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Glycoprotein in the Fruit Body of Sarcodon aspratus*
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2 <%

B Ao oyt 833 gl 4F AugA AEE B481, EFFE-dEdae FA it £
2% glycoprotein® A& T3 3tY}t. Sol(Sarcodon aspratus) ) 71348 & opv]icite] 2A4& B4
9% v, ol Ca, Mg, Zn, Mn, Fe, Cu ¥ PbE #fetgdon, 53] Ca E Na 4] @o] TirEol AN
o}, 8] D F ojujxAle BAGE A 14F9] FEolrixite] HEHRI, glutamic acid, alanine, arginine
Zo] @glr}, FolnAlL 15F0l19l e glutamic acid7} 7+ WL, aspartic acid, serine, threonine &©°I
a1 Eolith

A5-95% NBL AL & et 70.6%2) B 3.32%9 glycoproteing AULH, NHLEEY FE
ujz} o] deko] Ae)d glycoproteing @& = AT, AELAZY ¥EI} 0~T0%E @& BS, G8H
o] 92% ol}e g mj$ Eith

% glycoprotein (GP), 228k 303t ojare] ¥8(P), PR ¥ 7124l DEAE-Sephadexel FHEA &+ ¥
8(P-1), P-1& th* Sepharose 2BE A#ste] A HE(P-2), DEAE-Sephadexell &&= HE(P-3)
oz B3 AP, HAAARNA total sugard #FE M3k FristHon, dde] e HA FaH
e Aoz yehygr}

ggo] AL BAMg A7, GP ¥ P-3914] glucose, galactose. mannose, fucose ¥ 4%9] Fo| 7HE:
gQow, GPolE glucose?t A WIREE olF1 U, glutamic acid, serine, alanine, glycine &°|
aEEE g5=o] 9Iith. P-3¢]E mannose ¥ aspartic acid, glutamic acid, glycine $¢] ofnliAte] g
S5o] gdt). P29l ME glucose”t B, THE fractionolls RUW fucosed] o] ¥%4S™ mannoses
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HEHA ggih

A oprxetEzd S Z glycoprotein (GP)olE glutamic acid, serine, alanine, glycine $o] msEa
FRERer, P-32 M= aspartic acid, glutamic acid, glycine E°] d&Ho] gtk &8 p-2
fraction®] ¢+ DHATF] 1L1%2ZAM vil$ wgten ExEke 700,000 o]4oldct. aspartic acid,
glutamic acid, alanine°] H]u % th&F {228 mannose Z cysteineS A9 Feixx] gkg}.

ABSTRACT

This study was performed to investigate compositions of inorganic elements, amino acids and
glycoprotein fractions as biological substances in fruit body of Sarcodon aspratus The fruit body of
Sarcodon aspratus contained Ca, Mg, Zn, Mn, Fe, Cu, and Pb, in particular high Ca and Na. Hot
water extracts consisted of 54% of polysaccharide fraction and 326% of protein. In amino acids
composition, fourteen free amino acids were detected, mainly glutamic acid, alanine and arginine.
Fifteen kinds of total amino acids were contained with major components of glutamic acid, aspartic
acid, serine and threonine.

Concerned to glycoprotein extraction, 95% ethyl alcohol concentration gave the highest yields with
706% sugar fraction, 332% glycoprotein. Different ethyl alcohol concentration resulted in different
protein precipitations, and lower concentration ethyl alcohol in the range of 30 to 70% gave more
than 92% of higher sugar fraction.

Crude glycoprotein (GP) was fractionated by P fraction of more than MW 300000, P-1 fraction
unadsorbed by DEAE-Sephadex, P-2 fractionated from P-1 by Sepharose 2B gel chromatography and
P-3 fraction adsorbed by DEAE-Sephadex. Total sugars were increased and protein contents decreased
during fractionation. GP and P3 contained glucose, galactose, mannose and fucose. GP had high
glucose with high contents of glutamic acid, serine, alanine and glycine. P-3 fraction contained high
mannose with aspartic acid, glutamic acid, and glycine. P-2 fraction was 700000 MW with high
glucose and fucose, and low protein of 11%, high amounts of aspartic acid, glutamic acid and
alanine, but no mannose and no cysteine.

Keywords: Sarcodon aspratus (Berk.), glycoprotein, amino acids, polysaccharide, fractionation
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AE ot 48 B 53] 7154 AFe F4E
ojF EnMALZRE FZF - JAE eritade-
nine AF-L 252 &4 248 AEH @ #A%L
A v R v s #83 Fge] o] Foi=]
WA G A8 JSD HEAEE EFA =Y 2
A 43 stgel. HE AAo] HoluwA E3
otolr} A AAgo] Zolehe FA0 Ue v, FFTF
2 Za2v &9 AsAEE e wiY 71EA
gy @8k o] &(Kawagishi et al., 1990a: 1990b:
AE - 4, 1992: Mizuno, 1995 %l %, 1995: =
%, 1998) So) 2o FE& ghu it

Argol A U= 28R 0 R ol (3N, Sarcodon
aspratus)e PR et FAE HAloR
FaAdoln ofF] AdFAuid-e LA & Ut
Soli= ol 48 Az 53] 7§ o] 44

5 s goz gt glen, 79 9ol
o9 F3 Fhie) WzkaolA S/ LA ¢
A gleng &= ufo aFAF E3hddd 7|
A% Ao Azt

Sole £auel 2 dEAA del AE5HE WAl
o2 1 77t ol FHACRE Bl 3o,
st o g n7|HFE Ha Age
o9 F& oo g AR5 o] grh. HIT AT Fol
7} Be vl As R 5 A (proteinase, protease)E
3-8l gel Ra({Cole et al.. 1993: Dhan-
dapani & Vijayaragavan, 1994: Dosoretz et al.,
1990; ®F, 1983a: 1983b) HolFom, E3| o] MA
ol 39 proteaser= E} BiAFol vlste] v ¥ &
A B @ao] &g HAF T ATk Fele
L ARE el 2 gEo] & HAeR
o e SFE B A o gefog AbgEo] g
thiz, 1985). FolMAlel #F cholesterol #3t& %
(&)1, 1992), 589 FEdAHE EAFHM F.
2000) 2 7+EAF AR B, 2000) 9 A%
Rt
E dpoAe solzt st e AgAd A
& S BEXHOR Folg 7 R AEEIER F
sted Qo7 glycoprotein®l 5A4-¢ mhetatuxt A
iil=

e Hz

Al

2. Mz 3 oY

2.1. MM E

1999 10€ YoMk 25 Jd59 2 5 ERA
Etoll 4] 7905 50| (Sarcodon aspratus)E 40°C ©}
gte] FARI N AZAF TS 400 A-&H
Aate] FAE )

2.2. =9E9 =4

Bl Alo] gHfshs FrIAE £412 150°CAlA Hx
Azl N EE 5001E 25°ColA] 8AIZE B3t B 3HAT) &,
HEHOZE T00°C7A &8 A 243t ] B EAA
A& IE-E Fatel A A AAFZENVE AL
o] FREE &4, AT 899 FREERYH 7F
AFAe wel ARFe FEE At FA3A
z}2t th& 4 Ca 318 nm. Mg 285 nm. Fe 238 nm,
Cu 325 nm, Zn 214 nm, Mn 279 nm, Pb 257 nm,
Na 589 nm)el A &7 85ic).

2.3. 0[2| Euix&

2.3.1. E+58

ABED 100 gofl FF5 1.000 me & 74e &, 8
0~90°CelA 8AIZF #&& HelATt o FEEL
cellulose acetate FAutell Wol 4°CollM FFH+
3.000 mE AHE, 2417 BAee 23AE 78 9HE
&, A - wEske] 10°CoA 6,000 GE 4087 9
AR F 4598 WedEAA ERANEE AN
23

232 ¥1g F&

ANaEE 100 g8 5% NELFE 500 meo] W1
water bathol| 4 3087} 33] &, ethylether® €3
N7 g wEAA Felelul it AL AER 3
Rk,



294 - Y5 - 28 - d=d H oA

2.4. U, HE 3 ool ot ik

AFFEEFo) E3E polysaccaride fraction
#2412 Carney(1986) 2 Cho 5(1988)¢) uhgo =
AAEHE v, AJEY 2 me, anthroneA9F 200 mg
< Frdddag 5 mol 59 §F, 75% H:S80.8 7}
3t 100 M2 3 ok, AANkSL Yozl oS, 625
nmAH FFEE =43 glucosed] BF2A 2
F=RE FEEFE FHsA.

% ShlA 2L Folin's phenol reagent (Lowry et
al., 1951)Z A&t 750 nmollH FR=E 2A 35
I, albumin (Sigma Co.)& EFA B 28] THE 7
Faow chilAgag Aasldt F o) Abgtk
2 A 1 gl B3k 6 N-HC! 60 mé-S 743k 110°C
A 20R1ZF 7R AIZL F, 2L BEFAIA 0.02
N HClE&do2 3AAA Amino Acid Analyzer
(Hitachi, 835)2 #43lt},

2.5. Glycoprotein? =& U HXK|

Algd 109 F/TE 718k 100°ColA 34)
7 59t &% F, 3.000 GolM 2087 D425}
A7, Ad s AgEEr|R
|AE /102 T5A b, g oddse4
7Fate] 4°CellA] stk #rx] skt olw 30, 50, 70
2 90% AL EZ 5 ADE £88 v
sttt A FAES 5,000 GollA 30 7 944
28t gigdla, o] & thAl 2% FH45l
3,000 Gl A 2087 A Eelste] B84 B¢
AA A ol& FHTA Wol 2447 T4
. TANAEAA Z glycoproteing ¥l ct.

EriE-dddns A4E AH 248 % g-
ycoprotein (GP)& vtatejale] o3l B 3L Alxs}
% v, 42 Diaflo XM300 (MW cut-off 300,000)
S ARSI BTt R oA F4d b
300,000 °]4de] & (P)#}, o] 300,000 ©)de) ¥
ZH-E-8 DEAE-Sephadex A-50 AH-& AM&, DEAE-
Sephadex A-50 (Pharmacia Co.)ol &E&5# &+
28 (P-1)#, P-1% thA] 10 mM sodium phosphate
(pH 7.0)0l %< 45 8-& Sepharose 2B (Pharmacia

Co )2 AAFASI] d HE(P-2) 5 2 F9 g
ycoprotein® 2 ®&3}%t}. DEAE-Sephadexdl &
25 = BEe p-302 3y}

o1& glycoprotein®] EAE-E gel filtration ¥
o2 HAJEI =8k, WA 10 mM sodium phosphate
buffer (pH 7.0)2 %3 A7l Sepharose 2B column
(2% 95 ¢m)®] void volume (Vo)-& F3}iL, column
& ¢4 FAE g, EFVDNA glycoprotein
& E#319 columndl ¥eol 42te] elution volumn
(Ve)& 73t geudde] Exlgkd diste] Ve/
Vo & plotdt A&} vl wske] glycoproteing) &
2SS A8 AT ojd A8 EEEWAL blue
dextran (MW 2,000,000), thyroglobulin bovine (MW
669,000), alcohol dehydrogenase (MW 150,000) )21t}

sole] S EFFL 1.48%%oH olEF T
7178 8-& Table 1o YER vle} 2k HE 718
Hl Ca®] ¥Hako] 82.5 ppmOEA 7MY Ehow, b
©) Na2 24 26.3 ppm, Mg 10.4 ppm, Fe 7.08 ppm
9] FolRe, Zn, Mn, Cu® 9o 9y, Pb
= 0.05 ppmo2A 7 A FFFHo sl o
(1983b) ] A-+Ae 2)3hd Caol 71.9 ppmEA 7t
& wokon Feol 6.92 ppmO 24 2H A2 2ok,
Zn, Mg, Mn, Cu®} €224, £ dF0A 21438 5
°]7} Na ¥ Mge] ] ®o] $fd Ao veht)

Table 1. Contents of minerals in the fruitbody
of S. aspratus

Mineral Contents, ppm
Ca 825
Mg 104
Zn 395
Mn 247
Fe 7.08
Cu 189
Pb 0.05
Na 263
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Table 2. Polysaccarides and protein contents
in hot-water extracts from the fruit-
body of S. aspratus

L/1 Contents. %
Polysaccaride fraction 54.0
Total protein 326

3.2. 50|12 H+F& YEEH

Table 2& @FF2EFY 8Y % F IEE
FE ST ARRN, SHFE 4B, F o
B2 32 6%F e}, Spire(1966) & glycopro-
teinze] 3 2 BHAFgFE £A 2, & IR
o] wk oAb ApA|EHglon, B L o 30%E
rele Ao wusEgch

I

o |

3.3. 50|19 Y¥E FBHE SH

Table 32 ol9] Felopnlcit R F oAb
TS A% AAZA, 4FEFESE FY oAt
2 ZMNE F 14F9) opn|xite] HEHJLH, glu-
tamic acid7} 6.08 mg2.2A 7}4 B}, alanine
%} arginine°] L th&-2.82 o] ol UYLk Pro-
line, cysteine, tyrosine 5 F&=A Ut At
FRHE Fol| FHE olv At 15 Folfled, 1
7+&-Hl glutamic acid?} 21.7 mg2 24 7H @k,
aspartic acid, serine. threonine $°] 1 t}§o2
wol FH=Hef ARt A 5(1975) # x=(1976)7F &
A3k 2 guAle] opn|xAt B9 vwEE
o, olm|iite] FRE A fARIRY oM, AR EF
oAl WAl wel thae) jolr} QA=A

3.4. Glycoprotein® F£& 9 M4

Edz e FEo] W& glycoprotein® F&
¥E 30%9 9 0.50 golen, 5ot HAL F1d
o) el 7 go] Z7hEe] UL TL BE 50%Y
o 1.21 g T0%Y 9 2,15 g, 95%Y W 3.32 g2 &AM
F&o| F7iske 43E JErdT. 3 He) AME of
99388 Fxo o total sugar ¥ F A

Table 3. Free and total amono acids in the
fruitbody of S. aspratus

Amono acids Free, mg/g Total, mg/g
aspattic acid 071 155
threonine 045 126
serine 068 150
glutamic acid 608 217
proline - trace
glycine 051 108
alanine 209 982
cysteine - 21
valine 071 105
methionine 044 056
isoleucine 061 102
leucine 0.79 137
tyrosine - 008
phenylalanine 025 455
lysine 071 109
arginine 153 673
histidine 021 488

Table 4. Sugar and protein contents of crude

glycoprotein
Ethyl alcohol concentration, %
Contents, %
30 50 70 9%
Total sugar| 951 928 927 706
Protein nd. nd. nd. 68

* nd. : not detected

Table 5. Sugar and protein contents in various
fractions - of glycoprotein from the
fruitbody of S. aspratus

Fraction Total sugar, % Protein, %
GP 705 65
P 814 224
P-1 846 68
P2 901 11

& Table 4014 B vie} Zo] 30% ML ILE
HHAAZHE 9, total sugare] @aFo] 95.1%=2 7}
wkon, LI TEI}t otz uhet 29F
o] H} wrolAl = Ao yelton, 95% ANELH
<2 AAANZE W gde] HEHAL. JHE F
ol & glycoprotein ol9e detidF ¥ degd
T grEe slvtn E F At olEd dFdas
Clegg(1982)¢] dFAstet A2, Park %
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Table 6. Carbohydrate composition in various
fractions of glycoprotein

Table 7. Amino acid composition in various
fractions of glycoprotein

Fraction | Fucose |Galactose| Glucose | Mannose
GP 221 569 825 011
P-2 225 742 708 nd.
P-3 67 2733 207 458

* nd: not detected.

(1989)9 &l 43¥ Coriolus versicolor®) gl-
yeoprotein®] -9 = FAE HEFE HAFATL
drFE-dddans JAE AR =AY =
glycoprotein (GP)& &8 A& &2 30k o] 4]
22 (P), P23 7124 DEAE-Sephadexcll &5 %]
= £8(P-1), P-1& tA] Sepharose 2BZ Aoj
stod d& RE(P-2), DEAE-Sephadexol] &3 %=
#(P-3) 5o 283 A, Table 5914 E+& vf
9} 7+o] glycoprotein®] A2}l A total sugar®
ke Hat Folstd oy, gl o) g Hap 7
A¥E AoZ Yy, P-2w whilddtee] 1.1%
2A o ggten, Ex4#E 700,000 o)/l
TS & glycoprotein (GP), P-2 % DEAE-Sephadex
of F&H s & P-3o diste] 9ddHe 2AHE &
213} A3}, Table 694 B vle} 22o] GP & P-39
A glucose, galactose, mannose, fucose 5 4%¢] 2
o] A& o, GPAlE glucose?t Ao tiRES
o]F 1 AR, P-39+ mannose’} thE 5o
AU, galactose F glucose?] 43 T Hlnl
A Eoh=d thate], P-29) M & glucoseZt Btz v}
£ fractiondl= YYD fucose? FaFo] Eghow
mannose™ HEE A Tt
BrFE-dEgdTE AMA ot g gl-
yeoprotein®] 7 fraction) thaled ojm|Abg B4
3t A3} Table 794 ¥+ vle} Zo] Z glycopro-
tein (GP)< glutamic acid. serine, alanine. glycine
ol LFER HEHU LT, P-3EHA A= aspar-
tic acid, glutamic acid, glycineo] RFEZ 5
o] At A FA4 dFHFEA € P-2 frac
tion®] 7% aspartic acid, glutamic acid, alanine
o] Hu A v}k FHEN T, cysteine Aol el
HA] skt

=]
i

Amino acid GP P-2 P3
aspartic acid 814 885 148
glutamic acid 120 128 201
gsl‘;rcl?:e 108 988 103
wiw | || o

arginine, ' . -
threonine ?27(3) 152% ’5725
alfg}igg 761 681 139
R 374 381 097
Y e 751 679 511
- 236 233 051
meth1qn1ne 085 nd. 329
cysteine 455 975 225
Jsoleqc1ne 584 541 451
phef;,ﬁgime 321 276 160
lysine 235 130 438

4. 2 &

B AP M= 50](Sarcodon aspratus)7} X35}
I e F AYEd AES BNl €453
-8 AAd oste] 2l glycoproteind] &
A& FHIA AT Folo EAAE H olujx At
o] 248 E4elder}, Ca, Mg, Zn. Mn, Fe, Cu
9 PbE FR3tden, 53] Ca ¥ Na AEo] Hol

FREel ARG FE B F opvmeAts #AE Z
#, 14F9 FrEjotn|ate] HEHAUT, glutamic
acid, alanine, arginine %5°] @tk & ojn] - ibe
15%°)1e, glutamic acid’} 73 #<ta, as-
partic acid, serine, threonine %©] 71 thgo|¢t}.

FEFEES 54%9 O9FE FHatden,
32.6%° WAL kx5 AT E4-95% oE
ZEFzA ot 3.32%9 &= glycoprotein
dRom, FF A8l dEdzLe wro o
g} 9] gkl Aoldt glycoproteind A& & AN
=), dddage] st B&rE g g3
sith Aol ARgE dEgFg e Fxo BE total
sugar 2 F weldslato 30% ELALE AAHA
ZAE 9. total sugar®] ol 95.1%= M e
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o, ALLRE FE7} Folztol wiel Fatako] Yx)
olR| 1, 95% EUTLE AL o gua
o] A&}

4 glycoprotein (GP), #x}3 307 o]Ate] £
(P), P&#% 7}¢-¥ DEAE-Sephadexol &% ¢
= £H(P-1), P-1% t}A] Sepharose 2B& Ao 3}a}
o] ¥ §-8(P-2), DEAE-Sephadexol] &35 2
T(P-3) 522 FHG An, FARHNA total
sugar®] ¥ HAF Fobsilen duigo) gake
At ZaseE AR vehdt} P-2E ghlg gako)
1.1%3A w9 dkon) Riake 700,000 o)AHo]
Aot EF Do 2L B4 dn GP 2 P-3
oA glucose, galactose, mannose, fucose 5 4%¢]
gol AEHALH, GPAlE glucose?} Aol thrg
& olF1 A, P39 mannose’} ok 355 ol
AAT. P-201M+= glucose”} B, ThE fraction
ol RIAY fucose®] FFo] %%t2™ mannoser
HAEHA Wsiet. A olul Az AL 2 glycoprotein
(GP)oll glutamic acid, serine, alanine, glycine
Tol IFER FFEHAUen, P-3R oM aspartic
acid, glutamic acid, glycine $°] #8459} 9ot
3 P-2 fraction®] %9+ aspartic acid, glutamic
acid, alanine°] vl ® o F-HEHALH, cysteine
< A A gt
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