time, antioxidant properties, and isoflavone contents of Astragalus mambranaceus

fermented by nuruk

Factors FT TPC ABTS C7G (6] C F
FT 1.000 0.952™ 0.724™ -0.894" -0.834" 0.879” 0.908™
TPC 1.000 0.550™ -0.981" -0.953" 0.965™ 0.967"
ABTS 1.000 -0472" -0.365 0.460" 0.549"
C71G 1.000 0.982" -0.972" -0.965™
C 1.000 -0.975™ -0.956™
0 1.000 0.978™
F 1.000

Factors: FT; fermentation time, TPC; total phenolic content, ABTS; ABTS radical scavenging activity, C7G; calycosin 7-glucoside, O; ononin, C;

calycosin, F; formononetin.
*p<0.05, "'p<0.01.
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