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Interaction between (S)-equol and human gut microbiota
In vitro
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Abstract: [Objective] To study the regulatory effect of (S)-equol on human gut microbiota and the
metabolic effect of human gut microbiota on (S)-equol. [Methods| The interaction between (S)-equol
and human gut microbiota was detected by batch fermentation in vitro, bacterial 16S rRNA gene
high-throughput sequencing, gas chromatography, high performance liquid chromatography (HPLC),
and mass spectrometry. [Results] (S)-equol had no significant effect on the overall structure of human
gut microbiota or the concentrations of short chain fatty acids (SCFAs). No significant change in the
relative abundance of bacteria was detected between the 0.45 mmol/L (S)-equol group and the control
group. However, 0.90 mmol/L (S)-equol significantly increased the relative abundance of conditional
pathogens such as Enterobacteriaceae and reduced that of potential probiotics Coprococcus. The
concentration of (S)-equol in the fermentation broth decreased by 15%-30%, which suggested that
(S)-equol may be degraded or modified by gut microbiota. [Conclusion] From the perspective of
regulating gut microbiota in vitro, 0.45 mmol/L (S)-equol is safe, while 0.90 mmol/L (S)-equol may
disturb the balance of gut microbiota. (S)-equol can be further metabolized by human gut microbiota,
and the structure and function of the specific metabolites and the biological safety of (S)-equol in vivo
remain to be studied.

Keywords: (S)-equol; human gut microbiota; soybean isoflavones
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Figure 3  Significant differences in bacterial taxa between treatment groups by LEfSe analysis. A: VIS/VIS-Da;
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SCFAs production by gut microbiota after fermentation with daidzin and (S)-equol. A: the

concentration of total SCFAs; B: the concentration of acetic acid; C: the concentration of propionic acid; D:

the concentration of butyric acid.
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x1 XKEHTH(S)-HEIEEHER KT
Table 1  Statistics on the detection of daidzein and (S)-equol

Volunteers  Age Gender  Equol original Daidzein 24 h  Daidzein 48 h  Equol 24 h Equol 48 h
No. 1 20—40 years Male + + + ND ND
No. 2 Female @ ND + + ND +
No. 3 Female @ ND + + ND ND
No. 4 Male ND + + ND ND
No. 5 Female @ ND + + ND ND
No. 6 Female @ ND + + ND ND
No. 7 Female + + + ND ND
No. 8 Female @ ND + + + +
No. 9 Male ND + + ND ND
No. 10 Male ND + + ND ND
No. 11 Male ND + + ND +
No. 16 40—60 years Female  ND + + ND ND
No. 17 Female + + + + +
No. 18 Male ND + + + +
No. 19 Female @ ND + + ND ND
No. 20 Male ND + + ND ND
No. 21 Male + + + ND +
No. 22 Female @ ND + + ND +
No. 23 Male + + + ND ND
No. 24 Male ND + + ND ND
No. 25 Male + + + ND ND
No. 26 Female @ ND + + ND +

Daidzein and (S)-equol concentration (mmol/L) was measured using HPLC analysis. Equol original represent (S)-equol
concentration in original 10% fecal slurry. ND: not detected; +: (S)-equol corresponding HPLC peak can be detected.
Daidzein_24 h and daidzein 48 h represent the daidzein concentration after fermentation of 24 and 48 h, respectively.
Equol 24 h and Equol 48 h represent the (S)-equol concentration after fermentation of 24 and 48 h, respectively.
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Figure 6 Degradation or modification ratio of (S)-equol by human gut microbiota in vitro. A: degradation or
modification ratio of (S)-equol detected by using HPLC; B: degradation or modification ratio of (S)-equol
detected by using LC-MS/MS.
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