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Study on optimization of Rhei Radix et Rhizoma biotransformation process and
changes of its ingredients in vitro by human gut microbiota
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College of Health Science and Engineering, Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China

Abstract: Objective To explore the conditions and composition changes in the process of Rhei Radix et Rhizoma biotransformation
in vitro by human gut microbiota. Methods Fresh feces from three healthy children (1—3 years old) were collected to prepare
bacterial flora suspension. The initial medium was selected based on the maximum number of viable bacteria. According to the
amount of 0.5% carbon source and 0.5% nitrogen source added in the initial medium, different carbon source/nitrogen source
combinations were performed, and the optimal combination was determined according to the viable count results. The out-of-
population culture conditions of bacteria were screened by fingerprint technology, including Rhei Radix et Rhizoma addition method
(Rhei Radix et Rhizoma powder or Rhei Radix et Rhizoma water immersion), transformation time (24 or 48 h), oxygen requirement
(aerobic or anaerobic). Component analysis before and after transformation was performed based on LC-MS metabolomics,
principal component analysis (PCA) was performed using SIMCA software (V16.0.2), and MetaboAnalyst 5.0 was used for
differential metabolite analysis. Results The results of colony count and fingerprinting technology showed that the optimal
combination of sucrose/soy peptone as the modified YCFA medium, and powdered Rhei Radix et Rhizoma as the addition method,
the optimal addition ratio (v/w) of the medium and Rhei Radix et Rhizoma powder was 32:1. Culturing in oxygen for 24 h was the
optimal conditions for biotransformation. The results of metabolomics showed that there were 763 main metabolites in total, the
most abundant metabolite groups were lipids and lipid-like molecules (244 species), phenylpropanes and polyketides (138 species),

organic heterocyclic compounds (101 species), organic acids and their derivatives (92 species), and benzenes (59 species). The PCA
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diagrams of metabolites before and after biotransformation were well distinguished, also, 18 key different metabolites were

identified. Biorobin and dioscin were up-regulated most obviously. Conclusion The compositional differences of Rhei Radix et

Rhizoma before and after biotransformation were revealed by fingerprint technology and metabolomics. The dissolution and

transformation of Rhei Radix et Rhizoma active components could be improved by biotransformation of the flora.
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Table 1 Viable count of flora in different initial

media (30 °C, anaerobic culture for 24 h)
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GAM (6.742.2)x10°
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Table 2 Count of viable bacteria in after different

fermentation times

IR [8]/h WEE Y (cfurmL™)
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48 (1.0£0.5)x10°
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Table 3 Counts of viable bacteria in modified YCFA medium with different carbon/nitrogen sources

Rl SR WIEEVE T/ (cfurmL™) 24 W& U (efurmL™) 24 hH 5 5
%5 B R B (7.4+3.4)x10° (1.0£0.4)x10’ 1.4
EEliS (2.740.6)x107 (3.042.3)x10’ 1.1
WA I35 Hy (6.8+4.4)x10° (2.241.2)x10’ 324
K (1.5+0.2)x10° (2.541.2)x10’ 16.7
L R IR R (1.4+0.2)x10° (1.9+0.8)x10’ 13.6
=AM (8.9+2.5)x10° (7.1£1.0)x10° 0.8
YA LI Hr (9.1+2.8)x10° (1.0£0.4)x10’ 1.1
K (1.7£1.2)x10° (6.3+2.6)x10° 3.7
T R B (5.1£2.5)x107 (5.6+2.1)x107 1.1
£ A (3.940.7)%107 (4.940.9)x10’ 1.3
WA I35 Hy (4.3+1.8)x10° (3.240.9)x10’ 7.4
NG (1.9+1.0)x10° (6.2+1.2)x10’ 32.6
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Table 4 Microbial flora biotransformation Rhei Radix et

Rhizoma sample information
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Comparison of fingerprints of biotransformation Rhei Radix et Rhizoma under different conditions
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Table5 Number and changes of ingredients in each sample
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Table 6 Comparison of ingredients in different forms of
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Table7 Comparison of components in biotransformation

Rhei Radix et Rhizoma under different oxygen environments

Pags ARE| 2 E K%
S3ESSH 2 1.8
S5TES3fH 2 1.8
S4TES6H 5 6.9
S6 LS4 H 4 5.8
STES9H 14 11.9
SO STH 11 10.5
S8 ESI0A 26 39.4
S10 S8 f1 4 6.3
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Fig.2 Classification and statistical results of secondary atlas

A - e BB . %ﬂz
40
L J
[ [ ] ™1
[ I - -
20 - '
\ ps .
-
—40 /
S~
—100 -50 0 50 100
B PRSI A=
10 / . \
/
/
« /
SR Y. s s 1
& I“. o -
\ g :
—40 /
\\.
—100 —50 0 50 100

PC1
A-IEB 7R B- U TR
A-positive ion mode ; B-negative ion mode
3 HEmMXEPCA
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Table 8 Screening results of key differential metabolites
ID YR HSC AR AR Pfa KiEWH  VIPHE
HMDB0030704 taxiphyllin A2 FEH 4.67 6.53X107" i 2.06
HMDB0037574 biorobin LI 251 -3-O- AR — B 12.33 1.13X 107 i 2.11
HMDB0002392 maslinic acid Ll g 4.08 2.14X10°° i 2.03
HMDBO0041593 4-glucogallic acid AT E PR TR 1.76 2.68X107° A 2.06
HMDB0036827 sclareol Fi PN 4.44 8.53X 107 i 2.09
HMDBO0251433 dioscin ESTi=%e) 6.08 1.02X 107 L 2.12
HMDBO0036548 hericenone B LT B 3.50 1.62X 107 i 2.12
HMDB0002385 celastrol FHRE 3.98 3.41X107° i 2.07
HMDB0003306 phloretin R = 2.00 9.22X 107 BT 2.12
HMDB0032923 kojic acid it i 2.07 473X 10 iR 1.96
HMDB0037486 isosakuranetin 7-xyloside &% 7-ABHTF 0.25 3.00X 107 T 1.91
HMDB0001964 caffeic acid Wi 0.57 1.39X 107 T 1.95
HMDB0029344 blepharin SEF AR 0.03 5.43X107"° i 2.14
HMDB0000176 maleic acid LR 0.14 2.96X107* A 2.16
HMDB0000716 L-pipecolic acid L-WR TR 0.04 3.79X 107 T 2.15
HMDB0004072 4-hydroxystyrene 4-F2 LK 7 0.17 1.26X107 i 2.13
HMDBO0041186 ilicifolinoside A JFIFE A 0.08 277X 107 T 2.01
HMDB0033463 subaphylline N-F R HE-1,4-T Z % 0.43 3.97X107 T 2.13
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