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Immuno-stimulating Polysaccharides from the Fruiting Bodies
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—Isolation and characterization of hot-water extracted polysaccharides—
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ABSTRACT: Polysaccharide FHW was extracted from the fruiting bodies of Fomitella fraxinea
with hot-water treatment and then fractionated into FHW.I and FHW-II on DEAE-Cellulose
chromatography. FHW-1 and FCW-II were further purified into FHW-Ia and Ib, FHW-IIa and
IIb on gel permeation chromatography, respectively. A small amount of uronic acid was detected
and glucose, galactose, fucose, and mannose were found to be main sugars in the polysaccharides.
Protein 'was detected in FHW-1a, FHW-Ila, and FHW-IIb, but not in FHW-Ib. FHW-Ia was
identified to be a fuco-gluco-mannogalactan with molecular weight of 19,000 and FHW-Ib was a
gluco-fuco-mannogalactan of 15,000. FHW-Ila and FHW-IIb were galacto-mannoglucan and
their molecular weights were estimated to be 31,000 and 9,000, respectively. Both FHW-Ib and
FHW-IIb did not show an absorption band characteristic of the $-glycosidic linkage in IR spec-

tra. FHW-IIb showed a strong immuno-stimulating activity but the other three polysaccharides
showed a weak activity.

KEYWORDS: Fomitella fraxinea, hot-water extracted polysaccharides, immuno-stimulating ac-
tivity
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T B o] FFHESel AHEHe iol¢RHE,
1989). B odF-ol|x]= Fomitella fraxinea2] 2
AL AL 3% F oA 45 FE3e] A2 o
F7F @3S Az $49 55 vhdFe)
e SAE AU gle] 150 E=i3EA &
A2 &8 B

fr

o8 M=

AT A3 A Ex3= Fomitella frax-
inea (Fr.) Imaz.& o}7}A] v14-(Robinia pseudo-
acacia)®] AF-50 2 RE] AFH s}

Cigfe =&, 28 U A

F49 & F 393 AA 0.5 kg(Chos,
1995)ell & 515 H7Isled 95°CollA] 44]7k F4t
33] ubE- FZsi9dv). GRS AAA77] H3le
FZollo]| 4uR¢] ethanol-g- H7}8l3 4°CollA] 244
7r B AA AR F A4 Hejsieich A EL
500 mlol] 8-s]A]A 10°CollA] 48417 Bt F4
(MWCO : 3500, SpectrumApgt &, EAon-L
A Azxsld d93E ofgF FHW 2g$ <9l
t}(Fig. 1). FHW 1g% 5mM sodium phos-
phate Stz (pH 7.7)el] 5o 5ol st5aio g 9
3 3}4 7] DEAE-cellulose(Cl- form, MerckA}) 2
| loading?d}t t}& o] mFEnlE12}tw]S Y3}
gt 23e 959 600 mlo 2 £33 ¥, NaCl
2 09]4 1IN7}#] gradient elution 353 2 £3]
% 15 mie wote). W} pue] gl of
o) A BHY o dolxl BAEL TAsIe]
A& AAst FAARSIGL o] Z2rtET
o4 ozl z+zbe] 23S Toyopearl HW65F
gel(TosohA})S ARg-ste] Al o3} z2etE Ja)y
A stgdct. Aol A2 100 mgS loadingdt
F 3% 1miE 28-S B2 $EA4794 5 miy
wokel, Ropxl L TAZZE] Bl Az
oy Azl Batsislct.
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Fig. 1. Preparation scheme of hot water extracted
polysadccharides from the fruiting bodies of
Fomitella fraxinea.

8l (Dubois%, 1956)2 2 whi=l.2 Bradford W}t
W (Bradford, 1976)¢.2 A=kslgdr}. D-glucose
(Sigma)¢} bovine serum albumin(Bio-radA})E
EFT o7 AH4-3}9ic). Uronic acid®] =2 D-
glucuronic acid(Sigma)3 FFF 07 ARLslo]
meta-hydroxyphenyl %M (Blumenkrantz and
Hansen, 1973)¢.8 &4 3lgr}.

Mz BAM o9 2mgd 1miel Tri
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%, Are] vk © 2 (Cho%, 1995) sugar alditol
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Z chloroform ¢ & ZZ3le] A} 72 27 A
GC 4% 3Pstsict.
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342

FHW-Ib

FHW-la

. Carbohydrate (490nm)

1] e T
o 30 60
Fraction number (Smiftube)

Fig. 2.

]

e

.
%0 O

THE KOREAN JOURNAL OF MYCOLOGY, 23(4), 1995

( B ) ri.o

FHW-IIb
—

0.5

FHW-lla
——

Protein(595nm)

¥ T 0.0
20 40 60

Fraction number (Smltube)

Elution profiles of FHW-1 (A) and FHW-II (B) on Toyopearl HW65F gel column chromatography.

The gel permeation column (¢ 2.1x 100 cm) was eluted with water. The sugar and protein were
measured by phenol sulfuric acid method (-® -) and Bradford's method (-0 -), respectrively.

IR spectrum ©}%F 0.5 mg¥ KBr 0.5 mg$
ZF EgE & 2z} Apttellx] wlsEle] KBr pellet
€ W= & FT-IR spectrophotometer(Laser
Precision Analet RFX-65s)5 A}-£-3}¢] IR spec-
trum-g- Ao}

got sy 32 §#M 53
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F5H == oA Wzl lipopolysaccharide
(LPS)Z 27t s} A7) 5, 576 nmollA 53

£ FA}5}e] antibody forming cell(AFC)S- A|
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Fig. 3. HPLC profiles of FHW-Ia (A), FHW-Ib (B),
FHW-IIa (C), and FHW-IIb(D).

FHW-II+= broad3l £-% okiH-8 19l ov(Fig. 2),
9] chromatogramel w2} FHW-I-& FHW-Ia
9} b2 w33l s FHW-II= #Algko] B]xL3
£ FHW-Ila¢} ¥-A1%¢] 22 FHW-1IbZ -3 3}
ok Sido] AEEA okx gite] AEH AL
2 RHo} FHW-Ibe &3 d3H24 A=
3, FHW-Ia, Ila, 2 Tlb 35 o] |sdh
A7k £ H9ev g chlogA 2 4= 9]
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Table 1. Some properties of hot-water extracted polysaccharides from the fruiting bodies of Fomitella frax-

ineq
Fraction ;I‘l?gt:i Pr(ot;m)ein U;((:)ixcllic Constitutive sugar (molar ratio) nﬁg?ﬁaer
%) o (ugmg) Glc Fuc Gal Man Xyl Ara Rha weight
FHW 83 2.1 62 1.0 0.7 0.7 + + + 11,000
FHW-1 97 0.2 21 1.0 24 1.5 — — — 14,000
FHW-Ia 100 0.1 19 1.0 14 1.0 — — — 19,000
FHW-1b 100 N.A* 15 1.0 3.2 24 — — — 15,000
FHW-II 66 0.3 74 1.0 0.3 0.5 + + — 14,600
FHW-Ila 91 0.1 77 1.0 0.3 0.6 + + + 31,000
FHW-IIb 76 0.2 74 1.0 0.2 0.5 — + + 9,000

*Not available.
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Fig. 4. A calibration curve for molecular weight
determination. The wused standard
molecule is dextran and molecular weight
is a: 5X10° b: 7x 104 c: 4x10% d: 1x 104
e: 5x10°, and f: 1x10°, respectively. A.
FHW-Ia, B. FHW-Ib, C. FHW-1Ia, D.
FHW-IIb.

th(Fig. 3).

A+3} wiAl 9] ofpZeZ clt}E= heteroglycano]
23 (Songs, 1995), volvatus
(Kitamuras-, 1994)% Armillariella tabescens
(Kiho%, 1992)¢) d+3ZF c}dHE homo-
glycano|gj#|qt % SfAo|grt. Misakis
(1981)2 Auricularia auriculajudal®] AAA
Al FA4A 2 d9FE il SAe) daEr
3 B uslgdch wheba] Fomitella fraxinea XA
3 TG Gd9FE OF 9A 2T 84
o1} B4o] b Aoz 249t

Cryptoporus

A
s ] 5 ;
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Fig. 5. Gas chromatograms of sugar aditol
acetates from FHW-Ib (A) and FHW-IIb
(B).
1. Fucose, 2. Mannose, 3. Galactose, 4.
Glucose.

glet oy 2 g OlgRe| 22|5Hay 8o

A o84 e 74 AR 9, AT
4 9 BxEse] Eelslstd BAS FAlste
Table 14 goFa}3ict. BE £8 975 3%
o7 Ake] uronic acidg 23 gyl 1 ok
o3 H 1mgs 7|Ee® 15~77 pgolddrt.
HPLC 34 A#d=®E A" FHW-Ia, Ibe}
FHW-IIa, IIb¢] w2 A (homogeneity)S &4ls}
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AthFig 3. AT cjukfe] Bxe Fig 49
o] ¥R BF FAo| aie] AbTh T4
2 4&S& GCE A3 A7 (Fig. 5), FHWE 1]
23 =& tE-5-2 glucose, fucose, galactose
% mannose® FAEe ¢4, xylose, ara-
binose, ¥ rhamnose?] oF& 28] 2ako]g]c}. o
2iv AR 35 FCW-1a, FCW-Ib, FCW-1a,
3 FCW-IIbe} £2ls}d B4 ofe] 71x) el
A] 3ho] & vhehdt.

FHW-Ia whiizdo] Ae] gle 3 3 100%4]
JeREA EARE A wWel jsiel 24T
A3 19,0000150ct. FAF ¥4 A glucose,
fucose, galactose & mannose’} 1] 1.0:0.3:
14:1.008 &Askdct. weby o] oiiie
fuco-gluco-mannogalactan © 2 A} s}4t}.

FHW-Ib o 3% 100%2A4] ©iAo] A= %]
orgkon], x5k FCW-Ia%)l v]$=3} 15,0005
23 =9}, FAFL glucose, fucose, galactose
4 mannose’} 1.0:1.1:3.2:249 ZEulz
FCW-Ia$} %218t gluco-fuco-mannogalactane]
v AN o) Afel & Hyit).

FHW-IIa =4S 43 372, 2 I3
2 91%o]n, b=l 3eke 0.1%0]1%c}. Glucose,
galactose, mannoseZ 1.0: 0.3:0.62] Eu]|= 2}
3. 9)+ galacto-mannoglucano]], ¥x}88& 31,
00022 A= gct. YA ofn] Al 4 Az
18%-9] ojnlxAle] A&l or, O % threon-
ine, glutamic acid, serine, alanine % proline¢)
o] vl E3keh(Table 2).

FHW-IIb FCW-IIa¢} Zo] thijdl-g 353} o}
FHEA, whildle] Pk 0.2%0)w B Feke
76% 7 Zolgir). ExleF 9,00041 v|aA 2 77)
9] t}FFE 4 glucose, galactose, ¥ mannoser}
1.0:0.2:0.59] En|E FA=Ee 9jew FHW-
ITa®} #-418) galacto-mannoglucane]glt}. o}w]
A 24 Avt FHW-Ilag} 7o) 18%2] o)At
o] Z&=9)27 1% threonine, glutamic acid,
serine, alanine & aspartic acid£-¢] §=8ko] v
2 g9kt

IR B4 Fig 62 3t WS Y odF,
FHW-Ibs} FHW-11b2] IR spectrum .24 t}=}

Table 2. Amino acid contents of FHW-IIa and

FHW-IIb
) . % Amount
Amino acid
FHW-IIa FHW-IIb
Thr 18.3 17.7
Glu 15.6 15.0
Ser 13.2 10.1
Ala 12.3 10.8
Pro 94 9.9
Asp 8.1 10.0
Gly 8.1 8.9
Val 4.6 4.3
Leu 2.8 3.1
Lys 2.5 3.3
His 14 1.6
Iso 1.2 1.4
Arg 0.8 1.3
Phe 0.7 1.0
Tyr 04 0.9
Met 0.2 0.2
Cys 0.2 0.2
Trp 0.1 0.5
""‘:‘"’l"“}""'7“"_!"_7“"!""" A L e

Absorbance (%)
L
L
X

10,04 -

|
998 b ek sabtasha rvrtaghe —- ik M rghe sl L
Wave number (cm™)

Fig. 6. IR spectra of FHW-Ib (A) and FHW-IIb (B).

ol AP o2 el peak & 3400 cm 1
Baolx o] hydroxyr| 238 §#sk= O-H
stretch, 1544~1346 cm~1 -Zl|x] C~H bend
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Fig. 7. Immuno-stimulating activity of hot-water

extracted polysaccharides from Fomitella
fraxinea.

2 1049 cm 1o|4] C-O stretch® % 2= ¢Jgich.
a2y} B-glycosidic linkages] 7]313H= peak
(850~890 cm 1)= A&+ %] 93svt.

&t Yy 521 &4

Fomitella fraxinea AAAZ¥E A4 223
i 2 ok iR LPSE wAss Az 0.
01, 0.1 mg/ml®] ‘=2 A2jste] g} He A
+ ZAVslE T Fig. 7). 1 A 44 55 FHW
£ FA49 358 FCW(Cho%, 1995)8 ) 8Ado)
=9y, o] 2 HBntE T dlx] o g &
2% FHW-I& Addz2oleaelysie] A A3
FHW-Ia, -IbE 3ot wied 24do) ¢igdch. NaClz
455 FHW-IIS Aoz 2rie geta]sie] gL
FHW-IIa 9 IIbe t}2 84 o4& Rt £}
2] -2 FHW-IIboll= =2 840) a6, &
Apeo] & FHW-Ilaoll= 4ol $sth & het-
erogalactans] FHW-Ia¢} FHW-Ib 712]1 het-
eroglucangl FHW-Ila¥& 3helddg84d2 Holx]
¢kok o} heteroglucanel FHW-IIb= gl 24
< vhehich 24 s FHW-IIb: FHW-Ia 2
Ibs}t =717} vlsestar, FHW-Ilash=s A 2
Aol Zu7t {Alsidl. 1eja FHW-ITa 2 ITb
= 57 wAs gk ofgfeoloh. =3 IR
spectrum®] £ ¢35 FHW-Ib 2 FHW-

TIb= B-type®) tikFrt ohd Ao 345
ez o galo] B4 JlojH AHAen F
281 opd x| el sie.

chsel Sebiodael B Be AT Ase
wel, chdse) gejsiety B4.7xel B4

A A w2 AHEe]l EuHdcHLee,
1994). 712} B 3ok AR {2 &

zbgko] 2 A 2424, Schizophyllan-& 4.3x
10°(Tabatas, 1981), Lentinang 1X
10°(Chiharas-, 1970), 2] Krestin2 2X
10°(Hirases, 1976)2] #al& 71x|a 9ot o}
oA Ahe Eajeke] Rl Pob W BHL 7}
A gk AT Auke gye] Bezdow
A Aztsleldl A Al 274 Awsh
&b}, w3l Pleurotus citrinopoleatus -2 3}t
W 3y dpgE ofRE EAbFe] 11,0009
A& EAlo]glvh(ZhangF, 1994). o]} AH T}
single-helix conformation-& 7}A cb-i{7} 39}
m g Zkw glrhs B 1(Saitos, 19910 A
AVERE vi7) Aok, divkebH A #2142 triple-
helix conformation Al "aslcli Azi= o]
% $}7] w¥-e]ck(Yanaki, 1986). #4523}
oz s & aAhE -BAEF, con-
formation, branching degree, & A3 oFA], FAl
G A3, Polofe] e B ohie), chrFe)
W B AR R Tash B4 B
A el A el slolol ek,

)

¥ @

Fomitella fraxinea®] APHA|ZHE A4 5
ol of3le] tliE &3 H, FYAAS ok
el dit Eelstey A 9 St W ZA4E
ARl AAE ohgdRollA AsFe]  uronic
acid’} &A=l en, F FAFOEA glucose,
fucose, galactose, @ mannose’} EAH T, &
2k2] xylose, arabinose, @ rhamnoser} 7]&%
ot FHW-Tbol 4 ©ha§ale A ==] oighom,
FHW-lal: Ex}gFo] 19,0001 fuco-gluco-man-
nogalactan © 2 FHW-Tb= 3212} 15,0002] glu-
co-fuco-mannogalactan® 2 Z}ZF FAHo}.
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FHW-IIa & FHW-IIbollA & Agke] vhiizle] &
A=, otwlicAl ¥4 Z3 threonine, glu-
tamic acid, serine, alanine ¥ aspartic acid®]
ofo] HlwA EA EA5kict. FHW-IIa 2 FHW-
IIbi= galacto-mannoglucane|s Ex}lek2 7zt
31,000 2 9,0000}3ic}. FHW-Ibe} FHW-IIb2]
IR spectrum®4 A7} o] F tldfHE P-typeol
ohdo] whsizir}. 3¢t W AL FHW-a,
FHW-Ib, ¥ FHW-Ilaoj4 = A2 ¢lglz FHW-
Ibel| M & E3kh.
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