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Isolation, identification and biotransforming property of an
isoflavone reducing bacterium isolated from
rabbit intestinal microflora
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Abstract: [Objective] To isolate specific bacteria capable of biotransforming isoflavones daidzein
and genistein from fresh feces of rabbit. [Methods] In an anaerobic chamber, fresh fecal samples
of rabbit were diluted before being spread on agar plate. Single colonies were picked randomly and
incubated with daidzein or genistein. High performance liquid chromatography (HPLC) was used
to detect whether the isolated bacteria were able to biotransform the substrate daidzein or genistein.
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[Results] A Gram-positive obligate anaerobic bacterium, which we named AUH-JLR41
(KJ188150), capable of biotransforming isoflavones daidzein and genistein was isolated. Based on
the HPLC retention time, UV spectra and electrospray ionization mass spectrometry (ESI-MS)
analysis, the metabolites of daidzein and genistein were identified as dihydrodaidzein (DHD) and
dihydrogenistein (DHG), respectively. Chiral stationary-phase HPLC successfully separated the
two peaks which had the same peak area, indicating that the enantiomeric excess of biosynthesized
DHD and DHG was zero. Biotransformation kinetics showed that daidzein was reduced to DHD
completely after 48 h incubation and genistein was reduced to DHG after 72 h incubation under
anaerobic conditions. Moreover, the maximal concentrations of daidzein and genistein that strain
AUH-JLR41 was able to convert were 0.6 mmol/L. BLAST search on the GenBank revealed that
the 16S rRNA gene sequence for strain AUH-JLR41 had the highest similarity to that of Slackia
equolifaciens DZE (EU377663), the similarity of which was 99.6%. [Conclusion] Bacterium strain
AUH-JLR41 isolated from rabbit feces was able to reduce isoflavones daidzein and genistein to
DHD and DHG, respectively, under anaerobic conditions.

Keywords: Daidzein, Genistein, Dihydrodaidzein, Dihydrogenistein, Bacterial isolation, Microbial
biotransformation

L 12-14
(Genistein) 214

_— 16 17 18
(Daidzein) ( el () el

[2] 3] 20

22

(Dihydrodaidzein DHD)
(Dihydrogenistein DHG) (R1) (RS)
(O-Desmethylangolensin ~ O-Dma)

- [6-8] RI RS

[19]

Chin-Dusting " Jiang

1 MBSk
DHD DHG  O-Dma L1 w1
(1.1-Diphenyl-2-picrylhydrazyl (Brain heart infusion BHI)
DPPH) BD ( 2107245)
[ 1.2 FELFFRXF
Indofine
(DHD)

http://journals.im.ac.cn/wswxtbcn

[15]



2303

(DHG) (
>99%)
Fisher DI-VCOIO-IR
DAIKI Concept 400
Ruskinn CNI15-T31
JEOL-1010 JEOL
(HPLC) Waters

ESI  Finnigan LCQ Advantage

Thermo Finnigan

1.3 BE#RAIS B0 IE

[18]
1.4 SRGRAERN

AUH-JLR41 HPLC
C5-ODS (5 um
250 mmx4.6 mm)
270 nm
Sumi Chiral OA-7000 (5 pm
250 mmx4.6 mm) Wang [

1.5 HMEE
1.5.1 EREASESHE. 2R RTES T

o

H:
[20]

=300 mV
1.5.2  FR{SEHKET 16S rRNA EE F 5 54
DNA 27F  1492R
AUH-JLR41 DNA
16S rRNA DNA Lane

21 pcR [15]
16S rRNA NCBI
KJ188150
BLAST

1.6 MRS BAELINEHERE

(e.e.%)
HPLC

17 BEHRERREBARZAU =803 Rk
EXRMNE
Sumi Chiral OA-7000

0.8 mL/min [15]

1.8 FALERI R RIFE L B SN E
AUH-JLR41

AUH-JLR41
10% 1 mL BHI
10 mmol/L
20 pL 0.2 mmol/L
0 12 24 36 48 60 72h
100%

HPLC

1.9 HUERMNEYIHEKELEDNE

AUH-JLR41
02 04 0.6 0.8 mmoL/L
02 04
0.6 0.8 mmoL/L
3d HPLC
4d
HPLC

http://journals.im.ac.cn/wswxtbcn



2304 WA B4R Microbiol. China 2014, Vol.41, No.11

2 SRELH :%@‘.gfw
. RS &
2.1 E#k AUH-JLR41 BERES. EZR{E :{:—34 PR
R S 78 S
XA w

Beoune o

ﬁ" ."ltl\ b & Fb ‘._“

A e 2N
AUH-JLR41 AUH-JLR41 - ]

.

1 E# AUH-JLR41 7E 5 BH5E(400x, A)FNiE &

(GY BT E MBS 000x, B)THIEARS
37 °C Figure 1 Cell morphology of strain AUH-JLR41 under
both light microscopy (400x, A) and transmission electron

48 h 1.5-2.5 mm microscopy (8 000x, B)
AUH-JLR41
1435 bp BLAST AUH-JLR41
- 16S rRNA
=300 mV AUH-JLR41 Slackia equolifaciens DZE (EU377663)
AUH-JLR41 99.6% ( 2) AUH-JLR41 16S rRNA
2.2 Bk AUH-JLR41 £ 16S rRNA E A F7 AUH-JLR41
PCR 16S rRNA Slackia sp. AUH-JLR41
Denitrobacterium detoxificans NPOH1 (U43492)
ﬁ,— Paraeggerthella hongkongensis HKU10 (AY288517)
91 Gordonibacter pamelaeae 7-10-1-b (AM886059)
492|:Eggerthella sinensis HKU14 (AY321958)
Eggerthella lenta ATCC 25559 (AF292375)

100] Asaccharobacter celatus do03 (AB266102)
Adlercreutzia equolifaciens FJC-B9 (AB306661)
57 Olsenella uli ATCC 49627 (AF292373)
Slackia isoflavoniconvertens HE8 (EU826403)
100 Slackia faecicanis CCUG 48399 (AJ608686)
96 Slackia piriformis YIT 12062 (AB490806)
70 | Slackia equolifaciens DZE (EU377663)
| AUH-JLR41 (KJ188150)
100 Slackia heliotrinireducens ATCC 29202 (AF101241)
0.01 Slackia exigua ATCC 700122 (AF101240)

93 61

2 RBEMEREK AUH-JLR41 SHIFLER 16S rRNA B E K5 X RE
Figure 2 Phylogenetic tree based on 16S rRNA gene similarity of rabbit intestinal bacterium strain AUH-JLR41 and
relative strains
GenBank
Note: Numbers at nodes represent bootstrap value. The numbers in the brackets are accession numbers of sequences in GenBank. The
scale bar “0.01” represents sequence divergence.
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Figure 3 HPLC elution profiles for the metabolism of daidzein and genistein by bacterium strain Slackia sp. AUH-JLR41
Note: The insert shows the UV spectrum of the metabolite.
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Figure 4 HPLC elution profile of the metabolite of daidzein (A) and genistein (B) by bacterium strain AUH-JLR41 on a
Sumi Chiral OA-7000 column
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Figure 5 Biotransforming kinetics of the metabolites of daidzein (A) and genistein (B) by bacterium strain AUH-JLR41
0.2 mmol/L DHD DHG .
Note: Initial concentration of the substrate daidzein and the substrate genistein was 0.2 mmol/L; DHD: Dihydrodaidzein; DHG: Dihydrogenistein.
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Figure 6 Bioconversion capacity of the strain AUH-JLR41 to different concentration of daidzein (A) and genistein (B)

Note: DHD: Dihydrodaidzein; DHG: Dihydrogenistein.
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