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Regulating Effects of Dietary Fiber and Powder of Agaricus bisporus
Based on in Vitro Fermentation on Human Gut Microbiota
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Abstract: Objective: To explore the regulating function of the dietary fiber of Agaricus bisporus and the powder of
Agaricus bisporus on the human gut microbiota. Methods: Dietary fiber of Agaricus bisporus were extracted by water
extraction and alcohol precipitation for human gut microbial fermentation in vitro. The pH, gas production and short-chain
fatty acid contents of metabolites were determined. The V4 region of fecal microorganisms was enriched and sequenced by
[luminaPE250 sequencing platform. Results: Taking fructo-oligosaccharide as the positive control group and without
dietary fiber as the blank control group, during the in vitro fermentation process, with the increase of time, the pH value of
the Agaricus bisporus dietary fiber group decreased from 6.93 to 4.48, and the pH value of the powder of Agaricus bisporus
decreased from 6.93 to 4.86. With the increasing of time, compared with the blank group, the gas production of the
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Agaricus bisporus dietary fiber group and the powder of Agaricus bisporus group increased by 3.4 and 1.9 mL. After 24

hours of in vitro fermentation, it was found that compared with the positive control group, the richness and diversity of the

human gut microbiota in the Agaricus bisporus dietary fiber group and the powder of Agaricus bisporus group were

relatively higher. Compared with the blank group, dietary fiber of Agaricus bisporus group was more conducive to the

production of acetic acid (34.3 mmol/L) and propionic acid (7.6 mmol/L) by human gut microbiota and promoted the

growth of beneficial bacteria of Bifidobacterium. The powder of Agaricus bisporus group was more conducive to producing

acetic acid (39.4 mmol/L) and promoting the growth of Enterobacter. Compared with the positive control group, the

production of propionic acid in the Agaricus bisporus dietary fiber group and the powder of Agaricus bisporus group was

relatively higher. Conclusion: Both the dietary fiber of the Agaricus bisporus and the powder of Agaricus bisporus could be

effectively utilized by the human gut microbiota to produce short-chain fatty acids and increase the relative abundance of

beneficial bacteria. Compared with blank group, dietary fiber of Agaricus bisporus added in experimental group had the

best results, which had an effective prebiotic regulation function on human gut microbiota.
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EHRURES.OHL IR AU RS BR A F]; DKZ &
S PEIR IR KA LI PR F s HL G
I ERIAE AT BRA T LGI-10 YR TERFL  FAUR
YRl RES210 HEFS 25 kAL i aedfk
IX#R) s TRACE 1300 “AHM AL FTEER R IHIRBHE
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B IFUEWE T 1:3 g/mL ¥4, B IR 48 25 0, 51
Sl 25 °C, 15 min, 53 12840xg, B ##; AR
ZEBEATHIUE, DB IE WG W IE Rt 28 AN Z%
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1.2.3  SUBZERE S IR SMESEES FREL 3 g AU
T I B 2T A RSN 26 43 AR 43 S A 50 mL 348 v,
I 21 mL % g £k 22 vh % (20 mmol/L, pH6.9, &
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Fig.1 PH values of fermentation samples at different
fermentation times
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CIRE
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R RS TR] A AR T 18 i, JECrb BH X BEZA AP ER AR
FR R R, LI ZH T, FERT 12 h N, B R
S, 78 12~24 h N, UL % & 21 4 =< om

TR, AU LT YRR 12~24 h 9 imiE M
FEATFCIHAIA, 3 B F . AERRE 24 h B, XL
LG B LT 4] 0= AR T FE AT BRAH, & 8L
Mz e R 5.0 mL, R S AFEZERIZH A 3.5 mL, XL
T i T 20 AN DU 2 A5 2H 9 P S A R B4 I R
AT RS, TR DUz £ 2T 2 20 Ao SN 25 1 P e A0 2 i
= T XUITEAS 2, T LA TE PR UM I B 4T 4R 0
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Fig.2 Gas production of fermentation samples at different
fermentation times

23 &BEHIIES SCFAs L

SIRENG IR (SCFAs) J& B /A Y R b5
BIF=Y), RIS LR . NIRA T IR, 2ead 3R 1 2k
EF 7 BRI EAS Y, 454053 SCFAs 1 & =i 3.
ME 3A~E 3C AT LLE H, MHEEF 2 H 4, miE it
AT LU P XA 2 e 2T 4E A 4455 7= 4= SCFAs,
Hrpz lgr=rE gL, HRCHNIRFN TR HE 3A
AT LG H, DIREZE R AR il & 1 AR5 7= 2R 19
W22 M 35.4 mmol/L, XA 4% B 2T 4i s i vk
Z A 32.3 mmol/L, S A AT AR A BRI i
BB CIHT= Z A WA S AR IR, PR XA a4
TENBE B E TR THE M R . NI
M B AT R, B & B TE] 2, B T IK
WIRBEATE 12 h JFARE AN 2, HoAY S92 ¥ 7F
24 h KSR v R _E TR, P Ak R AT
YE 2l e T = AR DN IR I RO e 4o/ 7.9 mmol/L, Hik
S XL HLZE YA LH Fy 7.6 mmol/L, 158 I XUFE 25 i B 2T
YEFNAARTTFAR R B IE E T B iE s e =22
iR, T PR B TR 2S AL & IR AR A AR AR )N, 52

® 1 IR IR Ao R L P ml ) 7 7

Table 1 Linear regression equation for components of short
chain fatty acids
WMoy ey mlEy i PUE R
LR Y=18.602X~0.778 0.9999
IR Y=31.342X-0.765 0.9998
TR Y=41.565X-1.214 0.9999
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