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Research Progress in Prebiotic Properties of Edible Mushroom
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Abstract: The balance of intestinal flora plays an important role in human health and disease prevention. Prebiotics are the most
promising health foods because they can regulate the structure and number of intestinal flora. Mushroom extract can significantly
modify intestinal flora composition, which reveals the promotion roles in the metabolism and proliferation of beneficial
microorganisms such as Lactobacilli and Bifidobacteria, as well as the inhibitory effect on pathogenic bacteria such as E. coli,
Clostridium and Salmonella. The major components with prebiotic function in mushroom are non-digestible polysaccharides.
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Table 1 Prebiotic effect and mechanisms of edible mushroom in vitro
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Table 2 Prebiotic effect of edible mushroom in vivo
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Table 3 Sources, chemical composition, structures, molecular weights and g-glucan contents of mushroom polysaccharidest*!

EZ2 TiieS 22 R 45 Sy F ik ID B-HEWE %
S B(1— 6)HER B (1 — 3)LHEN B (1 — 3)H M 500000 0. 22*
REZ B a (1 — S)EEPENH & M, S o ] 250 A TR R A i A4 1k 300000 —
pItENTER THEN B(L— 3)i&ER:, i F(1— 4)iER:, SCHEN A(1—6) 158000 0.00144
EVNEEA L- b L- BT e bl %0 B IR D- W46 . D- AR % 155000 —
LR ES D- % D- KB D- HEH. D- -0 L- & bl 40000 0.548*
A EZ B(1— 6)CHEN (1 — 3) TR 24000 0.1392
VY ES B (1 — 3)IMLI SR IEH 248, B -D- M %50 LA O 5% 280000 0.53*
A5 0 1 2 B (1~ 6)HEN (1 — 3) I 5000 0.4134
VN ES D- A#f. FFUBIMERR. D- H . D- #i%ih 122000 0.3024
KA Z Bl B (L —6)3HEM £ (1 — 3)HIRNE 5000000 —
LSEMEIES D- H#F¥E. D- 44, D- 34, D- K¥f 870000 —
AR 2 W D- H#bE. D-HA M. L- 25 199000 —

TE: o« FUB MR AE 2 T B0 A FUBE K1 30 2 B B s — R 2 B SUAR S s

122 xtiE RSPk A i AE

Wi R R I S s NS N & e, L i 3 R
FIRS A ZERIE N B3 . MARESEBIY] 110 #IETS
B RARZH TG, S ERR A R R
BEky, 4 H R R 2 TR IR T BB I W 98 B BUR TS
21d JERE R 96.77%, VR HIEW . Z4. 753G
J5 DR AE F R 25907 0 i ) 0 v A T
PE, IRE I BN A P N R R A, T R 2R
1) 22 B 3 2 2R T T, AR i Py 2 24 R 9 T T
HAEE N IR RE T, MM IE 8 B . 8%
SR AR AR 305 4 TV SR 5% 2k JIF PR B 728 oK B
HE SRR A (SAP) BT, 4524 7d J5 Ab A8 K IR T REAT
JE R A A R4 R Ty A A s 5 SRR IR 2 A
TR BEAE P 1 P BB B LR B 1) AR K I sk b
JAT R 2, 6 SAP 5 RS 1 1738 25 LR 41 B 2 A5 1A
WAEH .

2 B A 2R AR 0 RONE KV A R A

AN WG N B R IR 22 B T BAT B AR e

HFIEPES . Abdelali 2887k I 3 245 LWL T a- 42
B (D35 T OB AT AL B (AHC C) BELE I 49 A I Th ek
i R R A Te . Synytsya SRV HLURS B ) H- A
S0 T P R SR R R SRR B 1 SR A Y REAE R A
AR A AT, R TR AR K.

EHREZFN TSR G ILT R, B - HEE. a- %
TR IAD LR Y22, o T R ARG SR IEAN R 29 0 5~
2000kDM 421, £ ] B 2 Bl K 22 3R Ik 4 1 B 43 S 1) i 2R
Bl o X A OB DA [R) R R (R B B % 2, (1 — 3).
(1 — 6)- B- WEHENI(L — 3)- a- W, Hpfy L
I W, SAEBRAARE . H B, SR, IR,
A BE SN 213K 3) o

H 3 A6 2 0 g o R A RN iy L 3 0 e 467 43
W AR BEK R A4, R LT R B
BE I 2 BER BE N I i AL s, AT RE
i T8 VR TR R TR o L TR 22 W LR A R I
A, TN A2 AR IR B0 M U IO I S A . B
FERIIUE, TR RSN, GaAcThigmz
BEATRELL 20 /NI R ER G BE S (W FLERE) « RS 1L



306 2011, Vol. 32, No. 15

=T

il =

LRk

PEARZRHE(NDOS) W lif o PUAERFIE T, AKX 28
M 52 S g, /> 1 B ANIE L IR IR B A T R
T SRR b A O A0S SR A . sk Ah, KT
{1 22 B W] D A KM B B AL TR TR, 3K —
X T 75 K P e A ol oSG, DR Dy ok 4 g A L B 2 R
A 0 W

3 B #

B A AT R A 4 25 7R A A ROk
PRETY, KHER i 38 2A™ F ) 2 A N B e A R
TCRIBE AR A — k. SR SRR T R
G 32 WO AT R v MRS, K B P VR R0 S o 3 A
W, T PR 2 e AL ER A T TR IR R RE = A2 JL 25
ifgleel, JmAEsk, [ AMR B AR A SN AT B
AT KBS, BAFEVF 2 W8, Sk 2
HLLF 3 A4 )

1) 7 A2 TC NS 4 T B R % RS RRIR N
IUAE CA AN ISR £ F B o A2 J0 80, IR 36 T ) i
mEHE 2. W20 A S I k. 4
AV OCRE, HET AT £ F 3w 2 B 800 &
RIS AN SR T 0 e — R A5 R 5, Wk — 2D &
W 2RS0T . &8, TR, M
POy F R BRI BRIy SE R . SR AR

2) an AR TCRON I ST R B IR 2 o AR BIF T
KL R RSN R B SOE S, AL R0, A 5
BIF 50 1R) S5 560 7 92 R FH AR A0 IR A T o) M o A 42
JE T S BN A SR R (R POE S . BN R E ) =
PIEBAF) U EZ 8. NARSESS,  LLRAE I 4
16S rDNA %¢5'% 5 & PCR 74 % I8 B A 3R .

3)ad TN VAN W AR TR HETA R Z &
FH B 2 A2 A FH VP 3 294N BR T i i 1 R 00 o sl 40 1) A%
sk pH A4k, I TFHE— PR & T B R I8 SCRA 1)
P S PR R DA I I Th R AE . It
Ab, WA SR p | BN £ B R A AR AT PEAY,
RELCE p I AE KN, AT BLsE M, 1 HL AT Lo &l
WA TCAE T, B8 5 AR5 1) 25 2E T IR 28 2B AE
AT B

2% UMk
[1] TOPPING D L, CLIFTON P M. Short-chain fatty acids and human

colonic function: roles of resistant starch and nonstarch polysaccharides
[J]. Physiological Reviews, 2001, 81(3): 1031-1064.

ZIEGLER E, VANDERHOOF J A, PETSCHOW B, et al. Term infants
fed formula supplemented with selected blends of prebiotics grow nor-
mally and have soft stools similar to those reported for breast-fed infants
[J]. Journal of Pediatric Gastroenterology & Nutrition, 2007, 4(3): 359-
364.

[2

Bl

M

[l

[6]

[

[

[

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

ROBERFROID M B. Inulin-type fructans: functional food ingredients
[J]. The Journal of Nutrition, 2007, 137(11): 2493-2502.

RGN, PhEEEE, 23 A TOAR TR MRS B2 &)y ) LW ol A 25 B At B 1) 5% )
[3]. &g FEH MR, 2009(2): 28-31

POPE L L, FLICKINGER E A, KARR-LILIENTHAL L K, et al. Effects
of lactoferrin supplementation on ileal and total tract nutrient digestibility,
gastrointestinal microbial populations, and immune characteristics of
ileal cannulated, healthy, adult dogs[J]. Archives of Animal Nutrition,
2006, 60(1): 10-22.

DUPONT C, RIVERO M, GRILLON C, et al. a-Lactalbumin-en-
riched and probiotic-supplemented infant formula in infants with colic:
growth and gastrointestinal tolerance[J]. European Journal of Clinical
Nutrition, 2010, 64(7): 765-767.

SNART J, BIBILONI R, GRAYSON T, et al. Supplementation of the
diet with high-viscosity beta-glucan results in enrichment for lactobacilli
in the rat cecum[J]. Applied and Environmental Microbiology, 2006, 72
(3): 1925-1931.

ZRAE, IS, EPOR, 5. B ER 85 AT H R IR v TS [].
w118, 2011, 30(2): 52-54.

GIBSON G R, PROBERT H M, RASTALL R A, et al. Dietary modu-
lation of the human colonic microbiota: up-dating the concept of prebiotics
[J]. Nutrition Research Reviews, 2004, 17(2): 259-275.

SYNYTSYA A, MICKOVA K, JABLONSKY I, et al. Glucans from fruit
bodies of cultivated mushrooms Pleurotus ostreatus and Pleurotus
eryngii: structure and potential prebiotic activity[J]. Carbohydrate
Polymers, 2009, 76(4): 548-556.

TRy, ERA, W, PR B IR LA B AE K IS ). Bk
W43 R, 2001, 29(4): 65-67

R, 28R, BRI, PR o I[3]. o Flk, 2003(4):
30-31.

GAO Shane, LAl C K M, CHEUNG P C K. Nondigestible carbohy-
drates isolated from medicinal mushroom sclerotia as novel prebiotics
[J]. International Journal of Medicinal Mushrooms, 2009, 11(1): 1-8.
ST, S SRR B 2 I LR B A RS [9]. v LA
Mk, 2008, 36(12): 7-10.

IR SR B & I S AR e IR BT [D]. W /R ARAbARk
K2, 2008.

R e BRI FURR B A E A 52 R 9], £ bR, 2009,
34(12): 261-264.

R, W, FUORAE. TG L ORI AR S LT B AR 1) S e A
S PRV A4S, 2005(12): 85-87

ZRHE, SRS, WIEEES, A5, Sk aS HhER o FURR v AL K52 3]
TR P4 AR, 2000, 20(2): 34-35.

E5, DA Xk RO LR A KA 9], s bR
22244], 2003, 23(4): 342-344.

E57, B, P55, T EESEON SR B A KK E [ ek
bk, 2002, 22(2): 159-161.

AL, TR GRS S5 G RRYIATHI[]. T EFE, 2005(9): 37-
39.

G, TR UEORT T B B R 1 1A i 0k % 1% IR SR R ARA [I]. £ i
SrAEYHAR AR, 2005, 24(4): 69-72

o, SRR, FLORME. VG 1 X 0 AR K TR AR KR R T S [0].
£ TR, 20086, 27(1): 79-80.

GUO F C, WILLIAMS B A, KWAKKEL R P, et al. in vitro fermenta-
tion characteristics of two mushroom species, an herb, and their polysac-
charide fractions, using chicken cecal contents as inoculum[J]. Poultry
Science, 2003, 82(10): 1608-1615.

X%, =P RO 2 BRSNS []. £, 2009, 31(2):
66-68.



86iltl=

2011, Vol. 32, No. 15 307

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[39]

[36]

[37]

[38]

BIRET, bR, TGS, 5. Al 20 AR A P e S R R AT AT
[3]. &b RH, 2007, 32(7): 141-144.

AR, JE . Sk % 52 A R RR YA RI[I]. T E TR, 2009(10):
166-167.

KT, TR, B RSP RR RS RR FUAT I A K IRF T[], A
5% TR 244, 1996(1): 50-52.

FRETER R, JONES G W. Models for studying the role of bacterial
attachment in virulence and pathogenesis[J]. Clinical Infectious Diseases,
1983, 5(4): 647-658.

van HOUTTE T, HUYS G, DEBRANDT E, et al. Molecular monitor-
ing and characterisation of the faecal microbiota of healthy dogs during a
prebiotic feeding study[J]. Fems Microbiology Letters, 2005, 249(1):
65-71.

GIANNENAS I, TONTIS D, TSALIE E, et al. Influence of dietary
mushroom Agaricus bisporus on intestinal morphology and microflora
composition in broiler chickens[J]. Research in Veterinary Science, 2010,
89(1): 78-84.

Ay, THEZE, 4, A5, W S 0o /) B I3 R R A 8 3 7 3]
o E A &2 40, 2010, 22(8): 697-700.

OYETAYO V O, OYETAYO F L. Preliminary study of the health
promoting potentials of Lactobacillus fermentum OVL and plerotus
sajor caju administered to rats[J]. Pakistan Journal of Nutrition, 2005, 4
(2): 73-77.

WA, MBS, IR, & R 2T R SRS
BN L] A A& 2% 243, 2009, 21(9): 850; 852.

SO, B, ENENE, 45 RZ AR B Sk R 5 K U
RS R R (). Hh B R RS 24 4408, 2008, 20(2): 140-
142.

WILLIS W L, KING K, ISKHUEMHEN O S, et al. Administration of
mushroom extract to broiler chickens for bifidobacteria enhancement and
Salmonella reduction[J]. Journal of Applied Poultry Research, 2009, 18
(4): 658-664.

ABDELALI D, ENRIQUE M P, ROCIO L P, et al. Active hexose
correlated compound acts as a prebiotic and is anti-inflammatory in rats
with hapten-induced colitis[J]. The Journal of Nutrition, 2007, 137(5):
1222-1228.

GUO F C, WILLIAMS B A, WAKKEL R P K, et al. Effects of mush-
room and herb polysaccharides, as alternatives for an antibiotic on the

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

cecal microbial ecosystem in broiler chickens[J]. Poultry Science, 2004,
83(2): 175-182.

WILLIS W L, ISKHUEMHEN O S, IBRAHIM S A. Performance
assessment of broiler chickens given mushroom extract alone or in
conbination with probiotics[J]. Poultry Science, 2007, 86(9): 1856-
1860.

AR, ERET, R85 R KRB X pGRF F: A 5k
B HI WA AL 0 S e Fabr K il BRI 2 R [3]. 5
H IR, 2009, 21(5): 777-783.

SYNYTSYA A, MICKOVA K, JABLONSKY 1, et al. Mushrooms of
genus pleurotus as a source of dietary fibres and glucans for food
supplements[J]. Czech Journal of Food Sciences, 2008, 26(6): 441-446.
BOHN J A, BEMILLER J N. (1 — 3)- S-D-glucans as biological re-
sponse modifiers: a review of structure-functional activity relationships
[J]. Carbohydrate Polymers, 1995, 28(1): 3-14.

WASSER S P. Medicinal mushrooms as a source of antitumor and
immonomudulating polysaccharides[J]. Applied Microbiology and
Biotechnology, 2002, 60(3): 258-274.

A, BEVE, TRATH, 45 R 2 B R O A AR R 5T 1k i
[3]. *FE £ HIEE, 2005, 24(6): 7-11.

van LOO J. Inulin-type fructans as prebiotics{M]//GIBSON G R,
RASTALL R A. Prebiotics: development and application. Hoboken,
NJ: John Wiley & Sons, 2006: 59.

GIBSON G R, RASTALL R A. 2 £ J0HF & S5 M M. #12E%, 457
{, 5, 8. dbat 2 Tl AL, 2007: 213-215.

2= M. fr R D Re s 5 0@ DI RL ). frdbh B, 2005, 26(8):
517-521.

ZHANG Mei, CUI SW, CHEUNG P C K, et al. Antitumor polysaccha-
rides from mushrooms: a review on their isolation process, structural
characteristics and antitumor activity[J]. Trends in Food Science &
Technology, 2007, 18(1): 4-19.

AIDAF M N A, SHUHAIMIA M, YAZID M, et al. Mushroom as a
potential source of prebiotics: a review[J]. Trends in Food Science and
Technology, 2009, 20(11/12): 567-575.

BERVA 3= SHiN: B2 INE RS 7o G e 1 V) M R ES = by Il
2006(6): 68-71.

GIBSON G R, RASTALL R A. Prebiotics: development & application
[M]. England: John Wiley & Sons, Ltd, 2006: 67-68.



