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Table 1. Equol-producing bacterial strains
Origin  Name Classification GenBank Substrates  Unusable substrate Final Conversion
product efficiency/time
Stinky SNRPT Coriobacteriaceae AB752500 Daidzein Daidzin, S-equol 12%-90%/24 h
tofu Genistein  glycitein DHG NA
Rat LH-528%% Proteus mirabilis ~ JN861767  Daidzein NA S-equol NA
Rat do03™! Eggerthella AB266102 Daidzein  NA equol 17%/96 h
Mouse Mt1BgEY Coriobacteriaceae AM747811 Daidzein ~ NA equol 100%/18 h
Genistein 5-OH equol 100%/25 h
Human NATTSE® Coriobacteriaceae AB505075 Daidzein ~ NA equol NA
Human TM-300! Coriobacteriaceae AB727353 Daidzein ~ NA S-equol  52%/72h
Human SNU Julong 73212 Eggerthella AY310748 DHD Daidzein S-equol >80%/96 h
Human Eggerthella sp. Eggerthella AB379693 Daidzein Daidzin, glycitein, S-equol 100%/72 h
YY79188% genistein,
formononetin
Human Adlercreutzia Eubacterium AB306661 Daidzein NA equol NA
equolifaciens!?”
Human FJC-A10/FJC-A161%! Eubacterium NA DHD NA equol NA
Human DZEE Eggerthella EU377663  Daidzein NA S-equol  85.6%/120 h
Genistein 5-OH equol NA
Human PUE, DZER® Eggerthella EU377662  Puerarin NA S-equol 85%/120 h
Human Slackia Coriobacteriaceae  EU826403  Daidzein NA equol 61.9%/14 h
|soflavcs)7n|convertens Genistein 5-OH equol ~34%/38 h
(HE8)B
Human Lactococcus strain Lactococcus AY699289  Daidzein NA equol 89.4%/1 h
20-9284
Human Bifidobacterium breve  Bifidobacterium NA Daidzein NA equol 78.5%/96 h
157001%
Human Bifidobacterium longum NA 77.2%/96 h
BB536!%%
Human LJ-G1[%! Enterobacter NA Isoflavone  NA equol NA
amnigenus
Human MRG-1/2 Coprobacillus HQ687764  Isoflavonoids Flavanoids R-dihydro  100%/2 h
isoflavones
Human TM-40[% Coprobacillus AB249652  Daidzin NA DHD 61.1%/24 h
Human HGH6! NA NA Daidzein  Flavanoids DHD 9.3%/7 d
Genistein DHG 90.4%/7 d
Human INIA P33314 Enterococcus NA Soybean NA DHD NA
Extract
Human INIA P540(4 Lactobacillus NA Soybean Genistin, glycitin ~ DHD NA
Extract
Human Bifidobacterium MB!® Bifidobacterium NA Daidzin NA Daidzein ~ ~48%-65%/7 d
Bovine Niu-016% NA AY263505 Daidzein ~ NA R/S-DHD  100%/40 h
Genistein R/S-DHG  100%/40 h
Pig D1/D2B% Eubacterium DQ904563 Daidzein NA Equol 1.75%/48 h
DQ904564
Chicken C1M% Clostridium NA Daidzein NA S-equol NA
Chicken AUH-JLC257MY Eggerthella KM277366 Genistein ~ NA 5-OH equol 83.1%/3 d

DHG: Dihydrogenistein; DHD: Dihydrodaidzein; NA: not available.
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Phylogenetic tree analysis of 16S rRNA gene of some equol-producing bacteria. The accession number

is shown in parenthesis; Numbers at the branch points indicated the bootstrap values (>50%); The scale bar
corresponds to 0.02 substitutions per nucleotide position.
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Figure 2. The metabolism of daidzein to S-equol™.
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Research progress in equol-producing bacteria and their
metabolism

Yunfei Hu, Huahai Chen, Yeshi Yin

Key Laboratory of Comprehensive Utilization of Advantage Plants Resources in Hunan South, College of Chemistry and
Bioengineering, Hunan University of Science and Engineering, Yongzhou 425199, Hunan Province, China

Abstract: Soybean contains high content of isoflavones such as genistein and daidzein, both can be converted to
equol by intestinal microflora in human and animals. Equol may play an important role in human and animal health.
Rodent species consistently produce high levels of equol, however, not all humans can produce equol.
Equol-producing bacteria may be the key factors for this difference. Equol-producing bacteria may also have
different equol-producing mechanism and capacity. In this paper, all equol-producing bacteria and their equol
synthesis mechanism are reviewed, for further understanding the factors of equol-producing difference, the
transformation of equol-producing ability, equol fermentation in vitro and applying to human clinical studies.
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