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22208 A8, AHZ2A0 2 5% urea’t 3H4-E 0.1 N NaOH £ 0%

65°CAIN 22|2He <t FFolH A ALAE FEF F methanol 7188 %0 AAE =013 & AB-0E AT
AB-0:= Lmg/miclA 90% o]/¢e] &2 IRAZEE el om vhg-2ol] o)4% sarcoma-180] th3}e]
74%9) AAEHE HAT AB-0F acetone Fxo| WE I 3L A3l AB-20, AB-40, AB-60, AB-80,

AR o

T =2 T

AB-A9] 5779}

ith. olF 718 B2 FRALYH F8& e AB-20 FE2 G3HE 39%, O

2 46%% TR, AL glucose, arabinose, xylose, galactose, mannose’} 6.49:1.98:1.24:1.00:
0.71¢] Hl&2 EARH L FAoln| Ak isoleucine(12.60%), glutamic acid+glutamine(12.45%), valine(11.
79%), alanine(11.46%), leucine(10.19%)$} aspartic acid, asparagine(10.56%) 5 ©]1t}. Pronase *1 &3t AB-200]
AE 78.5%9) FRATAS Jehlam 2 B8 14.5% 743 o), AB-209) periodate ALS} o A= &
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NAE At HAFY FFY G40 B 7Sl B
AHT o G EELS tiFE BA AR A A el ok
TAIAZEEH 28 UIFEEA dEHOE FubA
(Lentinus edodesy A A oA 523 o4 t}E=| lentinan
- ©] sarcoma-180°) thate] et abaE-S Jeldtia B
DHAG? FEWA (Coriolus versicolor)o) A 3238 Tl
t}¢] Krestin %3+ sarcoma-180, P-3883} Yoshida sar-
coma F TH4E $A T FLaAE YR o0 o8
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AN, FFolBl A Agaricus bisporus)e 5 ol Al
FHIA FAs BAAZE F F500 AL,

5 gl SF4 100 ml& 7}5te] 4°CollA] 244 7F wualalgd o
H, &L FE S A)FE 5gd 0.1 N NaOH, 1 N NaOH, =
= 5% urea®: T3 1 N NaOHE 100 ml& 7)8le] &
E9} AZE T& 2Elsle] dF9} wke olfdle &
fom, & 3 HCl g2 F3sigint. 7 2258
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Al 23k ¥ A 48] (complement consumption)d F-&
BAl 93t ¥ 88 AT ZAE E complement
fixation test®= ZA3tgrt. 2, o8] FX(100, 500, 1000
ug/mho] A g & gol24 Ei= 5% DMSOd| &34 &
34919 A7 2% gelatin, 3 mM Ca”, 10 mM Mg*o] &
¥ GVB"(gelatin veronal buffered saline, pH 7.4) 3¢l
S 247) 50 WA E3ete] 37°ColA 2087F 13} ¥hEA)7)
31 GVB"E 350 pl 713t & o] & 10~160M) 2 A< 345}
Atk of7]ol ThA] 750 i) GVB™E 7he oS ke 74
HEFE 250 W 78 37°Coll Al 6087t 23} wHgA|7) &
PBS(phosphated buffered saline, pH 7.4) 2.5 ml& 2o} u}k
+& FAANA. vhg-AL 2800 pmoA] ok 105-7F QA
gelaie] @0l A ae] FHEE 412 mmolA 245
o FEA ZA4LE NHSS} buffer, 2o] 2571he 4h-2-A]71
o] FHA) £3(50% total complement hemolysis,
TCHy,%)o| th3t A x4 (inhibition of 50% total com-
plement hemolysis, ITCH;,,%)32A] YeR 24T}

HESTHICRRE ]

Sarcoma-180 M| (10°cells/0.1 m))& ICRA mouse($L,
20g vjel) 2.8 Aro] 33 ol 45ka T2AHF B
20 mgkg w59 AEE 19 154 1047 57 Fo93519
o 2T A2 Al salined ARR3he] ke HbH o
2 FAste] dzwo R st GHE o] 45 He
& mouseE AT Y-S HE st FHE FFs)
Ak 4 AR &L AY AAFE 53 P22 Hlw
st 13t F2A A X WG (percent inhibition ratio : I.

R,%)Z AAFelgrt® A8 Z3)lE= mouse standard devia-
tionZ UERZ 3L one way analysis of variance (ANOVA)
& o83t TA AMeldte] P<0.05 £ P<0.01 FFA
AU

Us0| XESO| TEXIEE 28

SAREF v E oA 650 g 5% urea® T
3k 0.1 N NaOH g4 032 65°Col|A 24| 7F F=&38tn =3},
A T AL AB-0(73.8 g)S methanol 352 A5}
Methanol 7}-& A<l AB-M (10.07 gy& A3} methanol
718 & AB-1(61.35 g)& acetone Fof wa}l 57)¢]
gE o7 JAR A (Fig. 1).

U50| CHHCHLRO| S AN 232 ol

FEo) dE] FEE9 acetone YALHE FollA 71
2 A 24< vehd SigdEE AB-20 (30 mg)
< 10 mM CaCl7} &#¥ 50 mM Tris-HCl buffer(pH 7.9)
50 m/o] 832121 ¥ 10 mg2] pronaseE 713}e] 37°Coll A
482)7F ¢+ WkS-AlA pronase A3ES dYow, AB-
20(30 mg)E £ 50 mM acetate buffer(pH 4.5) 50 mlof] 5
o] 50 mM sodium periodate(NalQ.)Z 7}8te] 4°C 2ol A
343 WHSAIA periodatertstE-S ZAISATH? Zh2he] wt
SAAES T I FrA &9E 2ABEIA

CiERe| MY BN

2 M ftrifluoracetic acid(TFA)E 121°Cof| A} 1.547vE¢t 7}
T3] & A|ZE TLC cellulose coated plastic sheet(Merck,
5577 A3k T ethylacetate : pyridine : water : acetic acid =
5:5:1:3% A7) Bz dfe] AA FEEE F2 SR
), 7 7439 AL alditol acetate A Z HE
A2 ¥ GLCE Fsld EA8IAT. GLCY #AL2 3%
OV-225 chromosorb WHP 100/1202] packed columno] 32+
¥ Shimadzu GC-14A/FID/Shimadzu C-R6A chromatopac
(column temp. 225°C, inject temp. 250°C, detect temp. 250°C)
oA AAlsFATE

Tdojn|cibEA

TR 2 mgE 6 N HCI 2 mlof] &3)A171 & A 7}
282 Fsa et 105°ColA 24X7F 73|22
%+ HCIE AAT v 798 2miE A3 ¥ 04um
microfiltration filter paper2 of3}3le] A|Z 2 /\}%*3]-9";\1:}.
AlE 20pulE  ortho-phthaldehyde(OPA)-mercaptoethanol
reagent 40 |1, iodoacetic acid 40 9} T3 & 2871 vk
AlA OPA Fr=AZ A3 & HPLCE o]-&3to] FAdoln
AHE B3¢tk HPLC £42 Gilson HPLC/Waters No-|
va-pak C; (4 pm particle size, 3.9X 150 nm)/Fluoresence]
detector(E,/E\=338 nm/455 nm)S- o]&-3}53 ).

gt
Z 32 glucoseE EF&EA R o phenol-sulfuricl
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Agaricus bisporus (650 g)

Extract with 0.1 N NaOH containing 5% urea
at 65°C for 2hr, neutralize and dialyze

Centrifuge at 400 g for 30 min
Supernatant Residue
| Lyophilize
AB-0O(73.80 g)

| Reflux with MeOH at 65~70°C for 2br (5 times)

I |

Supernatant Residue
I Evaporate Dissolve in water (1,000 mi)
MeOH soluble fr-. Centrifuge (4000 g, 30 min)
(AB-M, 10.07 g) —|
Water soluble fr. Water insoluble fr. (11.50 g)

Add 250 m/ acetone
Stand at 4°C for 24hr
Centrifuge (4000 g, 30 min)

i
Supernatant Precipitate
Add 370 m/ acetone (AB-20, 31.25 g)
Stand at 4°C for 24hr
Centrifuge (4000 g, 30 min)
i
Supernatant Precipitate
Add 1,280 m!/ acetone  (AB-40, 15.05 g
Stand at 4°C for 24 hr
Centrifuge (4000 g, 30 min)
Supernatant Precipitate
Add 3,000 m! acetone  (AB-60, 8.49 g)
Stand at 4°C for 24 hr
Centrifuge(4000 g, 30 min)
1
Supernatant Precipitate
(AB-A, 325 9) (AB-80, 5.99 g
F‘ig. 1. Extraction and acetone fractionation of anti-complementary polysaccharide from Agaricus bisporus
cidd®o.2, 23 g2 D-galacturonic acidE T2 Z Table 1. Anti-complementary activity of extracts from edible
[2 3le] m-hydroxydiphenyl20. 2, Gz gape po.  Mushrooms
vine serum albuming ¥ EZE 3l LowryH*o & 7t ITCHy, (%)
2} A 23t ). Mushroom Hot water Cold water  Alkali
é 1) I‘ al —IQ extracts extracts extract
=L 3] (Ganoderma lucidum) 76 17 82
A X)(Ganoderma lucidum) 52 56 85
AlZ HA XA ZRE ShER A0 A o) (Flammulina velutips) 78 50 88
Sl W AHdA 1089 el 9, g 8 Wobe] IEeldsmrasbigons) 76 " o
R T 511 3] B0 2}2](Pleurotus ostreatus) 43 49 90
E!E‘E T oﬁ-xﬂ 2 3= A —101'92‘:}- 30—!?‘—;"” e 8 = R (Lentinus edodes) 33 34 80
- AR 1mg/mioA BAl4H) £39& o83l A3} Bo|(Auricularia auricula) 45 46 55
F&Qﬁ% H279] 124 $3(50% total complement hemo- o) (Gyrophora esculanta) 65 56 70
. _ N =] (Coriolus versicolor) 30 33 78
3l AA]E -
ysis, TCHso%)Oﬂ. gtk A ]‘E(I/I:hlbltlon of 50% total :om LA (Griola fromdoss) o6 o 75
plement hemolysis, ITCH4%)2 4] WER|R1T}. Table 1] 2 *ITCH(%) : Inhibition of 50% total complement hemolysis
fﬂMl }‘1 Hy oa"%]"j/] ZF‘%%‘E‘(G%)"“}"} 80% 01}61'94 =2 The concentration of each extract was 1000 pg/m/
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#ol e 9anRR S o] Wil 2217) o
HSUA Whelel 0] fold BASEA B3] B4
ATHF) AEARREY Ao w FREAT.

r_{

AU20| BEAMEY S| £5

g e guA B4 vehd FEolulel thajel
Z 48 YA BYH FFAF, F2e AEFAT
%89 FuATYL 05 mgmie] FEolA S5}

ITCH:(%)2.2 #A|313& wi(Fig. 2) $5Z 5 H]3}
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Fig. 2. Comparison of ITCH,, yields and total sugar in the
water and organic solvent extracts from Agaricus bisporus. A:
EtOH, B: MeOH, C: Acetone, D: Hexane, E: Hot water, F: Cold
water, G: 0.1 N NaOH, ll: ITCH;(%), B8: Yield(%), [1: Total
sugar(%). The concentration of each extract for anti-com-
plementary activity was 0.5 mg/ml.
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Table 2. Anti-complementary activity and chemical composition
of alkali extracts obtained from fruit body of Agaricus bisporus

ITCH;;, Yield Total Uronic Protein
(%) (%) sugar acid (%)

Temp. Teme

('C) () @

97 2 92 1041 39 28 43
97 4 92 1291 30 25 45

0.IN NaOH o 6 9 985 25 18 50
97 8 70 748 23 22 58

65 2 % 759 47 32 39

1IN NaOH 4 24 8 1187 39 32 50
97 2 91 651 23 40 S8

01N NaOH 65 2 95 1175 50 42 38
+ 4 2% 84 794 37 30 40

5% urea 97 2 74 462 29 26 52

*ITCHs(%) : Inhibition of 50% total complement hemolysis
The concentration of each extract was 1,000 pg/m/

= 9gE] $22 o) gek: o] nrt AabHolRT B
93},

Table 2= FFole] ¢z FExde Aty 93t
a

4

A B4, FE2TE, 2, U gk 55 2ALEE A3t
t}. 0.1 N NaOHE o]-£3}4] 97°CollA] F&319 & o) 247k
A X7k Atolole B ABA 0] 90% ol Fo T BA &
Ao 4Nzt FEA] 7P & FF TE(1291%)
BT 28 8A)ZF FEA G 70%E FRADAo] o
& FREPN FETEE FHo] ZASIUTH748%). 1N
NaOHE ©]-&-3}4 65°CSt 97°CoA Z}2; 2/ 24 &
HANGAHL 2%, 1% vlssltg o) FE2+82 43S
B2E0] 97°C FEA 6.51%F JERIITE 4°CollA] 244]
7t 329 AL, 2E52S 0.1 N NaOH FZ A9} v)=d}
FL 85%= AzF ol Wt AW OFEFL
o]z FEaldom gAH R AAF Y FEI} ¥,
Azre] ArE FYEFo] oA AEHHE A
o2 AEHAYG HAFI SA5 e ddF © @R

S Ak oz AEE JREo|AY dddiAl AT
Q= FHRA G FFo] FElEtan FEA9
urea® FH71e o SR sl BV} Hedvke
B3] we} 0.1 N NaOHo| 5%¢] ureal Hrfste] 65°C
AX 2A7 FE23 A9V 7P B2 FRAGH 5% Y
o FE58% 11.75%% B0 Er}. 4°CoA
= B3l urea A7FEAE AT 4 QIS 97°Ce FS
= @47 8ol §73] LA tk(Table 2). FEEFS
A Sherl 2-4%2 4 2 W3t A & w3
23~53%2) W92 R A FAo| B XA vl
o] FfEon Tl 40~58%2] WA Ed
7N E A FHREe) AT

—

(r g4 4o 1o

kol BEAY Bl 54
z=

AzD FdolBlA 650gS 5% ureaZ 33 0.1N
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Fig. 3. Anti-tumor effect of Agaricus bisporus polysaccharide.
Control : Saline administration group, AB-0:The crude poly-
saccharide fraction of Agaricus bisporus. Sarcoma-180 ascites
sells (1X10°cells) were transplanted subcutaneously into the
groin of ICR mice. After 72hr. transplantation, the sample was in-
ected intraperitoneally at 20 mg/kg daily for 10 days. The mouse
was sacrificed and the tumors was excised, after 28 day.
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Tig. 4. Anti-complementary activity of several isolates from
\garicus bisporus. 1) AB-0 : Alkali extracts of Agricus bispours, 2)
AB-M : Methanol soluble Fr., 3) AB-20: 20% Aectone precipitate
., 4) AB-40 : 40% Aectone precipitate Fr., 5) AB-60 : 60% Aec-
one precipitate Fr., 6) AB-80 : 80% Acetone precipitate Fr., 7) AB-
A : Acetone soluble Fr. The concentration of each extracts was 1
ng/ml

VaOH 42 2 65°CollA] 247t 857 F&8lm F3l, T4
sto] EAIEE AB-0(73.80 g)S Ik 1 mgmle)
1A 90% olel %e FRABHE UEhls ABOE £
FAEZ} o] E vhg-2o] 10 mg/mikg FER FoJE YL
o2 sarcoma-1800 thale] oF 74%<] ZkR| <) F 7}
Lreb o] (Fig. 3) %F4o] R AGA o] 3Ege

Uehd sbsAdel acn wusgnh. ABO RS
aethanol $HF31o] methanol 7H&A 8- A A3t 1 ZHA}
Fig. 18] Wl ule} olME B33 3 2} gRo) gn
124 (Fig. 42 AR 5709 oliE Hdngdes
0%2] oPHENA = AB-20 o] ABO gEur}
745 o] 1 mg/mlo] FZol|A 97%=2 744 E9kon] AB-
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Table 3. Chemical composition and yield of alkali extract and
acetone precipitates from Agaricus bisporus
AB-0" AB-20° AB-40” AB-60” AB-80” AB-A”
(%)

Yield 11.35 423 20.4 115 8.1 44
Total sugar 49.0 39.0 51.0 37.0 16.0 6.0
Uronic acd 5.0 5.0 6.0 4.5 35 35
Protein 39.0 46.0 21.0 430 61.0  83.0

"From the freeze-dried fruit bodies of Agaricus bisporus
From the fraction AB-0

Table 4. Sugar composition of alkali extract and acetone pre-
cipitates from Agaricus bisporus

AB-0  AB-20 AB-40 AB-60 AB-80
(molar ratio)
Fucose 023 0.74 <0.10 1.75 <0.10
Arabinose 0.52 0.58 trace 1.00 0.47
- Xylose 1.00 1.00 1.00 1.00 1.00
Mannose 0.71 1.24 0.40 0.71 1.45
Galactose 1.08 0.53 3.80 1.47 2.47
Glucose 9.72 6.49 7.20 17.44 517

40(83%) > AB-60(72%) > AB-80(68%) > AB-A(23%) 4=0]%]
on 2589 Weg FEYRAB-MeINE 1Y ve
BH@1%)E YeriAh 7t QB Se) e 24 S8
2 H)@3 A(Table 3) 23 TS AB-40(51%), AB-
20(39%), AB-60(17%), AB-80(16%), AB-A(6%)2] &A=
FrERoH gD e BT 5% W2 v)lmE 2o
A ol PRI A Bed B B Ao 27
90tk B0l 7Pg ¥2 AB20 BRolH AB-0o] |3l
UL gasn ano] 46%2 Z/HHE Anold U7
2] 2% A|(Table 2)2) B3} thg, w2l Gabspel ey
& Foeha] e Ao Tk

AB.02] olHE RHEEI ABO0e THUE R4
Table 4¢] ZA3}olA] deoxysugar$! fucose, 9 EFZ¢] ara-
binose, xylose, §¥r9<] mannose, galactose, glucoseE©|
BRI BE R ghcosert 71 Bo] FiHol
slel4 pglucans] £4) 7Fs40] AAFEIRE BAdo] B
AB-20 &2 glucose, arabinose, mannose, xylose, fucose
£90] 6.49:1.98: 1.24:1.00:0.719] ¥ &2 TAH 9%
ohER 2 H8F wudel T4 ofulnAbe B A%
= Table 59} 2t} 8 Z45E AB-202 E} 23 nfzt
7FA| & alanine(20.59%), isoleucine(16.85%), glutamine, glu-
tamic acid(14.12%)3} leucine(13.83%)7} 100]Z2] ofn) it
< 3t AU 28z G714 ofw) Akl lysinee] 3
T2 EHEE vE =% 1H0.29%) WS ofv] Ak

phenylalanine> € &Zof w3 FdjFoz He A
235%)y& Bk sy "AA7A opu At 2AJo] 1
Agdo AR QgL vtk BuE glom ok
3 SUTERQ FEHA PSKY9F ARH A Eeldh
FETWd IR olniat 2ANE FEE TEH
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Hobe 4 gk
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Fig. 5. Anti-complementary activity of AB-20 by pronase or
periodate treatment. A : Native AB-20, B:Pronase digested
AB-20, C : Periodate oxidized AB-20.
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Studies on Bioactive Polysaccharide Isolated from Agaricus bisporus _
Mee-Hyang Kweon*, En-Jung Lim' and Ha-Chin Sung' (*Institute of Biotechnology, Korea University 136-701,
'Graduate School of Biotechnology, Korea University 136-701)

Abstract : During the screening for anti-complementary activity from 10 kinds of edible mushrooms, an alkali ex-
tract of Agaricus bisporus showed the highest activity through the complement fixation test. The crude anti-com-
plementary material(AB-0) from Agaricus bisporus was obtained by the alkali extraction using 1 N NaOH con-
taining 5% urea(65°C), followed by methanol reflux, dialysis and lyophilization. The fraction AB-O showed potent
anit-complementary and anti-tumor activity against sarcoma-180 injected mice. The fraction AB-O was divided into
S fractions(AB-20, AB-40, AB-60, AB-80, AB-A) by gradual acetone precipitation. Among them fraction AB-20
having the highest activity and yield was found to contain 39% carbohydrate and 46% protein. The anti-com-
plementary protein-bound polysaccharide AB-20 consisted of glucose, arabinose, xylose, galactose and mannose in
a molar ratio of 6.49 : 1.98:1.24 : 1.00 : 0.71, respectively and its main component amino acids were alanine(20.
59%), isoleucine(16.85%), glutamine+glutamic acid(14.12%) and leucine (13.83%). The anti-complementary ac-
tivity of AB-20 was decreased greatly by periodate oxidation, but decreased slightly by pronase digestion. This in-
dicates that polysaccharide moiety is corelated with the anti-complementary activity and that protein is also in-

volved in the activity.
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