(DGR

Acta Microbiologica Sinica

2020, 60(2): 211-226
http://journals.im.ac.cn/actamicrocn
DOI: 10.13343/j.cnki.wsxb.20190186

Review e

REFHIEMEDE UM RAR
Mg, 25K, THA
WL R R4 B, e (R 071001

WE: KGR S A AR K B o ) — S AR 1, HABUAAAL . BUs L I B Bk |
AR Co Il LA A o R A 2 A BRI BE . HRTE R, B ALIACHY R 57 3 TRPRE i i 3 ol A M R 5 1L A
BHA S B A A AR Y o BRI, RS 5 BIR AAAR BAT 4 I8 75  FH 5i 58 JAS T B ke
AR S B 2D, BT R AN R S5 BB Ay 95l 8 A AL o AN SCR B 5 B i
MRS DIRE . KRGS s BRI IR, A S A B AL =il Ik DA R e 355 A 5 TRIEA T 1
RGLLER , W RS B R ) A Dy e AL T SR A AR R B A 7 o0 M S, X4 5 R a3 tb A7 i
B, BTEHES R TS E A DAL IS T K

KRR KRESRUE, BeEWdl, A9att, EYHa

KRERRE S REOEAFERLDI, &5F
SEEl . KE BRI, K s R
R, REEHAK G 5B 5 IR R AR R
4], 20 20 90 AR, WFFTES R AIE S A\ il
TR B 45 AR N Y R 2 S5 I 7 Ak o R [\
YA, [ 2000 4ELOK, WA G E A RIS
7 3 TR A R B A B R A 6 K S S e A EL A AN (]
HALDIREM A AR, KEMRETRIES, KT
SRS AL ) A R R R s . BT
AEYEEYE, BET, ATOCHEMISE 2 ARt L1
K52 5 B ) 2 i e 7% 1) K 6 S T P Al 2 e Ak

JrTn, JEHOR R LS B A A s
A LS R FH S . AR SO R WS A Y 4 T
RE M P ST S5 AR AR B A W e A TR R 4 70 5
Giie . BT MR TSRS S A DT AT T RS
Rk, F5H HAETAEERI, B AR i R
S5 E YA B S K

1 KERFWAKEE Gk

1.1 KREREWMHRS 5
[ 1931 4F Walz 2B i IR & A3 85 ok &

EEWBE: HEKAKPS:E4(30570035, 30770047, 31170058, 31670057); 14t H & ILFEAIH AA SZHRI(CPRCO27); ¥

db4a i SR A TR B s SRt 9 150 H (16962504D)

“BIS1EE. Tel: +86-312-7528257; Fax: +86-312-7528265; E-mail: wxling2000@hebau.edu.cn
YeFs BHEA: 2019-04-22; f&[E HER: 2019-07-14; M4KHARHHEA: 2019-09-05



212

Xiaojia Zhao et al. | Acta Microbiologica Sinica, 2020, 60(2)

SEEER IRk, HET, O E 4 B AR 5 1R
SR 12 Fh, AFE 3 R R R O 9 APl
RUBETY, i s AT A B T R (PR R
Gt KO E, daidzein), JrIARR(XFR4E %
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Dihydrodaidzein (DHD)

2-Dehydro-0- Desmethylangolensm
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0 OH

O-Desmethylangolensin (O-Dma)

1. XE
Figure 1.
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BRI LA IR 5 R4, GFERIARR
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DHG) . YYRIA K 5 45 BHIFE 2 (genistein glucuronide) |
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Tetrahydrodaidzein (THD)

SHEMEZHREAKABKGIRE
Proposed metabolic pathway of isoflavone daidzein in human beings.

ge R R R A A OB B R
Yekl R K R FR S (genistein sulphate)
FIFRFLFE N IR [2-(4-hydroxyphenyl) propionic acid,
fa]#R 2-HPPA]; 7EA&4, Coldham SF7E ARG T
KRB EDNEY S YRR R IR, BRI 3]
jtssule&EF‘fﬂI)bE"J 5 FhYLBER R A 915k,
A B 6 Ak - K AW Ik 2 AF SRR
(6'-hydroxy-O-desmethylangolensin) . 18 15— 4% i
J&, Coldham S5 ARAGIN 2 Ykt R 1A Y
A= 5325 HE Th iy (5-hydroxy-equol, 5-OH-EQ).
A4, 1999 4E Heinonen ZER7IN 6 4% 7 B 1 R
WA ) 2 Fh R AR R (A4, B DHG
1 6'- 2 k- 2K A 20 BT SR 2R 5 2006 4§ Sepehr
S8R R PG B Gk AR ) 4-2

fiz (dihydrogenistein

glucuronlde)\
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JE 7% Wy (4-P-ethylphenol) . 2002 4 7 [1 2%
Schoefer 2529 I A FERE BRE H 43 15 15 31— R AEH
YRR R ALl 2-HPPA B TLA40 T 8 H bk itk
Gh, ASGEIRER 2004 488 36—k A A ZERE
A Y R IR 4K 4 TE J& TR Bk Eubacterium
ramulus Julong601 , iZ R AR TE DR A1 sl Jukt
KRR FE G 5 B T AR 2-HPPA F
O-Dma. il id ks Ao A3, Btk Julong601
SR A AR DA AR NI SRS, 1T 20 h
AL BRI, ZER BTV, HIbukE S
0.5 mmol/L HIRPE G iR RATE . & A
WZPA e, TR Julong601 XIEEAIYLRIA R G fkik
FERRR, X 6 h BIRDERAR A 0.5 mmol/L A gekt
KRE AL N 2-HPPARY (5—JR e, ik

S5k FYURIARE Y C-5 g F AT R 2 — MR IR 2),
ST AT IR A A e T 1 © LG A AE Y
ZREPI R PR, SR, Y25 RT3
YA T RIS IR & A B AR 2
R4 5-OH-EQ. ZEHHMEN, HFYRAZE AN
UL ) DHG 245 i, 2-HPPA F1 5-OH-EQ f3L[F]
HifAYI B, 2-HPPA F 5-OH-EQ e N & i 4
SELFAEIRYI T4, hT 2-HPPA & s B e, BRI
e 1 1 DA R Th A AE — 8 B I RERE IS QB R
¥4ty 5-OH-EQ MR bk, [H i T2 S bk
A3 J3E A o A 18 (— i 3.d A A7), 5-OH-EQ 7=k
W AT A Y B DHG b 5%y, Bk, 4
2-HPPA 74 T Kt A7 AERT , 5-OH-EQ 7" AE T 23 (K]
A R FTAY) B DHG T A B4 A 5-OH-EQ.

OH

CH,CH;
4-P-ethylphenol

Genistein Dihydrogenistein (DHG) 5-Hydroxy-equol(5-OH-EQ)
l COOH
H——*(lj—CH3
OH
5-Hydroxy-O-desmethylangolensin  2-4-Hydroxyphenyl-propionic acid (2-HPPA)
2. RERHEMENMAZENVERABRGHRE
Figure 2. Proposed metabolic pathway of isoflavone genistein in animals.
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FOET 20 2 4l dH B9 M 5 By 7 A w3t K
Eggerthella . Asaccharobacter . Lactobacillus .
Eubacterium

Adlercreutzia . Enterohabdus .

Acinetobacter . Slackia #1 Proteus 9 /™J& (5% 1)
3.2 REFHEEMAYIHALEIRIY 57
MBS — LR, H AR IE B R 5 B
EATRRR A R Z BN A IR A AR, X 3 B
PEDR AN, Horh — AR R A 2 H A=
Uchiyama BT A ZEFE BT RE Hh 4325 15 31 A9 FLIR 5L
BRI Lactobacillus sp. 20-92, {H & Btk 20-92 H
RELE AR RS N A B R ALY 59—k
P DR AR T s 28 5 S 30 28 DA TH X A TR A b
[ G | DRG0 = ]
AUH-HM195, S8 F #k AUH-HM195 7£558 41k
B FRAR N O 28 SRS BB IR AR G, (HIZ A bR
HRBFE R E T AR N A BERE IS B0 5 I 2R
12 O-Dmal®™; £F 3 Mk L it B Fedh IR S 40 T
HEMR R H SR IR S0 = K BRI 18 Hh 43 545
IR A AT Proteus mirabilis LH-52, {H & B
PR LH-52 TEA EA 1T 5 Ak G iU S 8 0 Be 1 9T
AREN, AT A AR RE R K T 5 4
M AL R B o3 2 A, AR BE A 4k 3 i 5% AL TR
PRI 16S IRNA LA P4 A i 1 R G8& & W (1&3).
HIlE 3 AT LUE i, AR —RIEI 11 BRI
v, [REEHE Slackia sp. JLR41 #b, Hi4x 10 bRZHE
WRETE IR EURF MR B B )5l DHD %4k
HIMEES . i Ah, AR —RZERY 10 BRME TS )™
A o 8
Eggerthella, Enterohabdus Fl Slackia 5 /~J& , TMiiX
5 NJ& ¥ J@ 2115 1 Bk (Coriobacteriaceae) , X 1]
HLA R [ e Ak B e B Tk 5 AT 9 23 2R o
T, WA RGERKEWRE, MEDM ™ TR

Enterococcus hirae

Asaccharobacter . Adlercreutzia .
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AR, B LRI JE LU TR 10 BREL L B
b, 4y 43 %Ay Eubacterium . Lactobacillus
Proteus Al Acinetobacter M43 51| J& P BR AT B A} |
FUFFIEEL . A ARSI R, R KT F

*1 EHoENNAEREMEIHRMEBMAZEFENIIGENIEENEEK
Table 1. The isolated bacterial strains capable of bioconverting isoflavones daidzein and genistein

Al AL TR R 04 23 A AR 58 2 BUR T AR A 5
EIhBE . 4 B 7 B I A AN [ B TR ik 2y
BTEIIANTR), — S8 HAT R 70 20 i o7 A e 5 By 7

A R Rl S B BT

Substrate Product Bacterial strains Sources First author Publish year  Ref No.
Group | DHD Strain HGH6 Human Hur HG 2000 [32]
Daidzein
Lactobacillus sp. Bovine Wang XL 2005 [33]
Coprobacillus sp. Human Tamura M 2007 [34]
Slackia equolifaciens Rabbit Zhou B 2014 [35]
Group Il
DHD EQ Eggerthella sp. Human Wang XL 2005 [31]
Daidzein EQ Asaccharobacter celatus Rat Minamida K 2006 [36]
Lactobacillus sp. Human Uchiyama S 2007 [37]
Adlercreutzia equolifaciens Human Maruo T 2008 [38]
Asaccharobacter celatus Rat Minamida K 2008 [39]
Enterohabdus sp. Mouse Matthies A 2008 [40]
Eggerthella sp. Human Yokoyama S 2008 [41]
Eubacterium sp. Pig Yu ZT 2010 [42]
Acinetobacter sp. (Patent) Mouse Wang XL 2008 [43]
Slackia equolifaciens Human Jin JS 2010 [44]
Lactobacillus collinoides Mouse Tamura M 2009 [45]
Slackia sp. Human Tsuji H 2010 [46]
Proteus mirabilis Rat GuoYY 2012 [47]
Eggerthella sp. Human LIH 2013 [48]
Genistein 5-OH-EQ Strain DZE Human Jin JS 2008 [49]
Enterohabdus sp. Mouse Matthies A 2008 [40]
Slackia isoflavoniconvertens Human Matthies A 2009 [50]
Slackia sp. (Patent) Chicken Wang XL 2013 [51]
Group 11
Daidzein O-Dma Clostridium sp. Human Hur HG 2002 [52]
Eubacterium ramulus Human Schoefer L 2002 [29]
Enterococcus hirae Brown YuF 2009 [53]
pheasant
Clostridium sp. Chicken LiM 2015 [54]
Genistein 2-HPPA Eubacterium ramulus Human Wang XL 2004 [30]

DHD: Dihydrodaidzein; DHG: Dihydrogenistein; EQ: Equol; 5-OH-EQ: 5-Hydroxy-equol; O-DMA: O-Desmethylangolensin;

2-HPPA: 2-(4-Hydroxyphenyl)-propionic acid.
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7014saccharobacter celatus (AB266102.1) (1)

100

100! Adlercreutzia equolifaciens FIC-B9 (AB306661.1) (1)
Eggerthella sp. SNU-Julong732 (AY310748.1) (1I)
Enterorhabdus mucosicola strain MtIB8T (AM747811.2) (1)
Eggerthella sp. YY7918 (AB379693.1) (11 )
Eggerthella sp. AUH-Julong365 (IN874873.1) (1)
100|:S[ackia sp. NATTS (AB505075.1) (11)
Slackia isoflavoniconvertens strain HE8 (EU826403.1) (1)
Slackia equolifaciens strain DZE (EU377663.2) (1)
1o0iSlackia sp. AUH-JLR41 (KJ188150.1) ()

51 '.’jSlackia sp. AUH-JLC159 (KC523277.1) (11)

Clostridium sp. AUH-JLC108 (KM277367.1) (III)

— Coprobacillus sp. TM-40 (AB249652.1) ([ )
Lactobacillus sp. SNU-Niu-016 (AY263505.2) (1)

98 Eubacterium sp. D2 (DQ904564.1) (1)

100 Eubacterium sp. D1 (DQ904563.1) (1)
——Lactobacillus collinoides strain JCM1123 (NR_024645.1) (1I)

100 ———— Enterococcus sp. AUH-HM 195 (EU919863.1) (I1I)
T Proteus mirabilis strain LH-52 (IN861767.1) (1I)

100t

0.05

Acinetobacter sp. AUH-JLM455 (EU919867.1) (1I)

3. ET I6SIRNA EEFIMAEREMEUERRRLEH

Figure 3.

Phylogenetic tree of isolated isoflavone bioconverting bacteria strains on the basis of the 16S rRNA

gene sequences. The number at each node indicates the percentage supported by bootstrap based on 1000 replicates.
The scale bar “0.05” represents sequence divergence. The numbers in the brackets after each bacterial strain are
accession numbers of nucleotide sequences in GenBank. The number in the brackets mapped to Roman numeral
system represents to the group that each bacterial strain in the dendrogram belongs to on the bases of the

bioconversion function.
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e, MESS IS PERT IR IE e 2 o AE CARGE 1 HE S
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WA WIFEUIREN], e RSN AT e
HoRAML A YR ST IR 100 (50, EH =
PEAT Bl SR SN BRRE D I E R R B, RS S
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F14) 5 P i 42U 25 B PR S5 DPPH [ H LY
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JUBAT IR P 1 R 8 LA e 1 3 A0 36 o e e % e i
F PV T R 5-FR - D i A gk
AT G, S85-0H-EQ W=, A%
5-OH-EQ MyiEEARiE H iR EH AR . BUA RS
ZEPAUESE, B — X B 7 TiE-5-OH-EQ fE i % 1
M A TR 55 W BT 2 SR P34 A A O 4 e BT RRD
PUAMLRE N, FAh, P Sk Ao jiE-5-OH-EQ
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AE & 25 T A2 40 SMMC-7721 1 HepG2 4
MK (2250, A5 Bk X 5-OH-EQ
(14 A s AR Y AR 2T
4.2 HAKGFEHEMEY A=Y 0 LY
T

DHD 2R EE MRS Z—, HTES
17B-ME —BERY S5 R ARRL, DA T REAT ZCHb A 1l 1
Wi, B 1k Rz 4120 3245140519 1141, Chin-Dusting
2030 Jiang ZECA AT LA T AR IR R Ak
B B B G AT S AS [ AR 35 e B L ) R4
YER, BUMe S E SRS b M Eh B> DU SR o
15 (THD)> & 8% 511 )5t (DHD)> 1 BT o AR
Ha A 24 80%—90%6 1 ™A 14 7y 1 T FEF R4 A AR Y
(8 T JFUEE 1Ll O-Dma, E4E%, A % O-Dma
S PEDE ST 32 B B 22 B G TH . A W SR 45
W, O-Dma HLAT Ml 4 M A= K100 ekl B R
TS0 51907 FEL e R JES e 5 A i R S g 25 T

5 KEREWMMEMBNTWH A
BRILR 5 77 4 1) -

51 REFHEMBAENEWRINTAFEER

HLA BBt A A R B g 06 1 1) B AR R
SR, FEMETL I AR B A B AR, L REE
Tk 2E S RS T E S I AT N T AR A, 36
[ Indofine /3] Hl LC Labs J&48 B8 B b2 5
WS AE], JEok, nEK Toronto 2w
BB A e A ME T3 (7.5 US $/mg) . S-fE h i)
(45 US $/mg). #MijiEfk DHD (7.5 US $/mg)Fi4t
T4 EfA O-Dma (0.8 US $/mg). T K& FHEIM
WP N DAL= G b 5 SN A% B 51 i AL A
R, Iz N R R, S s sk

e, FEUCES RSB BN . B,
{545 B HE T . DHD F1 O-Dma 3£ 1 T
RS R S i R 7= A2 e i 2

5.2 DIEFARIR G R B LA M A4 YIRS IR Y
YY) R

5.2.1 DIFAREIREKR G R EMEILEEA
A YR IR R EAE YA ;B 2000 4ELK, ©
AT 30 4Bk 5 B Ak B R B G . 7E
OB IR S B IR T AR, A 3 R
DA, b 2 B DN A A AT
HAEAFHANFEES, A 1 MRt PR A
FEAT U5 T RER I T, (A AL TE M A
R, N, KT R A TR R A A T
DA T A BERR e R LThRE, 4k
Fr A DR IR B A 7 o AR S BUA B 9T 25
EEOE SNSRI NE R TR 7 AN S
4 B 0 2550 A TS 1 8 0 DR ek R 3R A v
A 0.6-0.8 mmol/LE*. 4k | iy ok 55w
PR R T AR 19 A Ak S 0 2 /D — 2 R i R
(1), S fEAS o i R AR U, —
SER B AR S B R R AR I AR T,
E I R R 1 7 R N2 AT 9 A Y
DRI, R T2 S5 8 T 7 A A R 1) 7 A% DR AR 2
SR TERETT & R I

5.2.2  DIEPA R 48 KA K G.57 W B AL B bR T
AR ALY RN AE SMEYER: iRk
R S B A DA R ) R R ), 2B S
FI 2009 4F L TF fi 43 545 21 1 7 A% IR SR W 5 8
il AL B AR A T S A 2400, JEF 2011 4EHH
TR R A 2 AR Aeroto-Niu-016, i 48
RASRALREAEA 25 A FIEF ALK, [
K B G AT AN YRR 2 4 BRI DHD
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Al DHG. Hi F it 225 ¥k Aeroto-Niu-016 754 %A
FUFTERKE, SEHFERIMEL N — 2 A2 b
N F LA PR PRI B 25, JR 4 HPLC
R A, X 20 PR AP B S5 ) Hh i 22 2
B P I A5 R 1 4 A PR AL T
AL DR AP 7 B BELRS: T RSP AR DA % A A 4
W= AME, 2 800 A 2828 bk Aeroto-Niu-
016 TEA F AT T XY 8 G [ AR R 2 1Y
FARRCE W] AR T I AL Fi AR TR TE DR AR T 1Y
AR I, T4 AR Aeroto-Niu-016
FHEAS AT SR o FH A

2013 455 250 % OB A5 B it 4 5% A Ak
Aeroto-AUH-JLD21, it A 5 AR MR AR AT 25 RUAR A%
TR T BERF ISP 3 5 A SR A Gk AR 2240 301 1R 554 R
3 DHD #1 DHG, Sii%a % #k Aeroto-Niu-O16
I, T4 Aeroto-AUH-ILD21 X JEE 4k
AT SRR GBI R A B AR U R . T
e300 A AL R IR Y (28 SRR, T AR AR
Aeroto-AUH-JLD21 Xk FEh 2.0 mmol/L HJiE#)
BT I AR R - 5 46 253 1) 81.15%
F178.92%0, 25, EHLRE BN —HK
TSR I I A T B 9 i 4028 A8 BE - Aeroto-
AUH-JLC108, % it 48 53 728 b /5 3 38 A= Ak 1 F= 4
W, REREIRY ST R s % b O-Dma, i
SRS RRXTHEE A 2.0 mmol/L 4 JEE 8 5 54 R
SF-HEE AR 82.53%, i FE AL EE SRR L T
Pk AUH-JLC108 7E K& T AR % AL RE 10 3
0, BRAE ST A A B K 5 S R IR AL TR Rk
0T E=RANTE 7S NN S e 0 i SN SN A P SR 1R 28 )
KPRIE . WA ERE, LIRS
VIR, TR = AR T YA ROR B 5
il A Ak 7= W R R A RS o SR, e
G S 5 A ST B 7 A TR Y T 4
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RARKE , AHIRIN S R R A A A S T AE R 8,
I B REFEPRAASAE T A R IR 4 O e Ak
SRy ME T 3 (W R & 2R) o 4 1A I, AN T4 2% T 14 fE
1 7 A R I T S IR T 1, B AR BIRE RE A R
AT AR K SUE e A0 A B S A M T Y
RV
53 UUIRHETERXBITFENEYEIENER%EL
B

2010 4 H 423 Shimada 250256 4> 1 A
FERE Y ME L 77 42 4 Lactococcus strain 20-92
TEFE TR T NADP(H) 2 5 1 I i il 5 K]
I-dznr, ZHBAT 2012 4 NHGE TS 5S4
Y& B 5 AN AS R, Bl DHD 3 Ji il 9 (5
I-dhdr 11 THD i L I-thdrl™, 2013 4E7 [
4 Schroder ZEUSI NS O\ ZEFE B TR O MfE 2 =
£ Slackia isoflavoniconvertens H 5 T ¥ G.FF
J A 5B . DHD WLl 2 THD i J L] .
UGS H A2 B R 2 3 S 5 va e T T 19y AR
M AR E DR, (35 HAER MBS AR 2R
Xof T o 1 2 AL T R R AT T 0 PRI, Rk
FEPH Lk KA B Al A e A A TR SR .
2016 425 S0 5 o3 SR RRE I A% DA
M Ty 77 A: T Slackia sp. AUH-JLC159 Fhpafg 1
DHD i JE I R, A4 2 (14 K FF o 2 4 7 4 40 it
FEA SAARME T e AU AL IR ) v 1 SRR YRR
KRR 1.4 mmol/L, 3% b5
N 84.41%701 85.55%", Z )5, EH L E XM
F A DR ()™ A% DR AU S5 8™ A= T Eggerthella
sp. HAU-JLCA4 /7yl s b 1 v ST I Jst il ik
dgr. DHD i J5REGEREIN dhdr DL & THD i il
SEH thdr, 5@ IR SERGARE T R R E A
5, XTI LR IR A 1 A it
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Fresik, HiZEA 2 es J A0 T aEmsk
A S-E S By A B M FE AR 0.4 mmol/L, H ™
Py A FEE T A A T4 DHDUY®, 2016 454 [
2% Lee 2SI\ T Bk Slackia isoflavoniconvertens
DSM22006 Hr o | AHDCH AL FEIE LA, 434 2
T # 4 # {K pRSFDuet-1(dzr/ifcA) 1 pCDFD
duet-1(ddr/tdr) , ¥ 5 41 kL 43 A = A K AF e
BL21 H1 kA3 FHIE F 411 tDDDT-WT, FHIEE 4T
tDDDT-WT F 37 °C K% % OD J 0.6-0.8 A /il
IPTG 5%, JFT 18 °CAGIEAE K 12 h 5 .0 ide
PR, PRI IR R 22 W B 1 J5 A 10 fi B
MM AR R, AL IRRUS I 2% 45 0 5 7E
100 r/min MHRIR P THAL . AERIE LR T,
SR IRC) 8 SH R EE Sy 1.0 mmol/L B, 10 %
i S22 0 R AR IS A0 B T D s e A o M
B B ¥ >4 0.85 mmol/L . 2017 4F Lee Z: U130 |
ik tDD 1 tDT Y 10 £k 5 40 A ik 2= TS
Pr gkt R Ak, YT IR Yk S 1.0
mmol/L B} & Bz R Be s 5% ikl 5-OH-EQ 11
B RUE A 0.9 mmol/L,

6 RZ

FURTC A, AR I IBRT PR IGRE it Hh A0 39 4
W Sy 4N S-(—)-fE Sy, AN 2 O-Dma LA
R-(-)-O-Dma 2y 3= 2 Bl R H T E A K&
A e B S PEARGE , (HEZBWIE A R T
NTALA5 MY R-ME SB35 S-0E B By S5 A7 A6 1Y
SNV ME Ty [, 4 e D0 TP K 5 2
PRI EE AL W) B — X M S IR RS PRI, 4
TET 7 AN [7) X I S Ay S ) 908 1P 22 e B TR A B
N4 e TR LS B B A W e A B T A
MRS Ji5h, CaRIER A A RR & 5

P A TR PR L B A AR DR BB N A AR E
SO MR AR R, DR, sRAREE A AR s A
W IRAEIRET T AT, IR 15 7 R AR IR B
BREREHA . REHATCHRE 7% KA K
L5 B AR AL AR I SRR AE A R P AR R S
ALY A A S T S B A A B A,
Sl A, HAT RIS, AR Rk
QU AR T35, ARG HE S )™ Ae 1R A T 4R
ARRR, S YA G BRI IR T3 Ah,
] AR IER R IR R A AL T2,
PE— AR YIRS R, RS S-#E
MR RCA A e RA MR T KRG 5 s i REY)
FeA Wy TR B = (), A BRI EON 52 5 2
AR YIS TERT ST, HESh i PR 2 e
A AL = eI A SR
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Progress in microbial conversion of soy isoflavones

Xiaojia Zhao, Yicong Li, Xiuling Wang"

College of Life Sciences, Hebei Agricultural University, Baoding 071001, Hebei Province, China

Abstract: Soy isoflavones are a group of secondary metabolites produced during the growth of soya plants and
have various physiological functions, including antioxidative activity, anticarcinogenic activity, prevention of bone
loss, and decreasing the morbidity of cardiovascular disease. It is known that after being absorbed, soy isoflavones
are metabolized by intestinal microflora to different metabolites with higher or wider bioactivities in comparison to
soy isoflavones. Therefore, the beneficial effects of soy isoflavones depend mainly on how soy isoflavones are
metabolized by intestinal microflora rather than the total amount of soy isoflavones absorbed by individuals. This
paper reviews the microbial bioconversion of soy isoflavones from numerous aspects, including the function and
component of soy isoflavones, the absorption, degradation and isolation of soy isoflavones, the bioactivity and
enhanced biosynthesis of the microbial metabolites of soy isoflavones. The present research state and existing
problems are addressed. The trends in future development are prospected. Our purpose is to accelerate the research
and development of the microbial metabolites of soy isoflavones.
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