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Interaction between polysaccharide and intestinal flora and its
structure-effect relationship: a review
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Abstract: Intestinal flora is a complex ecosystem which affects many aspects of human physiology, such as
diet, disease development, drug metabolism, and immune system regulation. Ubiquitous in animals, plants, and
microorganisms, polysaccharides have a variety of physiological activities. Intestinal flora interacts with
polysaccharides and digests indigestible polysaccharides. Polysaccharides, which are an important energy
source of intestinal flora, promote the proliferation of probiotics. Disorder of intestinal flora leads to the
occurrence of diseases, and polysaccharides can alleviate the diseases by regulating intestinal flora. With the
launch of Human Microbiome Project and the in-depth research on intestinal flora in China and abroad,
relationship between polysaccharides and intestinal flora has been gradually elucidated. However, the
relationship between intestinal flora and polysaccharide structure needs to be further explored. Therefore, this
article summarized the interaction between polysaccharides and intestinal flora and the alleviation of diseases
through regulating intestinal flora structure, and discussed the structure-activity relationship between
polysaccharides and intestinal flora from the following aspects: molecular weight of polysaccharides,
glycosidic bond, and monosaccharide composition. Moreover, we summed up the future research directions,
hoping to provide a reference for further research on disease treatment.

Keywords:
cancer; diarrhoea; liver disease; structure-activity relationship

intestinal flora; polysaccharide; inflammatory bowel disease; metabolic disease; colorectal

1 I B (intestinal flora) & 178 i Ak 25 %
OFGY, 25K EWEY R, &8
e RE N LT E R, WREEREM
NG a3 G RS I (o S S N AN E TSy e
J RS B XEEMERY, — BN
RO, AT B s B AR R
WEELY, EASTHIEREERAY, 5lk2
PG, AAAEPER G . AN . 45 B
JHF R 97 R g S 54 PR, AR AR 3
TR N IR AR 200 . Z B (polysaccharide)
FEH 10 AN LA BB AR T S B R AR

mAaTEZRY, KRBT . M. wk
MCEY), A o i U R IEAY) iz —
PRLEA R4 i A s v AR s mE ﬁﬂ%ﬁ
12 F S [ 24 R Bl SR A Bl T A
Bk = B K AL & W15 P B (carbohydrate-activated
enzymes, CAZymes), Kt KZEHEZHEAREH,
N EHEAHF N, B AR iE A YA
HAG CAZymes FIARHKRBE I Z 055 b R B
Wi, 77 G W) 5 B T 2 (short chain fatty
acid, SCEA)MILAMCHYY; HLoh, ARZERK
Z W AT DL 2ok 15 0 o5 0 18 A P A b
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i T A A ) DA 2 #E X6 1 T A 2 AR R
25 i R AR ST AR R
1T RS B A E PR T ks, IR H
KEZHEREFE, UHZ R TR p
W) 2 W T SR AR R, B BRI IF & TS
P, ASCUAZWER A B A 5, FR %Ly
TR W R R VR . W il p
XTI B FGTT, AR T . B R
BRI ZH B =TT I A 22 T T T R P A RO
F, VA IR0 R IR AR RIT & H2 it
RS

1 FE s AR

NN & R E AR, B Z A
HAEMHMR — 1B 2eny Mg, HAbE RBRE 1
—EJEEN R SIS . giit, NEE W
BRI BB EE S 4 AT JERE
I'J(Firmicutes, 64%). U+ [](Bacteroid,
23%) . ZIE T[] (Proteobacteria, 3%)FiTLk
I"J(Actinomycetes, 3%)7 . NPT FIEBER] ]
el ELENT, HEBEMIURLE RN 90%LL
o TR B AN TR AR A 5 AR O R SR EL
SrRER: A, AEEMBER . TEMRE
i b, A A O AL TR X AR
— HIE RV, M N B B AE ,
AN [6) A 2 8 S0 T 3 2ok B 4 B 4 i AR T
LR BB R ERRY, HERHE
(Fusobacterium nucleatum){’ﬁﬂﬂ—ﬁi@ﬁiﬁﬁ:
F AW, AT LA 0 Gy A T sER |
R Z e PEUORIEOE A (S U ki
0 A K o Chung 45 U2V MG 55 400 FF A
(Bacteroides fragilis)EFE ) Apc™™ /N %
AT D fih % S0 1 22 SRAAE SO, DA A ) fih
TG it 45 1 < A0 MR M IR A o SR
1T, M8 25 A TR DU A 3 Aok 8 i i R e e L Dk

o 7B AN i B €SS R O 2 I o
B AR T 5 g SEAE FH AL K AEFE LA S 1 18 i
B Yue ZEMRFST R A A K 1 ARAE 0 FLAT R
(Lactobacillus plantarum) YYC-3 B¥FW ] LT
W E 40 i 4> 2 (interleukin , IL)-6 . IL-17 Al
IL-22 )ik, il & [+ (nuclear factor,
NF)-xB 1 Wnt (wingless/integrated)f5 53 [,
b7 1 BE AR B APCM™ /N B 435 g i g N 8
JEAS05 1 & 42 . Madempudi 25U T ¥RSE 2
T & (Bacillus coagulans) X N 45 1 956 41 B 1
WRANUIREAE T, 45 R 3R WIBE S 2 AT 1 3d 2o
T A Bax, FEEHTMT-HEA Bel2 Mk
IR T,

2 SESRMEEHRALER

Z2REAEAA N 0 A 0 15 P 52 S Ak OB 1 i
FEPE RSN, VT 22 2B I AL R R T i s
TEAN R A FEAE T - 208 00T AL AT DL o AR M
WA ERE L H AN, EHARET S
AERT 73BT i | 34 SN R 25 B 45 B AL PR T i
AL, TN IR . RS A, TR
WANHL R, BRI R R R
fit 45 UY(Fuzhuan brick tea) 25 B il 21 7T i U7
(Gracilaria rubra)Z W51 i . BRI 5O
R TE RSN b R G R AR A, B BT
REEBLIHIL R G SR M ZE AT 5 (Plantago
asiatica L) Z ¥ . % K 2 W Holothuria
leucospilota) Z i R 2 PN Ganoderma lucidum)
ZWER oy TR B mHA R B A A T B AR
b, ADAKG I 2 I £ R o DA IR LS 238 SR M
RIL, ZHME LR AR I AR R, xELAH AR
1) 22 Wi bE A 1 18 W56 3h itk A K IR E A . 2
WS E R AR, ME RS S 2
1, 220 RT AR h i 1 R Y S B R TR T
T PR I 2
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21 MEE#SSZERH

NS T DR 2 T 1 0 % 008 AT o AN [ A
TR RS TERE(CAZymes), XK BRI . S8
1T J 3 A 0 ) B PR A DR 2 0 N S R R
) 150 %, HAT DL ST Fh B AMY) CAZymes,
W Ko TR KA W) o R /N o AR A P
HAE CAZymes A [FIFE TR0 o T2k
fifg AN — AR A AR H 2T T Al 43 31 R B K
fi# i (glycoside hydrolases, GHs). 2424 fi i
(polysaccharide lyases, PLs). #k7KAfk& MR
(carbohydrate esterases , CEs) . Wi & ¥ £ [iff
(glycosyl transferases, GTs)Fl4 B 44k id Jit it
(auxiliary activities, AAs); FEMEALAEE BIER K1k
G W) 45 A BB (carbohydrate-binding modules ,
CBMs)., HArA 2 Fiiga] LIVTW iR K A5 Z 18]
SRR A B P AN AE TR K A5 ) 2 18] B0 6
GHs — o 14l AK 7> FOK iR E M, FHS
SR KA S Y E 50 FE# ; PLs & —41i i
TH BRI o e 5 W TR IR 1) 22 W B i , 5 FHOR
VI 52 24 oK AL A ) . 22 WA P T 1
AT P A w1, Fille & R .
RN T BRI R AR TR , — 5 T 5% 1 fizp 18 3R
5, Bk IAIE pH (8 ; 53—y e ik
TUHHI(CO,. CHy A1 Ho) Bl fis WA, s
T 1A R SR B A R S e 4 L
FOTS, s BRI Y. TR g i
X Z E R RS Re 01 S5 H T ) CAZymes 0
AR, — MOk, W2, /e Ty B
S Z o B AN UAE TR ] R R P Y G A
137.1 4~ CAZymes [N, BENSFEMRZ Rl Z 4 ;
T JER R T 1) A ) T S P 2 2t 39.6 1> CAZymes
SR, HRERE R R S 2 2R
AR S S AT 2 25 B 20 TR %) 4 e 3R 1T B oA
kA WL, XEEANR PR GHs Ml PLs —5&
AW MERENESF . R R

FFAT TR K 81%) GHs Ml PLs HA 55 )F
B, TIJERELA 1 A 19%0) GHs F1 PLs HAT
FEANR R, SRR LA R A Bk K
&M aE
22 ZENBERERAIETIER
ZWXMELAE AR, AR AT i 18 T R Y
WU, A3 S AR B UE Y ZREN:, T
TH TR AF 2 R A0 5 s RN AR5 A TS A2 o A A
LR, M I B R R ORI E R 2 07
Y . TEREALAL b, 2T et A 25 i aH |
A E R IGEE , IR i iE e, 2B
P R RS s TEE R RE b, 2Rl iR
CAZymes FEH [ FiE, 5 CAZymes G M,
HEH SCFA LR 1, FEAR A AE IR A e 35 RS
SR mEAMERY, R, ke E s
T ) 2 b8 Fn2F- 4t AR L2 7 i 18 A= ) 22 Ak
iY== =y @ =] el DI I s |
JLEAML, AEPLZE BT 1T E B Ay
HA% (G & (Prevotella)=E & 5 15 Loy 7E I IR
& B W B (Shigella) M 3% & K OH OB
(Escherichia) i) e B I FERM L, Han
A 9 5 86 F B, O R Bk 2% [dbelmoschus
esculentus (L.) Moench]Z#i 1] g 25 $& & 1E # /)N
S i W I AT & (Bifidobacterium) Fl 3, R
(Lactobacillus) i) FFE , BRI EE . Bk
J& (Enterococcus) FI% 4y [IG e J& W) 5, 1 H.45
N CIR . INBRFN T BRMR B2 i 2 5 T 0T HRAH it
Ab, Bt /INREEE L SCFAs /KR8 E:, /MR
P W RE AT RSG5 i e ) 1] 4
Wi, Zhao ECEIWEF ICR /NEUBAH 2
(Auricularia auricular polysaccharide, AAP), =il
HIF RN, AAP MESRR/NRISMEMAEYHE 2 A
PEFE, AN, JERERET AU %
BERRR, LHNERN(Porphyromonadaceae) F1 4L
FFEARH AR S R 0
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AFEW 2SR E RN AER, X
52 B g R B B IR Ok A He)
ST B P 0 L BR A TR A o 2 A T v Y
Fom U, BT B RE A AL SR R AEDY KRR
B A G 5 IR [ T (Prevotella  bryantii) A AL
R R R RN ) 2 BB AE I 3 TR AR T 2R
AFRZERL) SCFA  J HAMAR I 7 (= S A 45
CHy. CO, %), j=A:iy SCFA 5l ifi b et vl
WP R . . NIRRT R 2 M 1
EEN SCFA, R FTN IR 2 il AP 114
WA, R RE R TS A TR B
AUFFERIL, B-HIRBE . AR AR RS 2
BERT S T W i RN A A
B FLH 88 R 2 B A E T
AN R B O o- RO . R R AN B
AR B AR B 2 T LA I 1 i 2 1R
Erm I CT 22 v 45 R 5 e LR T i T S
AP RE R DRGSR T 38 A 4 AT A 4 2
W 8 5 0 5 s A AN [RS8 B0 2 Ml A e — 22
W5
3 FBERATHEEREKERR

UTAER, T T RS A g Z 6] T 22
TG R B I, S EGEORB Z 5 B
HOCH B 2 B et o b IRoE, SOREPE
W « AR PEZR B . 45 B IR . TS R
555 1 A L 5 o 18 TR 2R R R O . 20
AL 3E LR i 1 RS AR A A T R AR T
YER, MIBOR TGS, S5, HARVEIAL
il W2 1.

3.1 RIE%RETH

R HE MM 94 (inflammatory  bowel disease,
IBD)J&— i@ 1 1 52 & 1 W il S RE P , A5 1t
37 PE 45 1 R (ulcerative colitis, UC) 78 % B
(crohn disease, CD), HAJRRAILIRFIEEL

BT, R A A ) Y AR
IBD 4 1 A TR AL 16 AN T AL, (H G e e 5 )
PPk, JUARIEE KB, 1E IBD B
BRI E R AECRIE), mHATRER K
W18 Mk g i R SR S T R R YL B SRR
B, IBD B &IKN A HiAR 7 (Faecalibacterium
prausnitzii) . FUEFF AT TR E WD, 28
TEAF ] L) 2538 m B IBD SR B R =R T
TR P JEEBE TR ) R EG T LA, S 380 SCFA 7K
PREAR, AN T SN 17/ T O AR
(Th17/Treg) V- H Z5 L , 1X 7T B A fih W 1 A A 1Y)
R R MR, W iE ST 25 T
Xf IBD AT W A BURAE ] o AR i i
B REAR IL-12 A1 T3 2 (interferon, IFN)-y =4
KA B IL-10 B9 K-F- | BEIRT NF-xB #975
T Z AR PR, HP LA C 25
% IL-1pB FHARI PR AL H F(tumor necrosis factor,
TNF)-a B, Fi# IL-10 KX UC KEA B
WEMER . e, WIEA & R A FLRRAT
PR SO BT 55 AT T I8 S E 11 2H SRR GR A A PR 4
MIPE 7, ST BT e A Dhee . Btk @
T TE AT 4 T 104 1 B 0 o) B0 T RT A 80
# IBD,

ORI Z RWT 5T R, 220 ] a5 1l 1E
A B, A s R K, BERIRIE R pH
B, 3 18 v 2 A bk S 4R A X 4T IBD
MIARAE 5 WAL, T s 2 T 2 S o™ A 1
LR . NERFI T IRSE SCFA A Bh T imNfa
&, JF Al REiE i R AL P IR R 3R, AR
2R 5 R 7 i 2R P Cui AFPYR B,
T A (Scutellaria baicalensis Georgi)Z # SP2-1 1
WS UC /MR, B E/ RSN R
PIRRFN T BR/KY-, 384 8 77 20 PR 2 R
Fabrega 2541, IBD &% 00JERER T 548
FERT TR EUARRRAIG, T ELSERERR 1Ty L 5 B
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Table 1 Polysaccharide regulates intestinal flora to improve disease and its main mechanism

ZHERIE SLH LAY I A AL T AL

Polysaccharide source Experimental model Changes in intestinal flora Main mechanism of action

R S5l R /N HEREEEGT) . BB FLBRAT A PR R AN 7 IL-6., IL-1p A0
Scutellaria Colitis mouse AR ER, WHBATFETT. A8 TNF-o FKF; RIREREREAR

baicalensis Georgi”®

ECpiane otz PSS I 98 KB,
Chrysanthemum Ulcerative colitis in

morifolium Ramat®”  rats
T i JpR 1401 IR BRI /) B

Apocynum venetum™™ Type 2 diabetic mice

L/ AR e i IMLRE K B
Agaricus blazei Hyperlipidemia rats
Murrill.*"!

W )7 9= 9N

Chenopodium quinoa High fat diet rats
Wwilld.*!

T VAT 1R A A5 BR DA 19 7K 7

Increased the abundance of Firmicutes,
Bifidobacteria, Lactobacillus and
Roseburia, and inhibited the level of
Bacteroidetes, Proteobacteria and
Staphylococcus

ik, BEImIEREL $5MR. IR
T WK

Decreased the level of pro-inflammatory
cytokines such as IL-6, IL-1f and
TNF-a; up-regulated tight junction
protein (ZO-1, Occludin, Claudin-5)
expression, repaired the intestinal
barrier; improved acetate propionic acid
and butyric acid levels

JERER T TAAFBE T T LM BT BRIRR A S mbt R 4R 7 IL-4. IL-10, IL-11

RWJE . Ik A s 5, It
FRWE . FLFFE . BUBFFIE . B
IR TERL K

Increased the ratio of
Firmicutes/Bacteroidetes; decreased the
abundance of Escherichia, Enterococcus
and Prevotella, and increased the
abundance of Clostridium, Lactobacillus,
Bifidobacteria and Lachnospiraceae

RoAR e S A TR R W B T Bk
R FRE s FEARERER ] ST
H

Reduced the abundance of Klebsiella,

Enterococcus and Aerococcus; decreased
the ratio of Firmicutes/Bacteroidetes

K5 BAR IL-23  IL-6, IF-17 . TNF-a.,
IL-1pB i1 IFN-y 542 48 4 M K 77K
Increased levels of the anti-inflammatory
cytokine such as IL-4, IL-10, IL-11;
decreased 1L-23, IL-6, IF-17, TNF-a,
IL-1pB and IFN-y levels of
pro-inflammatory cytokines

[y RITR AN 1R 750 N i
TEEFACERILE K, 8GR
et

Decreased fasting blood glucose, serum

insulin, glycosylated serum protein level

and lipid level, significantly improved
oxidative damage

WAL JSEBE BT 11 ADURF R T T LR 915 S0 Ak 955 IR B, S P/ 25 L AN A4

BERRTARE . PR ARIFR R R
Decreased the ratio of
Firmicutes/Bacteroidetes; increased the
abundance of Peptostreptococcaceae,
Erysipelaceae and Clostridium
RAAVREERE DA 1) RDUAT TR T TR E o5 BRI
AR R A BRI i AR X o B
Decreased the ratio of
Firmicutes/Bacteroidetes; reduced the

relative abundance of Proteobacteria and
Desulfovibrio

Ja s A

Egulated lipid metabolism, improved
hepatic lobule disorder and hepatic cell
steatosis

P TN P Z B (AST . ALT)FH 7K
s BEARIFNERG B AR AR TG
LDL-C. MDA K

Improved the abnormal level of AST and
ALT in liver; decreased lipid
accumulation and decreased level of TG,
LDL-C and MDA in liver

(k)
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] 451 2 g /N R,
Ziziphus jujuba Colitis tumor mice
Mil].[+)

S B/ NR

Malus pumila Mill.™*¥ Colorectal cancer
mice

Hu A H 451 R g /N R,

Nostoc commune Colitis tumor mice

Vaucher!*”!

I

Panax ginseng C. A. /N,

[46]

Meyer Antibiotic
associated diarrhea
in mice

g

Ipomoea batatas (L.) /N,

[47] o

Lam Antibiotic
associated diarrhea
in mice

Fp A )

Lycium barbarum K Ig I IR B

L1481

Nonalcoholic fatty

(=80

ST B T TR RIS F R, D R R AN AL RN, AR AN T L A
FVRARXT 2 5 JREBER T | ST T80 BRI B AL 5 T R e

U AR

The relative abundance of Bacteroidetes
were increased and that of Firmicutes
were decreased; decreased the ratio of
Firmicutes/Bacteroidetes

WM IERE T IR R, RO

The abundance of Firmicutes were
decreased and the abundance of
Bacteroidetes were increased

D PRT BT T, S IRERERR ] T
M s . T RREMHENEE . B EF

AR 57 F T i

The abundance of Bacteroidetes were
decreased and the abundance of
Firmicutes, Butyrivibrio, Butyricimonas,
Lachnospiraceae and Blautia were
increased

LA RARRAENZE B SEREE T I AOARR 18, BT

1L TR BT VR AT B R B 5

TERKY |, BIFLRT HOR Agesk R

YA X 3

The relative abundance of Firmicutes were
increased and that of Proteobacteria and
Actinomycetes were decreased; at the genus

level, the relative abundance of Lactococcus,

and Streptococcus were increased

oA RARASCAERR TS SRR 00F, USRS TFASIE

B AT A A e P DA 2

Increased the abundance of Bacteroidetes

and decreased the abundance of

Firmicutes and Proteobacteria (including

Escherichia coli and Klebsiella)

o M AR 5 S AT 3 AR B AN TR PR PR e

JE, BRARASTE BT AJSBE R T ] B LL A1

The abundance of Bacteroidetes and

liver disease induced Butyricimonas were increased, and the
by high fat diet in rats proportion of Proteobacteria and

Firmicutes were decreased

Genes that affected cellular components,
including cytoplasm, cytoplasmic
membrane and membrane components;
regulated the immune system

W/ T A0 MR LA B T, i
B-catenin #Z 4L, 454 L Wnt
T RO

The number of T cells and macrophages
were decreased, the aggregation of
B-catenin nucleus was inhibited, and the

activation of Wnt pathway in colon
tissue was inhibited

IR 25500 R 25 2 %

Reduced the incidence of colon tumors

PR G E AR A RE AU
P s (R HEREIESE AL 1K 5L
Regulated carbohydrate ., amino acid and

energy metabolism process; promoted
the recovery of mucosal structure

FAI IL-1B, IL-6 F1 TNF-a /K, %
IL-10 7K, S g Ay B At
Decreased IL-1p, IL-6 and TNF-a levels,

increased IL-10 levels; balanced fatty
acid metabolism

SR M RS K A A e
o B e s T TR NS 220 |
RAE N 5~ L2 JRAE 8 FEAH AT R
Increased tight junction protein
expression and restored tight junction
between colon and ileum; down-
regulated of liver and intestinal
lipopolysaccharide, inflammatory factors
and inflammatory pathway related
indicators

(#550)
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ST

Crassostrea gigas™

Alcoholic liver
injury in mice

RS PEIF AT /NB SE4R D ER LA 1 A PR R 1) %
BRI TR R R B

Significantly increased the contents of

(E==3)
P10 B R A W R A I ] R A
S ;3 #%% AMPKo/SREBP ¢ i %7l
F+im SCFA K5 WK FpEbrbE, 1l

Lactobacillus reuteri and Roseburia, and e A
reduced the level of Escherichia s

R0 T8 PEBRIR A /N B

Enhanced tight junction protein
expression and inhibited inflammatory
response; activated AMPKao/ SREBPI1c
pathway and increased SCFA level;
restored intestinal barrier and reduced
lipid accumulation

WAL B T T ROAR S22, SRR RE TR FEAIRR DT  TFN-y Al TNF-o K-, 42

Ganoderma lucidum  Chronic pancreatitis ['JAHXS £ JmAKF b, $RmFLIRE &l A E LR SOD) MBSt Afk

(Curtis) P. Karst.”?  mice

FE

The relative abundance of Bacteroidetes
were decreased and that of Firmicutes
were increased; at the genus level, the

J& R R IR R At A T

The levels of lipase, IFN-y and TNF-a
were decreased, and superoxide
dismutase (SOD) and total antioxidant
activity were increased

relative abundance of beneficial bacteria
such as Lactobacillus, Roseburia and
Lachnospira were increased

Y A 5 A Bl
Plantain seed""! Membranous HWITEEAS

nephropathy in rats

The abundance of the harmful fungus
Firmicutes were decreased while the
abundance of the beneficial fungus

A R ERE N PEREAR, A A5 AT FEAR TNF-o A IL-1B 3805, IR E 52

5 38 o e

Decreased TNF-a, IL-1f protein
expression and restored the damaged
intestinal barrier

Bacteroidetes were increased

ERAE R A, SR, 28 SP2-1 VA7 5 /N U
P RRER ] . BB . FLERR S RIE R
(Roseburia)=FJE B EIEM, HHAFHEE . ZLIRFH
J& F1 4] %8 BR 1 )& (Staphylococcus) i 7K -2 2 1)
HIPY Tao HPHENT UC KRB PTAL 25 18
(Chrysanthemum morifolium Ramat)Z X} Ji7 1B
WEAEPRERSE I . XK BRES I N AP AT 16S
rRNA B, B s AE 20BN, R EU
B ERER ] ST TR e E B i BT 2
WA s UC KB IB A Z R R
V& E B, T TR SRR i 1A T R R AR B
e R R IR & . W3k e A I &) i R
FEA, %5 42 W8 (12 i s (Clostridium) . FUFFEE |
WU AT . B R R Lachnospiraceae)&5 17K
PRI RIREE T seah, KEBBE RS

DR B A DGR 2 A 22 B, 25 26 TR ARG = B S 4L
RN F IL-4, IL-10, IL-11 KFEIEA,
R A S R AR F 1L-23, TL-6, TNF-a,
IL-18 1 IFN-y Z21EAHE . XEaF5E R, piE
RIAE 55 HLAAR PR At L D51 ) - R 3R R 25 DI AH G
AR EAE R gz ThRg , Z 02 i Re g 52 i
0 18 G R S AR ™ W R AR AE DX 1 2R 3k i
A &R IBD, fHIHARBLEA 5 i — 2R
3.2 1ERTE

Wl R 9% (diabetes mellitus, DM) & —Fh A1
WA 2 TLE , ™ 5 M £ %) £l R R A 9 o
it. R A, WIERRREZESE DM k4
PEE R Z, FL A 2GE T T 11 SCFA G, IRyt
PR AR5t A1 2 B (lipopolysaccharides, LPS)Z3ih
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SFIRRENE DM kA KR, BERGTT
257 Rk IR ) [ B 257t SR 2 mIE T T — 2
HA R IBEE FA A 224 D HOR IR 32 L B2 Rl
YERZIN, ST B NAMIFFR B G . 20
R MR FH -5 P 2 B T DDA DG, I T8 v 1) A4 T ]
PLorff 22 BEFE 772 SCFA, SCFA A 25 i 5 i
i LR 2H 2R fi, DT oS 2 2 A A S R i
5 FRURIECY, A, SCFRA - T Rh I |
FE A JZ R EOHE RIS Y Treg A, iF— 5200
J i FURAR S 28 BR 555, Bi7 1 A B S 2 MW PR 1)
KR, SRy, 2 IR i i L
A [ XU BV FEMIL IR R i 5g 3, HEnT gl ad
Wi SCFA W Ry FE, [FIF/> LPS 74
AR, (EdE RS R R, BRI iE
BB oe s, ek Treg 4B AR, /b4
B RAE, 2 3 S b = AR K (glucagon-like
peptide, GLP)-10REk, AT A #42 [ AT i b 1)
HEE,

FE—TREgE R, TR PRI (type 2 diabetes
mellitus, T2DM)BIF5E B 5 HEHEA A
RHE A TR F B B T, WA ]
(1= B S 2 AR, JRERE T T 1 S5 JUFF B T A L 3]
FT T, IR ESIG RS Z M T2DM
/N BRI TR TR P R T AR T, e o TR A 0T
16S rRNA P91 50 47, &3 T2DM /N5
E R EOR 2 MRS ABET K He
B, HEEER 1A B R, AR
AT T TR AR 325 B 3% BT R K-
Fude, FLER & AR 32 B 2 B AIG , F5 o FaBk
& (Veillonella) . 3% %y IS & 1 v B3 411 Q14 &
(Klebsiella) I £ 8 2 FTF. Yuan ZEHOIfF
5T B AR (Apocynum venetum)Zo WX 55 g4k
[ % (streptozotocin, STZ)ifF T2DM /N ATRE
MR B LT B TE R s, 255380, %
Aji BRI Z2 W 1T S 2 AN 2 L | o 97 e B

BEAL 035 & 1K, DA R A 4 S JTE [ P (total
cholesterol , TC) . ik % & 5 & 1 JH [4 B (low
density lipoprotein cholesterol, LDL-C)F1ERR{L
REWTERTE N I AR 7K, I B 25 ekt 1 4 Akt
By BEAh, RN R E R R T S5 A i T
OTU ZRIrHr, TEIDK- b, JERER] S5
B TR, HASE TR 2 IR 5 7K.
I, 220 P AR 7 8 s R ) 45 4200, LA Ik
WiE R, SEEIRERIG EAES kR
3.3 SikE

1= I A8 (hyperlipemia) 2 i g 5 A4 15 2¢ 5 5|
R P I T e 1 — 2R AR . ZE S R
FKwtsEd, mEMAEDHNFEEE . 2R
SR MR YIARSE, K35 =Fh: E—Fhm
T TR P H BB TR 5 B e Rk, BRI IE N
LPS K F-Fhimy, HEAER W, 754w i
IRE Vs 55 A Sy UL AT BRI BT D B 1) AR
A8 AR BRI 2B 11 (AMP-activates protein
kinase, AMPK)fE &SI A2 ZBH, M3 2L
SCFA &5t I, 0 JHP I L] P 15 JsC - LA 1
TR BRI 42, 51 & B M ARAE" s &5 =Rk
[ B TR AT TR & i R, BB
AN 22, SRR R I MR, 5 S e it A
HEl KO B, 228 AT Dl i e 25 18 N 25
A TR YRGS MR E TR R A OGE I E R
RV B B A VR AT (B SRS R B ey
HAPLIIA R BB E F1R— . Padii, ZH5aT LA
LT A R RS RS AMPK Gl B £
e A R 1L (acetyl-CoA carboxylase, ACC)MA
T RIS PR EERR TR B, DT 400l JF I oA
JOFL 1 P2 P 5 B A AR Y TR 4 3k B 4 R o
RBTER s AN, ZP5Ee08 1R iE N3
St B Hu, i NF-xB . 222G
fiff (mitogen activated protein kinase, MAPK)Fl
PI3K/Akt S5155- 38 [ H KT M AH DG A AE Rl -4
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il DTS RAE S, A R B AL e A
BT R AR R

22 W TS i T8 TR P s AR T KT RIS
Joa D14 LA, G T DU RE TR ] SUBC AT TR
AT TR 1155 AR A 8 A 232, i i
T B g T TR 1) % 5 AP A AT A R 52 vy 3k 1) 1

BRI ThaE . Li SN R, W

. (Agaricus blazei Murrill. polysaccharides ,
ABPs ) Z W AT 115 5 A IUAE R B I 5, 2
F AR R TC . Hl =R (triglyceride, TG)
1 LDL-C /KF-, $ 5 e 2% B2 5 2 1 B[ 8% (high
density lipoprotein cholesterol, HDL-C)/K~-, 2k
2 /N ZE LA 20 MRS I 22 1 5 TR Ay
PrakH, 2 ABPs 2L, /INUIE TP RERE )
/0LRF T TR L R IR, T Ak B BR R R
(Peptostreptococcaceae) . J} T % B
(Erysipelotrichaceae)%HT{{%ﬂr(Clostridiaceae)/i@f
MIXFFE RN, Cao FE™HIs LM, #HFE
(Chenopodium quinoa Willd.)Z i i F5AK TG .
LDL-C . N [ (malondialdehyde , MDA)f¥ /K-,
R N Wi (high fat diet, HFD)K KL
J S IR ZE AL B A W RE s 16S rRNA
LD R 7, 23 22 AN SR RE T ) AU
FERE TR e, B AR I8 T 1) A5 a0 9 R
(Desulfovibrio) B AHXT F= 7 o
3.4 HEBE

2t H M9 (colorectal cancer, CRC)JE—Fhk
A TE N T A0 T 25 M 8 L e e kg,
TR FAET AT B AT . CRC g KL BF
FEAR IR | A% | RAESF R R 5 H R & DA
K, IEHFRRZHIFRRIGIE FRERATE CRC
() SR AT BB A 45 E A, HOPT R 2ok i i
Y P X A IE bR 40 DNA EEE it . Bk
A SAE SN | T8 SO A i 15
R PR R s A A A ) S CRC

BB ALIT 25T S SR AR o & A0 H
HIC A KRBT R IR 1 | 7 B2 e 55 104
I# (Enterotoxigenic Bacteroides fragilis, ETBF)I
KIGFFRA R CRC AR EZERET . Bk
FETR T A AE R B e i e A, il &
CRC 4l P i) JLA T A5 S5@ B (NF-xB); K
JF T R O PR AT S S R EE R, 8 DNA
WG k75 2 41D DNA 454437, F303% NF-xB e
SO s 55 400 B LA R R O AR REVE RE L AT
S T17 AEFT Treg ARSI, @5 V5 548
T 200 160 4 £ Ay B A A 400 ) 200 e 5 a0 4 e
AR,

H T, s EIAIT CRC AIROT Ffkyy FBL
FAA BB R B, X IE# 8 2R E RIPER K.
SRIMAETE LB, Z WA . mIVE R/ H B
1 W B A, AT o TR G A L fE i
i AR, BRI IE RAE , 7E— @R b nl i
CRC JEAR Ji ZEPIF5E T (Jujube polysaccharide,
JP)Z 4 X & FF b (azoxymethane, AOM)/4] R
WEGT R 4N (dextran sulfate sodium, DSS)ifsF: 145
Wi 5 g /N BRI S 5 28 TP YRYT SR 22 T /IR
AR E I IR, S T 45 1 e g ) 0 AR
JIN 5 T e P 43 A L 1 TR R 2 A e BT TR
[T AR RE DX 2 S G, T JER B R ] Y AR R S B
B, JREREG ]S T ] A E AR A
Li ZEMIF 5% 35 1 Z 4 (apple polysaccharide, AP)
S A A] L Ak 9 5 i 1 A P L R TR
CRC, ICR/MAFEEAT AP 15 R4 R A,
AP Zb3S W E WD T/NRE A T T 40 A
E VRIS, h TE AL Wt Gl ER Y
G AL, AP 2N TR RE TR ) BRSO
A W R ECE RN, /N UG E A
JEWR A 2% BEZH 7K - o Guo 25 PPk AR 5 22 4
(Nostoc commune Vaucher polysaccharides, NVPS)

X 70N B 4 g P e i A R R P R R i T Al
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AYRERsE, NEEE 45T NVPS 14 Ji 2%
WD T R RGN s M 16S rRNA JE A
JF 1 qPCR $EA I3 /N RIS A A 1) 40 7 2H A
S5RFW] NVPS B Z 1 T JRRER ]9 425 s
T AT IO 1R BE R ] S5 40T
BT LB Hesh, 78 NVPS T-15 74 SCFA
B4 JE KRG o, AT RN R
(Butyrivibrio). ] TR B WKL i (Butyricimonas) |
E ¥ W Bl (Lachnospiraceae) 1 4ii 55 1 K #H &
(Blautia), ZWEiHiB; CRC 47 BRI & M
YER, BT X Z W55 B T RE, i AR a2
ZWEEART I a5 R A I A F L ek
1B RAE G 98 B U ) o R A e
IR B A5 530 s B VR P A T4 i g 1 g
B KAz s WA, il AT A 22 M R AP SCFA
ALLLA S b g A R XS B . B R
(mucoprotein, MUC)JA 1%, fins& b 5z 4 ifl = 8]
()RR 4, TR SAE , S5c A il 17 1 i 9o
AT, E A 22 I TR CRC
H Y 3 2R b T 20 25 AR T p AR VR, T
Z W L B RS CRC R EAAREFIHL
R A R it — B IRAW I
3.5 HEI5

G5 £ IR TS | AR PR I TS
FEMENETE A5 o oot sh WA 5 f ™ EE 1 2 4 TR
W15, KBTI (Escherichia coli). 1) K
(Salmonella) 25| &2 2l W) 40 o P4 M T5 B9 & U 5L
W, RKIGFH R EThYImIEN, AT IEHE
WY RIS 2300 , Y IR AR s s
BegZ SN R, RIBAF R R R R 2 AR s,
51 k— R HN s S s a7 W RE A
RIGIBFRERS, DIMKE AL IR T R
B, NTRESRTE E s s R 400,

ZWE ] R S B R R RS B il b
201 L 70 i A DG K B2 2H 20k 1 B A o7 i T T

oty , WO R AT R B CR, FRIRETS &
R AT 2 2 HTRBUS BUK BRI S 20
(water-soluble Panax quinquefolius polysaccharide,
WQP), it B v bREE R BRI ik = A
KMEIERAEL, FIH WQP T 15 K FUIE 75 i AR5
B2 T A5 GUK I R SR i T R AT AR
TENTKE b, AT REARERE TR 1T FIASTE T ] A AE X
FEE, AT TR R FEE A L,
A FRARADURT T 8RR o A AR X T8, L Al
W T NS Z B (Panax ginseng polysaccharide,
WGPt #h FR AR AT 25 2 5 I V5 /N BV T T A=
ZRAERR I, SIS/ NAALL, WGP SR
BEDE T TRARXS B2, BT AT
BT T TRARXT B2 5 FEJBACE b, 38 1 20T
J& . FLEK W )8 (Lactococcus) Fl % BR T &
(Streptococcus) AR F- 15, AR T HIAF 1H 8 1Y
FH; MAh, WGP ILREMEBOKAL G . HIEIR
e AR R B IE 5 7K, AR 25 B
FITRAE , BN TEAEIR . Bie 17\ 28 2 v LR
T AETER Z ¥ (purple sweet potato polysaccharide,
PSPP), {KPN5:HGFM PSPP nf ol 3 Eh Wbk il 5%
FOM /N L A AS A, SN SCFA & &,
HAE—ERE FERMIETEIER; p ZHE 3R
B, PSPP XN THUFF I TR FIE, BRfk T )5ERE
TR AE T B8 1T (B 485 R A T4 0 v B A TR )
HIFERE, D BB SR ) R
3.6 RFBEFRTS

¥ 3 A A P R U A e R VT 22 i 1 R
AR B B A ) — S B S A T
JH I A0 g T e 1D DK 3 T B S ) R R
T2 0 W A0 B R S SE A o o 7R R S B AR A
T, W I8 B b R AT B0 T 2 67 F e e &R
Ge) SIS, 5L IE S SE RN, 25 Fh R
YA AT T P TR s R i e M A b
PERRAS R4, ¥ S5 H A s A e
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AE V8 K 14 A5 Wi B (nonalcoholic fatty liver
disease, NAFLD)E—F& WLIWIGIRLE AR, 2
T B3 AT A Ay A 2 DA 8 JEF A0 5 LA S 8 ER R
5 R RE T S HERR I e . R R,
i T8 T R T T WUIR B L O W
ML N TEE SRS E NAFLD &R,
Il AL 1B XS SRR MR 1D B S T I 2597
15 H Fr s A 16 5 2T 02 A BT s
o AR, WS KB ZHE] La a5 LA
AL, ATORS I NAFLD, 24k
AT I, 18 5 1 1 T R I A RS AT SOk SE i
A, TENIEN S E B0E R 2 Y e
I/ 0 N 22 W8 (R 22 B P 1 4 LB 1) = 20 LR 40)
i, IS i FXR-FGF15 i@ g™, s
LIRS DDA S E R LA AL S a0 S S
e TE B R 1 3RIA , R = I R 5 R o2
RN, BRI AE R b B I N T K, B
JHA A% SRR TR, /b JIE ] e 1 2 ik, BRI
NAFLD &%, SR, s wa i
Yrb i s R 1D R e i R 18 pH (B, 2G5
TERENE W IE bR R E T R I RE, A
117 B 1k 7 38 40 7 3 AR KRR R L, s
NAFLD Jf &™), Gao H™ISt L, ML
Wi (Lycium barbarum polysaccharide, LBP)i i it
B FEREZRAL . 1A SCFA IS E S E K
V- B IE bR B R BEL L 3 R A T 2
T HFD /NI RIS s Wi W E IR B £
BEPE TR, LBP 4/ RS B 4 i 14 i
FEUATE 2 AR, J I 3 o 40U T8 ) A e
NEWTIR , KA T A2 ) AR BE T TR Lo, [
IFSG N TR TR BB A A B IR 168
rRNA J [R5 3 1 0 5 42 AR W92 K 5 [Glycine
max (Linn.) Merr.]JZ 28X CCly 3N
A IE ERERISE IR, BFFEAEREM], CCl AR
P89/ B R P JRERE G T ) 5 St AR, DU T T

S E B WA, KRG 2T RR AT
REARADATRR [ ] & i, e R RE B )5 i, () A 3y
TOSUBE AT BT« FLER AT B A BT 5 &= 0 (A kkermansia)
F o, B TR Nef2 {558 R 5 4 I P A
IR JFRAS , P At M A AL Re . R
JF AR £ DR AP P o

RS PE ) (alcoholic liver disease, ALD)J&
TR S R S 3 B S, e
H AR 52 3R B, TR 2 SR i a8 T
AT 1 L AR TR BT VRIS 1 138, 2k
BB, B AR S, N
BER (U0 LPS. 4 DNAEL I, 51 & RIE R
B AR N 25 AR O AT I T R A A Y
[ T RS I SRR TR LR A, 22 ALD 1Y
AL, UCE M BRI S ARIE S, PR
JERE 57 o M A5 S F S T KR 2 W ST
K PR #0005 /s B 18 R R R Y 5 e,
PCR-DGGE 45 R /i, 2t ALD /il 18
T ZHEPERR B, U B (Eubacterium) 1%,
R T Jee 200 T B S D, R 2 R AH 1) AR 2
IS BE R Em i, AU TR & RO 7L R T s A R 1
%, Jiang SYNER], K4 W5 £ 85 (Crassostrea
gigas polysaccharides, RPS)A] F&{IX ALD /N B AE
Hig B AME R A0 R R, B R E S T
FLFF I (Lactobacillus  reuteri) 1 B J& B9 &5 & 5
WA, JCHOR NIRRT TR B & B
1E HETHIBFFE R, BN T R i = B
JEEAE 4 40 HE K F-(TNF-o F IL-B)AY/KF-, 28
RPS AbBE5 , KB RKF- Y552 24
3.7 Hittxim

Li %P5 T R 2 28 S3 (Ganoderma
lucidum polysaccharide S3, GLP S3)%J /) il 18 4 fig
WRAIGIT M TE AR /RN, GLP S3 i@t
R AR AR W . IFN-y R TNF-o0 7K 2 35 0 T /)N
FRUBRAR AR 5 vl 0 70 kB, GLP S3
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BEAR T HOUFF IR T A AR 2 B, 38 T R RE TR Y
FHXTFEBE; TEJRKE b, $em TILRIEE | [RA
J& 1 B MR )& (Lachnospiraceae) 55 A 15 1# B A
SRR, X 2 2P SE 4R T 2 B (Plantain seed
polysaccharide, PSP)XJ RS 5o K B 4% ) O
PE B i T B RE RS20, 16S rRNA B[R ]
AR R, 45T PSP n KR A EHE
BEG ] RERRAR . A WA T R BT, ml
ARG R BB B . BRI AIE 7 1y 3R35
A B W R R . AR Y S IBAT 2
(Lycium barbarum polysaccharide, LBP)XJ 1 1t
W Wiy B T R RS2 ), I At SR
LBP & 5000 T W o 11K 7 SR RE TR ] R4l
FREETT, TERRERACE ER T ILREE .
PR T & FUAT TR o

4 ZRERTHERFHHEA R

R AL 25 4 2 SL A P TR R S A, AN ]
fb2E A I Z A e R R 22 57 .
FEMEEMNE I, BREHM, 2 5HIERE
BERIFIROC RIS IEATE 3 L A SGE L S5 L
AEE NAMEIGITSY, BN T B
FIER L B T8
4.1 HFE

FEGT 43— IO F J2 52 W) 22 W 26 0 0 1 ) — A
HER K, PRV, 0T 2
FEA T T R 9 A BB A5 S ARG 1 o AHX 20 5
K, 20RO, B R )tk
Bl Z 3G, BRI AN IR ORI R, DA T 5 00 37
() R 45 5 (AR o F KA, WU 22 R0 TR T8 il
HATEERZER, NI ARG T

AN TR) I 5 1 Z2 0 7= A A 0 006 P 1) s AR AR o
SR FEWAR . FREESBIE, ma
T (120.74x 10 Da) HIA AT 22 00 1] 4038 28 0
il /N R HE 2R, P2 DUBCFF I . ZLAFE . U

FFRTAIARX R . Deng 5™ HE ., o BT
A JEE 4 H 88 2 M (konjac glucomannan, KGM)
TRIE T BACPET | RERAE R L A, 4 2RER
W, 5 TRK KGM (KGM-M,: 757.1 kDa;
KGM-M,: 252.7 kDa)*/NGUIGE | FFAKEs 18 1
B TS RHEPT . TC A LDL-C /K | 1585 AR
25 g 58 2 M 094 AL T = 4 F B (KGM-H :
1 129.5 kDa)Fi /3 F & (KGM-L: 87.3 kDa)i
KGM; It4h, KGM-M, fil KGM-M, i T #siE
WA, RSB T T/ ERE B T T H(E, B
1K T B WA X 0 (Romboutsia) F e S AA R, -
T 6 BB AH AU Y . KGM-H |
KGM-M,. KGM-M, Fl KGM-L £ i3l T 14K
AYAEINT 6.14% . 24.2%. 18.38%F 12.28%.
SR A LS 220, 3 f /N A ) F 3 1
MR, AFHECIR KRB 7 AURTES T B
BT A JZ(Traxacum mongolicum Hand.-Mazz.)
Z W Y Re WO MR AT 2 R 3 B0/ B R
I, I SN SO TR R LR AT B AR L U
DA B BR A B, A B AR AR X 43
H(>100 000. 6 000—10 000)IVE MW B, #
3 BV IG % B 4> T (19.420 kD)L €%
WA R TR /N R VR I B 1 TR, DR e
fath -
4.2 BIEEMN

Ko & B, 2 W0 25 25 06 1 5 H A
A VA E | 2205 0 SR A A [R) AT R 5 SSCH X
J T TR R i AR [R] o 26 2 B2 T oA A
7 g TE TR TG 1 22 W O RO 2 A

MR 2 ATLLE, KA HA R B e
HENG VR 2R ELAA T B . A2 . RN
LEFEFI TR RS, DB AR R .
EIPREIR . A Be M AACHE . A bE o
25 AE RTE PR A . FLBKLT ED R T 4 FROR
[R5 1k $E B A7 2% Z2 4 (Sargassum  fusiforme

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2338

(DGX7ES ik

Microbiol. China

x2

BHETHERFEERES ZEREEN

Table 2 Monosaccharide composition of partial polysaccharides that regulate the activity of the gut microbiota

Z R IR SR Jo 1 VA R AR AL FABHZE AR L 5]
Polysaccharide =~ Experimental Changes in intestinal flora Composition and proportion of monosaccharides
sources models
ER DSS J/N S BEIEREE ] SUBCHRT] . FLER HEeAl . 2o, BUSHE . AR . wATHE
Scutellaria ALY FFER TR EC I 3 A T2 5, IR AHE (BT AT (JEE ZR E ol 5.06:21.24:1.00:20.25:
baicalensis DSS induced mouse B[] ASJE AT A AT ER A 19 7KF 3.49:50.90:228.77:2.40)
Georgi[45] colitis model Increased the abundance of Mannose, ribose, rhamnose, glucuronic acid,
Firmicutes, Bifidobacteria, glucose, xylose, arabinose (the mole ratio was
Lactobacilli and Roseburia, and 5.06:21.24:1.00:20.25:3.49:50.90:228.77:2.40)
inhibited the level of Bacteroidetes,
Proteobacteria and Staphylococcus
LHEP DSS i /N7 IR E T XS =5 R, R AR PR . AR T EERE . AR
Ipomoea P2t g e AR [IKSEBH S TR ) SR (BEJR HE 2.8:1.9:1.0:7.6:53.3)
batatas (L.) DSS induced mouse | | H{E & T & Rhamnose, arabinose, xylose, mannose, glucose
Lam!*? model of ulcerative The relative abundance of (the mole ratio was 2.8:1.9:1.1:7.6:53.3)
colitis Proteobacterias were decreased and
Firmicutes were increased; The
ratio of Firmicutes to Bacteroidetes
increased significantly
KABATIRY BiAERSUNRIGIE BN SRR, IR FLIRATF AR HRERAE . . BURRE . AR . AT
Dictyophora RS SR B WAL, WO BIKE . WA EILNE . R FTRO8 . A B OER N

indusiata (Vent.

Pers.) Fisch.l”

SR
Flammulina
velutipest®

Niae
Fuzhuan

brick teal®”

3 )
Cordyceps
militaris (L. ex
Fr.) Link.P®

Hyg)
Lycium

barbarum L™

Antibiotic induced
intestinal microflora

disorder in mice

IEH /N

Normal mice

HFD /M &,
HFD mice

Bt 12 4% (PH>") B/
FUIT . Bty

Liver and kidney

injury model induced
by lead acetate (Pb*")

in mice
HFD /MRS
NAFLD ##1

HFD mice induce

NAFLD

A TEHFF A A

Increased beneficial bacteria, including
Lactobacilli and Ruminococcaceae, and
reduced harmful bacteria such as
Enterococcus, Bacteroides and
Proteobacteria

JERED KB WA, BT R
IKTRRAR  JERER T T SRR T 1)
H Al T

Firmicutes were increased
significantly while Bacteroidetes
were decreased; The ratio of
Firmicutes to Bacteroidetes was
increased

JELRE TR | JAFGS = B FRAIC, SUFF AT
AR = B3 I JERERR T ST IR
ITHY ELAE AR

The relative abundance of Firmicutes
were decreased while that of
Bacteroidetes were increased; The
ratio of Firmicutes to Bacteroidetes
was decreased

JELRE VA T TR =E BE RIS, MR 290
FF B FRFURT TR AR T = B 1S

The relative abundance of Firmicutes
were decreased, while the relative
abundance of Clostridium and
Bacteroidetes were increased

A AV JEEBE B1 1 R 21 11 A L 431
HNT R R RR BR M VR ) S

The proportion of Firmicutes and
Bacteroidetes were decreased and
the abundance of Butyricimonas
was increased

23.55:0.46:0.043:1.014:59.84:12.95:0.36:0.17:0.58)
Mannose, ribose, rhamnose, glucuronic acid,
glucose, galactose, xylose, arabinose, fucose

(the mole ratio was 23.550:0.460:0.043:1.014:
59.840: 12.950:0.360:0.170:0.580)

HEEWE . MAnE . AWE. BThiwh. Auen
(BE/R M 6.6:27.8:18:1.5:5.2)

Mannose, glucose, xylose, arabinose, fucose
(the mole ratio was 6.6:27.8:18:1.5:5.2)

Hraewh, B BUPRE . WA . LI
BERR . WAIWE . CEILEE . BTRLARE (BEREEH
3.66: 1.69:12.11:1.41:28.17:21.97:19.15:11.83)
Mannose, ribose, rhamnose, glucuronic acid,
galacturonic acid, glucose, galactose, arabinose
(the mole ratio was 3.66:1.69:12.11:1.41:
28.17:21.97:19.15:11.83)

B RN AR CRILBRERR . WA
WHEETR (FEJRHCH 0.130:47.687:40.784:1.795:0.48)
Rhamnose, galactose, glucose, galacturonic acid,
glucuronic acid (the mole ratio was 0.130:47.687:
40.784:1.795:0.480)

HaEpE . B2, AN, CEIUM . PR
(EEJREL A 1.00:0.93:12.55:0.31:0.53)

Mannose, rhamnose, glucose, galactose, arabinose
(the mole ratio was 1.00:0.93:12.55:0.31:0.53)

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



FIRIR S 205 e AT LA A SR RO R T 2339

polysaccharide, SFP)AYHAL BT K 45 A 1 1
ZERFRY], ORI (H-SFP) | 75 Hf Bk 4
2:(U-SFP) | ik v e 37 8 Bl /K 2 2 (P-SFP) Fl £F 4
R ) /K 32125 (B-SFP) 13 B (1 4 A 20 2 iy
. RS R T ERRE IR AL,
TR U R Ry, R A K B
G 22 114 B 2L v e e AR 1 A
3AZHEN S, KET 19.57%, X FLAFIE 1Y
FEEVEL AR, AT REAY 5t R 2 i 1A TR A
o A W A, A A SCFA,
JEFIE T BRI N R TE RE 12t 17 N X0 i 7 Wi A 38
R miA EEE Y, phah, M R
A, MR35 R TE 0 A R d . T ki )
R I NR 2 B RN e 22 Z2 W1 S i 5 25 R A i 1
i 2, FF B (Lactobacillus  casei) . W& TR FLFF &
Y ELow
(Lactobacillus  plantarum) F1 Z€ B BK
(Enterococcus faecalis)HEFH , SRR & B L1
FEAE B RN, e R 220 0 2 g 5 A A 2 00
T W LT R B, TelIR ZHE i B
B HERE . H B RIBT AR , e &
W1 B 2H B A AT, T L e 2
b, e R A s 2 st s A
43 WEEHRE

SO i H % T RO S S W R e T
AR 3 HE MR R 0y AN ], AR B0 A T
FIREL, KRBT ERY], AW miE R
IS TR A Z2 BB 20 DL (1= 3) Wi #E % 4% . Shao
%[IOO]Mﬁ%%(Hericium erinaceus)® 73 2 H —
Fhosh 4% i 2244 7 EP-1, F48%L o-(1—3)-D-4
ZBEFN B-(1—-3)-D-#H A+, BEWI TR
I E R Z RS, IKE T CRMm T
R L9, XA ER 5 510 UC KR B 8 1 & A
Mo Zhao ZEUNHESY KW, AKH [duricularia
auricular-judae (Bull.)|Z W E8EH B-(1-3)H

(Lactobacillus  acidophilus) .

SR, AMUEGE T 452/ N IR E S | 45
Ja B s FNRE A AE , T HLI B2 1 i 3B TR ) 2H
B, BRSO B LAk, PL(1—4)F1(1—6)
W B Sy B 1 22 W HL AT AT I 3 R 0
M, Zeng ZEUNN N I ZE (Cistanche deserticola
Ma) 2 BT 1 Z 8 CDA-0.05, T4 LU
a-(1-4)-D-# 2B R 3, A YT il e 45 R 3R
], CDA-0.05 AE.fie B LU F AN SE S5 AT 71 F)
A K [FRF, CDA-0.05 i REfe ot T mEFLAF A
T FUAT AN 2 E LA T8 55 4 A T i A G 2
BE DL (1-4) F1 (1—>6) W5 17 5 4 3 /0 28 1L A il
(Dendrobium huoshanense)!' "> 223 i B #DUAT
[ E S S & AN 7 SR VY S ) e S e )
AR

5 k2

it Xk Z2 R 1 1 1 PR R R TR A S
MNATZHr AR B ZHEEIR 7B Hh R v A
SCERR T B R AL S BOR R AE OGRS
T 2055 b i A B EGE BN , H 5T
OB R R = R T 2R
E R BRI R . SR, RS2 iR kL
BEAE R R SR 245 Wy 388 20 9875 g 18 TR A R LA 11 87 A
TR R, A — T AT R

(1) Ve Z WA 18 B S oAby 2
] 1) 2%

AFTEAL, J i R BRI E
LB R 2 1 B L 237 TR MR 1 1 AR S
J3E, IS & 22 R o SR N A3 R 25K
HOGEE RS MES%L CRC. IBD, UC
f R R L BT, Song ZE10V% T 43 & A (PbY)
A T S RE D 1R B RO I 1T = B
Mg/ NRUF . B Xie ZUONSZI0UE I
fe A DU SN B UG E . L,
7 T TR AR 2 VR 5 Al i A e Y A DA K 2 b S
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7 ] 368 3k 9 Y A T R R P LA A
WNE GRS T RIS B0 . M RGP | Ol
P L RO S AR — R

(2) Jinsie 224 ) 45 K T 5 B e 5 i 3 ERT A
Z AR 2R

AR ZHEAEANS 2 1 i MRS YR
ZESERR, TR0 22 W8 -5 I A ) 22 M) g PR
B A A o AR A A8 BT TR 2R
Wi EREAROCR , B2 Tt S
LR B R T X S v G A A 5 L
A TE AR S Z A B C RIE A W, AT 23k
—HESE,

(3) JFREZMIGARIRE, LAkt i
142 A 8OR)

BRI i AN B R 8 B A RO B,
i R 2R 2 R ER 2 R I, 3
IS Z M 7 (¥ 7R 2 g DU ARSI A
PR PN Bl 1y S 38 DI S5 22 B X i T T A R 9
e, (BT NS 2 A7 AE B R E 255+,
A Ji i IV T JE 22 Bl PR, AR AR Y LA
T DR E MAARIRYT , LARA OR Z W P A 22 4
PR RG]

WA B, A G b B 25 RERS 15 11l T A= WA
HAE TR MR , 22 WA ) ) B
1y 22—, MER R IRA B i A AR5, DR
PR | TR FRIE /NSRS, BEA
S R Tl T AR IR 4 0 T L 2 3 vk
YRR TT 1) o BUA IR 258 150 22 2 45 2R
P, AR AT LA — i R RE b R PR O TR T
iy, [EAFAE AR A S P . XA SR REKR
B AR, 1T HLA I 2> fe (A i i e 2%
H 5 20 45 A W el SR 2 M5 IR AT |
JYRAGSE , o FAE FALA B AL dh B T A AEAS
P IRABTE RS o
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