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Regulatory Effect of Polysaccharides from Antrodia cinnamomea in Submerged Fermentation on

Gut Microbiota in Mice with Antibiotic-Associated Diarrhea

LI Huaxiang, JI Dan, LU Chunlei, YE Qingya, ZHAO Linghui, GAO Yajun, GAO Lu, YANG Zhenquan>l<
(School of Food Science and Engineering, Yangzhou University, Yangzhou 225127, China)

Abstract: In order to study the effect of polysaccharides produced by Antrodia cinnamomea in submerged fermentation
on the intestinal flora of mice and, more broadly, to develop the potential and application value of A. cinnamomea in the
field of functional food, we extracted and characterized intracellular polysaccharides (AIPS) and exopolysaccharides
(AEPS) from the submerged cultured mycelia and broth of Antrodia cinnamomea. It was found that AIPS and AEPS
were predominantly composed of glucose, galactose and mannose. Their average molecular masses were 3.52 x 10° and
4.16 x 10° Da, respectively. AEPS contained a pyran ring, while AIPS had (-C=C-H) and (C—O) functional groups. Both
AIPS and AEPS had strong digestive resistance as demonstrated by their resistance to a-amylase digestion and simulated
gastric digestion. Intragastrically administered AIPS and AEPS significantly increased the relative abundance of some
beneficial microorganisms (such as Lactobacillus) in the intestine of mice with lincomycin-caused diarrhea, and significantly
reduced the relative abundance of some harmful microorganisms (such as Enterococcus, Staphylococcus, Parasutterella and
Shigella) (P < 0.05), AEPS being more significantly better than AIPS. This study can provide a new idea and basis for the
development of new multifunctional prebiotics.
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WERE (Enterococcus)  FEREMRMRE (Clostridium
perfringens) FRHNE (Pseudomonas) “5M, JHiEH
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AP SR, B AU MR 2 T SRR R e T 24
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ZREITE T B T R 2GS T, XA
G IE A SR AU D Rk, A0 v e SR HOR
MR ZIRE R N 28 (Antrodia cinnamomea
intracellular polysaccharides, AIPS) K J 4k % b
(Antrodia cinnamomea exopolysaccharides, AEPS) ,
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RE-52Blie i 78 kA Lilg M A AL 28 W % A R
A AlpHA1-2LDA %4l 8 [EMartin Christ
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FEW AT .

1.3 ik
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1322 2SRRI
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KRR, SEARFR 3 4, HERRRIE (2 mol/L) 43
T pHAE %22.0 3.0F14.0, FFAHMSLIEE (0.22 pm) i
JER B &, BEE, &E10 mL iR A FpHAE L B
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£330 minHURE I 52 BEBOKE R BE & &, Fe I a0 oK
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1.3.7 /NS
1.3.7.1  /NERIERE

BEE3 ANLIHGE S A&, 2A82.7. 3.7, 4.2 ghkgm,,
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R B B LI EEAR, U E D RIS BT
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#30 Hsi /N B NS 4 (n=6) : IER4
(NC4) . #AH (RGH) . B b2 pEa B4
(AEPSHD) | HZ N ZHEATIA (AIPSZ) KALE
FRERAMEXT PR (FOSHA) . BJE, fE1~3d, NC4l%
3.7 glkg m BT EHE B CHEA K, RG4. AEPS4.
AIPS# }2FOS#13%3.7 g/kg m, W7 #E B LIH., & 414
HEWEB IR (LIS TFFTESE IR 5 BRI
4~6d, NCHAMRGH R H 47 £11%0.03 g/kg m, K17 &
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1373 /N2 16S rDNAJI T AIPS E 2 MR R4 TR R 2 4Lk, Ko7

FTRAIEN RIFRE/DNREEREA, ARG E
TFHikp A E L R BURRE R A R A 717168
rDNA . K 1llumina NovaSeq60003ll 7+ & . f#
E[ 514 (5'-CCTACGGGNGGCWGCAG-3") FilJ [i] 5
Y1 (5'-GGACTACHVGGGTATCTAAT-3") @it 384 i
XM (polymerase chain reaction, PCR) J#416S rDNA
BN IV3~VAX 5. YIEDNA F B Flash #4347 15
B, Af FH QIIMAR A R Hf e i kAT o 2, SRS X BT
HFEARRIA % TagsLAOT % — 1 (1dentity) #EAT#EAE
432K BT (operational taxonomic units, OTU) A1)
Bl K.
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FiSevagih &8 i (AL FRf5, ARG INIAE 2 £ i 20 i
B0, FHER1TTAN, AEPSAHIAIPS & o 5 o 2 5 30y
HH82%FN88%, HH R EIN/NT1.5%, 2ifECE
DLH T/ B sz 86, 4k, AEPSHIAIPS (1) 32 22 4 1 5
VEX RIS EANE R H S, A EZERER. H
R R MR ST, AEPS A84.73%, 1fijAIPS
R5531%; {EF-FLFEAHXN &7, AEPSAHT.84%,
AIPSHI F1528.52%; 15 H #EAEX & &7, AEPSH
527%, AIPS{EiL14.34% ., Bh4h, AEPSHUE S A % b
R AN FUBERE R, AHXT & &2 I N0.76%F11.4%, Tfi
AIPS )5 471.83 %% a8 e 1 FL M

F#1  AEPSJZ ATPS{¥ 41l e 45 4

Table1  Monosaccharide composition of AEPS and AIPS
EiELay AEPS AIPS
rp R 2 H % 82.74+0.63 88.74+0.53
R EU % 1.32+0.11 1.21£0.14
e FUREA X % 7.84 28.52
R B RE X B %o 84.73 55.31
H AT = % 5.27 14.34
T B AR R B e %o 0.76
e FUBERE B AT 5 /% 1.40
ST AR X & = % 1.83

22 WZZHENS TR

B2 2R S TRES S RMELFIR, AEPS
FEE3I MAR S FRENZEAR, Hhn TR
Jy1 013 kDalf) £ ¥E 5 HoNT77.96%, 43T B N233 kDa
(1) 2 #5 LN 18.04%, 4y T i 428 743 kDalfl £ ¥
5 EEN3.99% ., AEPSHISE-1 4 1 i 8 N4.16 X 10° Da;

i N 12 452 kDalf) £ ¥ (5t N49.54%, - FiEN
1 623 kDalf1 £ #¥ 5 [k 950.46% . AIPSIHIF¥4> FE N
3.52X10°Da., A ., AEPSFIAIPSTE L B4l FInGE &

R R
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Fig.1  Molecular mass distribution of AEPS (A) and AIPS (B)
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Fig.3  In vitro digestive resistance of polysaccharides from

Antrodia camphorata
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Fig.4  Conditions of mice at 2—4 days after LIH withdrawal
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XEEEE . 8REXW, MITKFPRE, FEERE
(Firmicutes) . #FFET (Bacteroidota) FIAZH 7]

(Proteobacteria) JyEZ LA ERE, P& HIHLEIZ0 0

SERE95% (KITA) o BN, FERTERITM S L,
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.y JEBERR | IAE S AL PR ZH /N R TE A X = R U,
EHENCHIMHLL, AEPSYLH R EE T ] KA 3 K 48
o (E8A) .

MEIKT-KE, HEERFE AL (Staphylococcaceae)
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