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Dvelopement of Mass Production Technology and

Manufactured Goods from Agaricus blazei

Using Biotechnology
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SUMMARY

Numerous effort has been made to treat cancer and tumor. There
are three kinds of method for the treatmemt of cancer and tumor.
Chemotherapy, radiotheraphy, and surgical operation has been main
trend. Those methods, however, have some undesirable side effects.
Recently, anti-tumor polysaccharides have been isolated from natural
sources such as higher plants, fungi, yeast, bacteria, These
polysaccharides used biological therapy to overcome these side
effects and to enhance the immune system, especially, behaving as an
immunomodulators,

The antitumor polysaccharides widely vary each other from the
viewpoint of the sugar composition and the chemical structure,
Generally, the common structure of the active polysaccharides is the
(1-3)-linked A -D-glucopyranosyl units, These units are randomly
branched by A-D-glucopyranosyl units attached with 1-6 linkage.
According to the extent of degree of branch, molecular size or

structure conformation, the activity was greatly varied.

part 1. Development of manufactured goods from Agaricus blazei

and economic evaluation

Agaricus blazei murill 1is an edible mushroom belong to
Basidiomycete, this mushroom has recently been attractive as a

health-oriented food and as a material for the development of drugs.
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In this studies, optimization of seed culture conditions and
development of solid culture techniques was investigated for mass
production of Agaricus blazei fruiting body. As well as economic
evaluations of marketing, development of fruiting body’s manufactured
techniques and goods was carried out.

It was elucidated how to shorten cultivation time of seed and to
maintain the stability in mass production of fruiting body. The
materials of solid medium compositions was able to obtain through
domestic resources,

Freeze drying and heated air drying methods were investigated
for the development of fruiting body’'s manufactured technique, In
case of freeze drying method, fruiting body’s taste, flavor and shape
were stably preserved. Therefore, freeze drying method was better
manufactured technique than heated air drying method, Although freeze
drying method is more expensive than heated air drying method, this
method was nhecessary to preserve the advantage of special flavor's
from Agaricus blazei like a Tricholoma matsutake. One of the methods
to produce a high quality of manufactured goods is a granule or a
capsule from with hot water extract of fruiting body to commercialize
in a food and drugs.

Because of the ease in dissolving in water, tea-bag with
Agaricus blazei powder will be attractive for customer. Since
hot-water extract of fruiting body and culture broth was high
viscosity, it was difficult to manufacture capsule. However, it was

not difficult to manufacture tablet formulation being able to mass
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production, Manufactured goods using extracts of culture broth and
fruiting body were expected to enlarge market size because customers

expect an anti-tumor effect.

Part 2. Process development for seed and biocactive materials

production with Agaricus blazei using bioreactor

The polysaccharides having antitumor activities were reported,
which were extracted from the fruiting bodies, mycelia, and cultured
broths of Agaricus blazei. In order to maximize the polysaccharide
production, this work had concentrated on elucidating the
characteristics of cell cultivation and polysaccharide production
through the liquid cultivation, The effects of the culture conditions
and the medium compositions such like carbon, nitrogen, trace metal,
and mineral sources were examined to increase the polysaccharide
production,

The culture conditions for the polysaccharide production were
27°C, 150 rpm, and the initial pH 5.5. A new modified medium was
developed for the polysaccharide production. The optimum glucose and
yeast extract concentrations were determined as 80 g/L and 20 g/L,
respectively. The addition of 2 g/L MnSO4 - 5H:0 and 2 g/L CaCls + 2H:0
increased the polysaccharide production.

Amino acids were examined to increase the polysaccharide
production in the liquid culture. The effects of amino acids on

polysaccharide production were studied in the YMK medium and the
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modified medium, When 2 g/L of glutamic acid was applied at 4 days of
the cultivation, the biomass concentration was 12.9 g/L and the
polysaccharide production was 9.1 g/L in the modified medium,

In batch culture without pH control, the maximum biomass
concentration was 13.2 g/L and the maximum polysaccharide production
was 9,2 g/L with the culture conditions of 200 rpm and 0.5 vvm. On
the other hand, when the biomass concentration and polysaccharide
production were lower with pH control than those without pH control,
When 2 g/L of glutamic acid was provided at 4 days, the biomass
concentration was 13.5 g/L and the polysaccharide production was 9.9
g/L.

The optimal modified medium contained 60 g/L glucose, 15 g/L
yeast extract, 2 g/L KHPO4s, 1 g/L MgSO, - 7TH:0, 0.05 g/L MnSO, ¢ 5H;0,
In flask culture, the maximum cell growth was 7.1 g/L and the
polysaccharide production was 4.1 g/L.

The effects of agitation and aeration were investigated for the
polysaccharide production and cell growth in batch culture, Agitation
was varied from 50 to 300 rpm and aeration was from 0.5 to 1.5 vvm,
The polysaccharide and biomass concentrations were 6.5 g/L and 12
g/L, respectively, at 100 rpm and 1 vvm. In order to increase the
cell growth and the polysaccharide production, the relationship
between dissolved oxygen concentration and polysaccharide production
were examined, When dissoved oxygen concentration maintained at the
level of 10-20%, the biomasss concentration was 13.8 g/L and the

polysaccharide production was 8 g/L.
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In order to maximize the cell growth and the polysaccharide
production, two kinds of fed-batch fermentation process were
performed with varying the feeding medium compositions and the
feeding rate. The relationship between dissolved oxygen concentration
and polysaccharide production in batch fermentation was applied to
fed-batch fermentation, The biomasss concentration was 21.4 g/L and
the polysaccharide production was 11.8 g/L by the constant feeding
rate of 6 mL/hr with 80 g/L glucose and the modified linear-increase

feeding rate with 20 g/L yeast extract,

Part 3. Process development for isolation and purification of
bioactive materials from Agaricus blazei fruiting

bodies

B -Glucan, a kind of polysaccharide which is a particularly
abundant in Agaricus blazei, is known as the bioactive materials,
especially anticancer agents. The process deveiopment of the
isolation and purification process of water soluble B-glucans from
Agaricus blazei was achieved and the process operation variables were
optimized,

Crude polysaccharides(CR.PS) were obtained from Agaricus blazei
fruiting bodies by hot water extraction, filtration, solvent
precipitation, dialysis, and freeze drying. Neutral and acidic
fractions of polysaccharides were separated from crude

polysaccharides by ion chromatography and then high molecular
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weight(GH) and low molecular weight(GL) fractions were separated from
neutral fraction by gel chromatography. The high molecular weight was
about 3.9%x10° and the low molecular weight was 1,5%x10%. The
chemical analysis of the extract from each fraction compounds showed
44-63% of polysaccharide and 2-23% of protein. The polysaccharide
consisted of five kinds of monosaccharides, glucose, galactose,
mannose, fructose, and glucosamine, The optimal conditions of
temperatures, operating time, organic  solvent volume for
precipitation and dialysis time were investigated to optimize the
process of isolation. The optimal temperature and operating time were
95 C and 10 hours, respectively, Optimal ethanol volume for
precipitation and dialysis time were determined 4 times and 7 day,
respectively,

To maximize the f-glucan extraction, applied microwave assisted
extraction method was applied. Optimal extraction conditions were
obtained under various extraction time and applied power, which was
examined as 200, 500 and 650 watt, It was also examined for open
system and closed system. The structure and concentrations of the
raffinates were analyzed by nuclear  magnetic resonance
spectroscopy(NMR) and infrared spectroscopy (IR).

In case of conventional solvent extraction method, the
polysaccharide was obtained 0,0301 g/g under the condition of 10
hours extraction, 4 times solvent volume and 3 days dialysis time,
Whereas, microwave assisted extraction method allowed to obtain

0.0411 g/g of polysaccharide under the condition of 50 minutes
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extraction, 2 times solvent volume, 2 days dialysis time and applied
power 650 watt,

From these results, it was proved that the extraction yield of
microwave assisted extraction method was higher than that of
conventional solvent extraction method., It was also observed that
microwave assisted extraction method requires less amounts of
solvents and extraction time compared with the conventional solvent
extraction method,

The supercritical fluid extraction(SFE) technique was applied
for the isolation and purification of nonpolar physiologically active
materials from Agaricus blazei fruiting bodies. The qualitative
analysis of extract was accomplished by gas chromatography-mass
spectrometer(GC-MS), and the extract was determined as a linoleic
acid(cic-9, cis-12~octadecadienoic acid). In order to obtain the
optimum operating conditions for supercritical fluid extraction
process, the various temperatures and pressures were applied for
process operation, From the comparison of extraction efficiency,

50 T and 200 Kgi/cn were determined as optimum conditions

Parts 4. Determination of various functional effects of Agaricus

blazei following different manufacturing process

The antitumor activity of water extracted Agaricus blazei was
examined against five kinds of established tumor cell lines, For the

test, we prepared human gastric carcinoma (KATO IIl), human lung
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carcinoma (A549), human breast adenocarcinoma (MCF-7), Hep-3B (Human
hepatocellular carcinoma), mouse lymphoma (Sarcoma 180), and mouse
lymphoma (Yac-1). Agaricus blazei was effective at 3 ppm, 10 ppm, 30
ppm, 100 ppm, and 1,000 ppm, respectively. These results suggested
Agaricus blazei may have tumoricidal activity.

In order to determine the effect of Agaricus blazei on the
phagocytic activity, we prepared human neutrophils and monocytes. And
the phagocytic cells were cultured with doses of 3 ppm, 10 ppm, 30
ppm, 100 ppm and 1,000 ppm, respectively. In all phagocytes treated
with different doses of Agaricus blazei, there was moderately
enhanced phagocytic activity. And the enhanced phagocytic activity
was fully doses dependent. To determine the bactericidal and
bacteriostatic effect of water extracted Agaricus blazei, we used
disc assay with various kinds of bacterial strains. The results
proved that Agaricus blazei has pronounced non antibacterial effect,

In order to determine the influence of Agaricus blazei on immune
function, various concentrations of Agaricus blazei were administered
to mice for 10 weeks. And the functions of various immune cells are
analyzed by monoclonal antibodies. The Agaricus blazei administered
group showed an enhanced immune function to compared with untreated
control group. Agaricus blazei induced the activation of T-cell in
the early immune reaction, The expression of MHC-class II was also
increased in the Agaricus blazei administered group. And the increase
of helper T cell by Agaricus blazei affected the B-cell and cytotoxic

T-cell activation by signal transduction,
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These results suggested that long term administration of
Agaricus blazei modulated the immune function in vivo, The aims of
this study was to elucidate the anti-oxidative effect of Agaricus
blazei in the tumor bearing mice. Mn-SOD activity, the expression of
TNF- @ receptor, catalase activity and glutathione peroxidase
activity in the water extracted Agaricus blazei 100 mg/kg treated
gorup were significantly increased, respectively,

The antitumor activity of ethanol extracted Agaricus blazei was
examined against various kinds of established tumor cell lines. For
the test, we prepared human gastric carcinoma (KATO 1I1I), human lung
carcinoma (A549), human breast adenocarcinoma (MCF-7), mouse lymphoma
(Sarcoma 180), Hep-3B (Human hepatocellular carcinoma), and mouse
lymphoma (Yac-1), Ethanol extracted Agaricus blazei showed an
inhibitory effect in all tested tumor cell lines at 100ppm. These
results suggested Agaricus blazei might have an tumoricidal activity,

To determine the effect of ethanol extracted Agaricus blazei on
the phagocytic activity, we prepared human neutrophils and monocytes,
And the phagocytic cells were cultured with doses of 3 ppm, 10 ppm,
30 ppm, 100 ppm and 1,000 ppm, respectively, In all phagocytes
treated with different doses of Agaricus blazei, there was the
moderately enhanced chemiluminsescence activity neutrophils. And the
phagocytic activity of ethanol extracted Agaricus blazei against
monocytes was much higher(2 to 7 fold) in comparison with that of
neutrophils. To study the effect of ethanol extracted Agaricus blazei

on the natural killer(N-K) cell cytotoxicity, we prepared mice N-K
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cell treated with Yac-1. And the N-K cells were cultured with doses
of 4 mg, 8 mg, and 16 mg, respectively. In all N-K cells treated with
different doses of Agaricus blazei, there was the moderately enhanced
N-K cell cytotoxicity. And the enhanced N-K cell cytotoxicity was
fully doses dependent,

Acute oral toxicity of Agaricus blazei was performed in ICR
mices, ICR mice were administered with dose of 10,000 ppm of ethanol
and water extracted Agaricus blazei, respectively. And clinical
signs, mortality and body weight changes were ohserved for 2 weeks.
In all animals administered with ethanol and water extracted Agaricus
blazei, there was neither dead animals nor significant changes of
body weights, In addition, no differences were found between control
and treated groups in clinical signs and autopsy findings., Therefore,
LD50 of Agaricus blazei was considered to be higher than 10,000 ppm
in ICR mices. In order to investigate the curative activity of per
oral administration of Agaricus blazei on tumor, ICR mice was
subcutaneously implanted Sarcoma 180, In the 300 mg/kg and 600 mg/kg
Agaricus blazei administered groups on 29th day, the development of
implanted tumors was severely inhibited by 45.6% and 64.2%,
respectively, The regression rate of tumor was dose dependent. These
data indicated that Agaricus blazei showed an anti-tumor effect,

In order to investigate the curative activity of per oral
administration of Agaricus blazei (300 mg/kg) on hepatic
carcinogenesis promotion, ICR mice were treated by partial

hepatectomy(PH) and also diethyl nitorsamine(DEN), a
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hepatocarcinogenesis promotor., In all Agaricus blazei administered
groups compared to PH and DEN, PCNA positive cells, which was a
marker for tissue regeneration, were significantly reduced. These

data indicated that Agaricus blazei showed an immune-modulating

effect,
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pypag | oURI8E (ke 3)

(60C, hr) °(:)E il K
24 30 13 14
1 80 15 16
60 90 14 14
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L2 JHgsle] JH3AY 2 8EE AESC (Fig. 9). 4328 52
A2ELY B F5del #A 7132l ofsgo] stk ol EAE
Ak oyt =& AEy 4 glria et

EF A e AeFA(1/10)3 F529(1/50)8] ZHLHch=
LEEA(1/100)2] B9 A2oM Hrl A7]A5817]7F Fou} ALoA
&S0l A" JMssdo] At Ee AL BAA FEIL UF ol U
Bol UF 2ojx& ¥fol dojdth umletA Hrh Ao 5% &S 3
ohfo] AM&Al Wt WA 7Hs8S wiAAA JH2d dast gl

3) wikeq oy
TAA A S T3 LYEE T NS JHEAEE £ U=
& 5FAA spray dryer§ o] &% B 71Fago] AW $2E LE
BTt Wi Eol uhet wige Yol Exfdte 1P EY EIL Eil &
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BAE7 defA A "ol R EF BLY 22 A starch, glucosed HlZ
steict (Fig. 10).

Starch& AR vlFY] ¢ sFAYol H=2 LashA U4& I=
2 2185 =7t vhf &okvh ol glucoseE AHER v B
2~3) BEY wHapyPol Wasidrt oy widdy sHEL FHA
ZAIA FUHY 9ot oetEE o] 8T FE2ES FHARNA Fuy
Z9E sl 78S AESHL

4) A
TARA gAGE ol LYE e FAAE FHAARAA Eulst
olrh (Fig. 11). ] d=lA71E €elstoy 71334 4 &8 ZHES]
ot ER RAFEE 1A U FAH Y vl S A FHY Y
A& Y gAY 4 ode WdE FESGTL & RS wed

AA BAEE 5Y F As 7HEAE AEE ZEsiodch
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I. WA 7HgE AY
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1. wjgeie) £& 7Hg71e Y
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ulj oFof o
et el &

- vl 358
>[® Bp{et el 3 [ 39 EJ

- egela |

B2 lzas 2w
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U F2AZE 5 N1EAEY 2RI 3

HA AN ARES £U Bel2 9] e 45a2d §
AAzx Aol AlgHTl HFARE AR EY ¥e| BEo] offha, A
AR ZE FEAS ol Bt ol Wigo] o]Fojx]y] Hr}. 1y FAA=R
WAL AAAL] Pelg auiE EEY 4 glom wilo] Ee sx: g

= B ¥ % g4 wIE HANY £ Aok AHe] gt dhxwt

THAz A WP dFDzo0 A% Yol vlsh ulgo] wo] A8
o] glth ofrlel A WRE 53] o] WA npxsixe o 8
o] mi¢- 3t HFolslrhe Aol glong mA AEHE ol uha}
& BEI] YN BEAZ A% whyg desls Flo] gulE A
Hojet FZAdiTh T WY FELY BIINE &ol7] A3 e
A" WA FEES AUPeAU W& Hel2 FEISIS] AE 9 JorE
SBME 1 o877} )

7HE71E MEAPelA wad dFAze} @43 Aol uFR o
TEPAE] Lashy FAARYAZ o]FA WS WY 5 & A
27 desich B AAE AEHY FS FAARA vje} zte] &
glEle Zot #8E 4 ook 2EY AEHEAE S L6l M3
E7F 343 AT + 7] dEo] LHEE APol wio] EHAARYA
= o83l AL rled B3l AEAEY FIANE Y 4 A

t},

=

rr
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4. WA QR gl F&8 13AFE AY

7h 7EE ARl whE npAlY A 3]

2% 1A% wE HEAHE W 4nNA Ao wE uAYE =
Apstalct. AHA Az FolMe dF % SHAARAE BF AZ=s} &3
o) w2 AFEY] wE 7t Aol Ay o] FH Aoz ngd
ok ol ARES U S80S AP tea-bage] MIEJ Ald $¢t
th 712 Eo] met F7EEte] widnlE del & el ok A
222 Fte TEHs Jed SR HEER FIIAY A
AFEE MLste] Batste B0t BAEE FAE & A& Bohlat A%
HRANME P45 24 € 2o vicidc)

Y AR A rE B wfgeiole] B Bty &3]
£ o] Ad Friz werE gdct. Tablet ¥ Capsule Hele] A F4
BB FelaAlol ofgFol stk FAMNY Z¢ Busiste] xstA
U AFUEAF] HMEEAMY 522 IFE 4 Urh

U 7hgIEel mE 718 ER H9us AR

chE WA te] A RUIAE shE obrle] A ML ] whd 3t
o] Fsict. It AW Adelod e ¢E oA 147 g i
of B&7|Zto] wi¢ gl wetd 871 el W 2FARAE 43}
FEUEE Y 43z U I3 A=20 3 AFY BES
g 4 glvk. 7Rl wWE Vs 24 ¥Y
of & W= ek I Mgl wE EE
ol v A FHEAl Fslop & Wt Urh

)
rO
rg
il
It
ol
T
i)
o%,
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CIZAE 7154 2E)

713e= 7127148 AN .
A 3
a}"% <& gxz;‘q—& =
N T2 Suopiag
o AHAlA o BAAZ tea-bag
2o |oggdz tablet >3 R Y AR
- capsule
o B
D3 3 paste| * 1M > REME HE
o A}AlA
P
o A
e A AR
= tablet
23 E o 2 capsule £x] olel&
) %.@Zi}_ 7]L_,\-] Oj:;__ > %ﬁﬁ—%)‘] 75‘1‘“)‘6‘
o0 ™ %}5‘:
=]
A Ssn gm| Y dVEAY
pray dry 7032_“)5‘ 60 1\0"
o njjoroi ey o FAAzEY cabl > HABOR )
t
- O%Ql} %‘@7{1}- c: Sjle %Z]
ks duct S DO PR LELEL
sad= S EE My pa
o H A2
A
o #M - FAAREY A7 E > §EJY HE
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5. W3 AN 9 2285 JHEAE Y

7b. FREAES &3 9 vigd

TFEUEEA AN E ol g3l £ H 5438 S 7HEslgen
A GE B wigel] W FAAE o]83te] By, wigoid U
ool thdt 7HF& o] AFY ThYHE A=3telrh

1) WA AN

7h 2HdA] 5AAz B 2 AE

W) $242 £Ue A% ozl AUPelR tea-bag JHEAHE
th thE FF2 A=At F2 YA SHUE tea-bag IHEAE

2) WA AN d¢-FEE
7h) FEE8 &AL o83 capsule THEAE
L) & (spray dry)& o]-&%t 7}gA|E(tablet3} 75428 -bottled])

th) deFadE o8y JFAE(7]58 & E-packy)

3) wigel oy

7h) wjdel ey &g o] &7t capsule 7HEAE

L) wfiooie} k(spray dry)& o183} 71EE(tablet 3} 715228 -bottled))
T} wliggode] letg o83t FREAIR 715858 -pack])

4) EAHA]

7h Ak BT FA FEAX £U X AE

) A FEAXELS o188 NFEHIE €8 Y

Th) AR} widel S A EEE wjd Y] spray dry EHE ol-§
& JhEAE A



L ZHAE AAE

7t F72 JHEHUEE ol &3l JIFA Yl wE AAHE & AE
sttt AN EuE o] &Y tea-bagd] FF HHUFEHIZ ARIEEH
E&S Bol3tA & 4 9o HIEE kolaxt FHHrl A d4FE
W g AL o]-8T capsuled] FF 7tFA el WE EAA
&, 7tgAIe] L) Heln IFER AL FESO] vl$ HojAch
Hofl spray dryg ©]-&3dto] FUEHT F tablet2 2 J}FYH -9 7HEAH g
7} fl 3 thAAdA] & B Fol Qlth V8 & E(bottle)d] F-¢E By
FE nesle] FPAE HIBlEEN JZEE golixl Tt EF 2
AN o3& U ujdo{d PE o] &3 V5 SR (pack)e] B¢
o 2 AANE o] &IEEA B W L rid JZTETt HojH £ gon}
Bl BAE FAAA 482 AIEE Izt A7) 22} sHAc)
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H3 AAE AL

raus | 8 73 ¥ @ Mo
> —E«‘Q&%(lOOg) : 2;2;:; © 15g g ;]z;zﬂgi
¢ NS O FRAE e E) (328712 Wng/E)
. oj7te] B WA - 100% WA Eg
ol RAmA ¢ WA Ly -4 |P BB
copb|FAMAl « SRR | - EYuE - 401
. 2 }
o S » capsule(soft) ) :z/%p:c]l%:soomg > %rzﬂ{
& AdA - 2008 /'8
o v p tablet « BAEE7|2:2000g/ 3
wirag| oo " 0 sanx
» 7l &S(bottle : 100al) | - FHE7E:50008/ 8 | whya ujm
O WAz |p 7154 S8(pack ¢ 100 o) - F2E7)&:500mg/ ™
- 103 /pad > B
O Wl » capsule « 2EE7]F300mg/ A A&
> Euyay
- 2008 /4
» tablet . 4%%77—@:200;115/% :{I’q ?@{i?&
& vigeid 1o Ny el L e
~ spray dry
b 754 Sf(bottle : 100 ul) | - FBEZIE:500088 | b 2palay
dr4&Ed
AAA H2
ou o > 7157 SRlpack : 100 o) -2 3EANES000g| S8 M
bR EP(100g) @ Adisex | gjwi
& FAA O FAAZEY .oz ALE
. . > oopE A
> HE HIE HE - &F e
cRulg
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6. 7FZAFEe] niAY At Hi

7v. 7FEAE wE Al ZA3 Bt

o8] 7128 F1FA Yol niel BAE L ARHRE sl AEY
Az 8 J12¥elE tea-bag@ I} 7|5 SR EA bottled} packd o
BrehE] ol

Tea-bag¥ & URIAH|AIESY HIEE7} uff o} A|AHELE nj$- &
olg o R wthycrt v Ko] JpFapo] ulP thedte] FAAdo] wrl
71578 82 A% bottle¥ S YtAv|AES Yo R 3133, packy
< Esol izt Vst & AnAES tjdLe R niAYE sich oyt
NHFAFES AR A Fofo] wpE cfEgAdile] FE3] 7Hedtn olof

nhE FAge] ule g2 202 wiwiE gt

U 3gAE ¢ Y d ARHR

Tea-bag®] 7% op7fz|F& HATE o] &% 74P B¢ 2
BAtste] AIBHEE ¥ ool a1y Ex FIHAUN EUWY M
Aol B VAL ol HRY J|E Az U ghojyatel Yt
A} g

Bottle® o] - &8 W AFEAR} 22 th71ds gYste] viqr
ARE HHELaA}L Shn pack® 2 A Pidste] niHYE B AAHE
& AEstaz} drh BT @A 2 owigre] 2L F¢ A% LEAE
HIMEE AzRsto] AF LEMNF MRS BE&312a P} g Hand

7183 PGYste] oy W BAMo BN AEFSE FFhax} gl

&

78



Figure 1. WA A}AA] w23y

) SLAA R
o]

(a
(b) 44 d HAF
(c) A} &3}
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Figure 1. WA =Py =jnjztd

(d) AR w3
(e) WA wiet
(f) WA 4
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Figure 3. & A& 3l s a3 2u Qi 27
e 2ZeA et M 2 A wia
(a) dFTE FFL o] 83 WA =alx)
(b) NLH FFE& o]-§T WA 2P

o
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Lile e

igure 4,

F

A &3 vla

Z23%

A 2 A A

Figure 5.

83



AR g A
w
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Figure 6. WA zjalx Az B
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Figure 7. ¥iA AlAlA 5471 Z B4 tea-bag 7134
7

PR 7)ol whE A I

—

(a) 1 min b) 3 min (c) 5min
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Figure 8. &-44150 H3} el 372) Ao} E¢Y 229 teabag 1]z
(a) obrbel s B
(b) olrlelRe B + )
(c) obrbelRa B + Faela
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Figure 9. WA #HA] d¢3aE
) BAdx &

) AsHd (1/10)
) 559 (1/50)
) e (1/100)
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N N S 5, 5
Hosraty #omee FRE
Wz

Figure 10.

(a) starchg& o] &%t wjefolo] FAAR B
(b) starch& o] &3t vl oitE F&E FAAXEY
(c) glucoseE o] &8t njfoie) FAA=RTL
(d) glucoseE o] & ufefole] ofgtE F&&E FHAAREY
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A44d2E

B Aol ortelFa wAl ApdAe] o

Azl A stel Al Fata W 24 A B

HEE W MEAE AL Tol wE A% AAE BrHE sBsisich
A cfEAdAtE Sl SdAz 710E o W AR £

g AAshE, Al 2AEANN FH APl 2

il A F= FakA|Folola iAo tiyt FiiEE ol + UM

o 9 R X A 4 Qe Rol I wRd el gk

32
fr

3

i
-

rin

&4 7bedol Arh uhelr AR E o datstaat & o) S 44t
Aldell ot AT Ade] W FA3e] uFE Folob & Zolt

WA AR A EeR AR FHAAE W
7 EFA2E A2EY FE) Bl ofFa, WA AT 7 de v

3} 3ol W] o Roix7] 7] WEel WA Belel AHIL A w3 B
W Qe WNAE HaY £ Ok FAAZ YL Yt Zo] F2

e, BAARA IFARRohke vgo] o wol =it ofrte]
Fol WA} mpAsAR 2 o] g Msta Folsirke A
2 MR AELE wol W ¥ BEI sl 2
Azol ozt W& AMEste o] SulE dwole} Azpgirt. ERE Byl
FIZMAE goI7] 21T Yo FAE M £E2EE Y
K

Fel 2 F3ste] AF U UYFORANE 1 o8IV &

N
Ay
=
i
o
=2
>
=
Rl
e
e
ol
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N
e
ek
M
o
Bl
L
fr
=
41
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SHUAAME] Hast FAARPAR olFA] WS MY 4 e AW
B 7L dosich EI ALAE AFSHY B SAARA oo} ol
glElE A7 w8 4 givh T AEHEAE B9 vty HE
E7F A48 Ao 5 37wl LEEE AP @i B
& of&ste] EHE 7HE7IeE Bl JREAIEY ROAE £Y Y
T},

Zt S JHEUEE o] &sto] FA P wE AAE Wi A=
stolch, I A AR 2EE o] 88 tea-bagd] BF HYFel2
24 §&& 8olstA & + Qo] MIEE &Y 4 UE Z o2 iy
H, A deFas @ g 559E o] 83 capsuled] ¢
, 7EEAIZEe] e Heln SAER A% EES

i

Y
Y,
N
0%
¥,

Aelo] whe B
o] wj-§ Holrhs whEe] qlrh. WhA| spray dryE o]-&3te] Eulzlat
T tablet o2 7HEY Z MR eE7E (2 oA 2 ool A

AN

BN 713%E golilx} siolvh EY AMLA d4FE 9 wgdeid
Mg ol RY 7153 FE(pack)e] A5 e I AAE ol BsEEH W
U gL rhk ZITETL "ol 4 glou AU HAE FAAA L

2te] B xgE Fefst Alg)aAt stsich
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A Fgele +4Fe] WARIE APEStaL glo] mEAle gAY Fo
ol A Bt ohet 7% AEAA W AF ofe] E4E Uelhie
e 2R AA FEE UL Al olE WAL FakAe] FYrh
12 dojxls thahtEo] 3" A Hel2 viehbed], # 2ol o
A AR B FAA S FEFolut FAR wlgfEol ANl 4E
o] ozt Ao AT e AL A AR FoIU YFFLEA

o &= 3A FUist e AFolth 53], @AlFo] A4ats] %]

>,

rr
dm

728 2 OUFE odAYE S0 setedses gel U
Ao Jeg PSS 49 BAYRUAZA L PUAIE Urehdo] PaiA
otk WAZA MoF W A o] WHY FH ARTUYOE ol

EE o] FAIRE HZoll FANFL A7 AR WS JH Ee A
AAZIchs AR5 VoM RE s ddae] Agnhies s Aolay
& Fo3A AZsA =l wetd] AMEE AFa 2 sREAEL A
& B8 BU¥ T 4% AEodwo] FAREAEA fFel HrFHolch

Azl dE FolMe WA, LEHAN D AupA fefo] cigA

= ehTiedAlQl lentinan, krestin XX PS-K, schizophyllan % PSP

e,
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So] Ag3lEol &2 Zhdol whE . gt felME opy FEHA
Al e & e ohgdAQl Copolang(H-EA|et)e] 7itE o] PSK
o} FAPstAl ool A Eof HEW AMSET 3, E FHY YdPgo] B
H AL FAA &5 o g7} Mesima-Ex FK(gHE4lel) gl

© AEEeR oo A5 ¥ AR Y= HAoE AL YTt
watd ot ob&E nAE Fo thAle 2 Fxeb 546 glolA

af-$ cherdE AU gleh olg3t nAE R vidRY Y gan
o] &of thdt QLB Leuconostoc mesenteroides7} AZAtSH= dextran?]
YArzak . sNUE ol Xanthomonas campestris?} ABAYSH= pullulan,

Zoogloea ramigera7t 232}d}= zooglan Ho] tfEZH< o2 RIaE ¢

sae] Aolo] ofal W ER7 EAHIL glon, chyy B4 ¥ f3
A, S, gel WAA, UE WA, FHA, MFA, A 53 e
=2 FUelshl ol8H T Utk EY Telo] Holdt nAE fd o
RAl7L AU SeiRe] Hsl A SFEoZAY AU Thsyol
NET) O gl sEe] dHA ol NE U slER fee chgA
L Qe WEZE ol &7 Asmiorl 23] BUA thy Aol s,

Tigo] At chgAly e W Herh Bolsithe olHE AUl drh

—_

oZ

ol EolME 833 Y& o8 IS HoldF d AEE
Ve AW chAe] spdel B A7t RaEa e § IFIHAE

Al AR wol2 22 Ve W = Jde] UL A7 U
AP Sl gt

ol
2HE AAEE thAle 28 ol s¥ AR, day, ¥y, w

o, 7t Soll EI) YFH, FAEH Y ¢ HYajer A4y

o

rel ¥ S Uehle o 7R YAMEFS Agaricus blazei
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& i glen, ol W F virus®] VALY AR EoA P iR
dH7} e HAFAAME gt 237t Qs AeR IEEHAL Qo o
& URAE Aol ERIE BAAAA TUToF BYUTH] g Solxd
HNEES BTN, AT THZES B s vl MREe] MEi
3 s FAAAA GMEE wpH A EY FRY 2AFAAR] Ae]
E9P°1° BAAAA DAHGARL] ABE FUAII7 = she, ¢k 3
Fowa YA adeg AHald HYLE HFAFe 9YE Ul olet
A #Ee] AXFTHE At thAle] FUBAE S YAATIIAL o] )
@717t %ol interleuking & EH o2 HJshe Z3fo] Qlr). o3t 3¢t
BEE Uehlis @A R cidAls wAe] sde] wiel 3 Pefol

oFzte] Aolg UEhZ]= shut 2 7] Hels £-(1,6)-glucosyl £ &

o

N

71 B -(1,3)-glucano|n], P A2 50~200% Fzolct
Agaricus blazei®] ¢1xtx]Q)l Hglae] mlejriu(Piedade) |Me] 3
BRA(AAY FE= 80%, 4 7] 35T, U 7] 20~25TE i3] &
om, F71FoR drfAy 5/ L7 vgle Ao & 5 YR
o] Agaricus blazei®] ‘g% BZL wj¢ 72 Moy, YRR B
Fo] A 7| wiEo] L xujol & ol o] glrh EZ, Aol
a Ak B AdA2RE {7180 W d4rE PR g A
Aghe e AT Fehe] HAAMAE FIFUIN7 oG] wiEe] t}

3l A3 =AM wiefo] Thesltie Aol ddom, Y FU

ARAL el S @& 4 Qlth ek Hdte REEHS YA ¥5¥
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2. @A

Flask wie& S3to] orle|fa MR FAle #F A8gzd o o
Al AY 24E& HAESI] 218t fungid] ZJERIAE AMSEHIL e YK
mediad 7]2WIAIR slo] HF FAZY L cida] Pabs 9T vad,
A, F719F, ot & A8 4 HASEE AEINNL, ON
ratiof HESIO] 2] w24 H3staet. EI JAujode] FAciet
FBE F= 2=, o, ] L SRS AESN HF Pz
Talsigleon, AENEIE o] 8T HENGE Bl /1% s
of whE FAGY W chgA Agate] tidt £ 9 A3 edg AES Y
ol’g8 AFAIUE ErE el e FAP U vl oyt AEe}
+AY chA AP V€L FPl e HF ON ratioE AHE
sto) AEE 238 HAMAE AREst BTl FXg At
ChA] ake 913 2o AENNE Y] £F S HYsiyct deln &

A 9 kA Aaks FA717] 9l

0%
2,
>
lo,
x
ofx

i
o FAR W orhgA Aabdel tidt A3 E JjxE HE)

Al&wol AL o N ARSKEE o&3le] FAFA wel 2
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A2zdAs L9y

1. 48 A=

o#F w8

I

= Aol AHE FFE EAEFY 44l dgaricus blazei S A&
stodct. B wiA] 2= PDA (potato dextrose agar)E AMgslglon 43
npch Akt Aujdeld A28 . HELL MK 8lx] (Table 1)o]
A 57 wjeat F 7 ulg 213le) HWEH glycerol 2.5 nL3} FFH4 2.5

L& Este] 20 ul vialo]A 4 ZY F -75TolA W5 Rustart,

L w2

ool AHE&E Wi E2 Hujofoll A YMK WiA] (Table 1)& 7] &)
A2 AMgstech Eujore] ZetAFujorola YMK wlA]9} modified
medium (Table 2)& Al-§3lo] HHE Fsloiom, YENSIE o] &3}
HEY 9 frhdel s modified medium®} optimum modified

medium(Table 3)& Al&3lo] AHE 435t}

2. Mg =3

7} EefA 3 wjok

Aufgoll A= 12 nle] BAE stockE HEslo] ehujarso)n

.
(o4

27°C, 150 rpme 2 7Y 7t wjordlglon 7] pHE 5.58 ZAsIYr) =

A eFoll A= 250 mL AZtER}AIE AJR31o] 50 nle] uix|o] HEn] 5%l
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2.5 mL.o] Hnjordl-& FHEFsHTh

Ll EEuly

FEure 5 L ME9E7] (Korea Fermentor Co., KF-5L)ojlA] Zuj
kS 5% ¥ A Eslo] X 27C, working volume 3 LE &}¢l3, F7]e] F
A&T 0.5~1.5 vwvm W ZHIETZ = 100~400 rpmo. 2 8UZE wijakS Al

Al8teich, phi= 2N HCLZ} 2N NaOHE x}g3to] ZAstelct.

ot f7h

S orol N working volume 2 LE A &bstalz, 2718 F¢

I

X
=1 vl FA3ta, YRR &ML FEE 20% o] 2R JX|5V]
o3l murEzel Z71(100~200 rpm)e} EIFE 7| (Z7|+pure oxygen)E 1
vwnl g ghio] Flstgirh. wix|e] FFL FuigelAe wFAHEE

()2t BHAEE(Ns) 22 710 AREEES oZste] FASA ©

7 @A N A A Y
B @RI st theA AuEe A
paper® AMgSlo] WFojolA A o hg Bel F wjeloielg
ue] acetone 75t} 41COIA 24217 YA, AHY AABE Th
A

A)
jon d

ovenoll Al 24A|2F Fot FE3] A2 F I ¥FE FHSch B &

gstol Jedat gestaleth oA £ A

n\z
M

A AEe tiga] ¥ 4L FAHE FFRTE APY F 85TolA
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Farol © wizA] 2442 A2 F A2FPE FFsHch

_

}. Glucose £

MG YEe glucose X glucose kitE AHg3to] Zgsiglrt. &
AHSE 0.25~3.0 g/L2 slo] ok o] Hejel] EoslnE 34y
sto] AMgEIE T W FE (0.25 g/Lolsh)el tisiMs B Ax}a) 20m)
EMg Aekstgdch 4h& 37TColA 3087 sslolon ¥hgo] Ty %

440 nnofl N HEHEE SA3IY ).

0D sample
Glucose {(g/L} = ———————— X 100
OD standard
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Table 1. Compositions of the YMK medium,

Components Concentration (g/L)
Glucose 20.0
Yeast extract 5.0
KH2PO4 2.0
MgS0, - 7H:0 1.0

Table 2. Compositions of the modified medium.

Components Concentration (g/L)
Glucose 80.0
Yeast extract 20.0
KHzP04 2.0
MgS04 + 7H:0 1.0
CaCl» - 2H,0 2.0
MnS04 « 5H:0 2.0

Table 3. Compositions of the optimum modified medium.

Components Concentration (g/L)
Glucose 60.0
Yeast extract(bulK) 15.0
KHPO4 2.0
MgSO04 - 7H20 1.0
MnSOs - 5H20 0.05
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A3d A3 4 23

L AqAgrie Ay

7h FHE W 43

g & HEsto] BSAdel} i e s AESIY Hrt ¥
o5& Addsiach. ADEE FFE ol e BdNoAA
do] gotioll 3-4FF FFE thr] AEsiglrt. o] #F&ES o8 A
glol 2" Aciuigg stel dAY Y& AESIQCE Stock cell
solution®.E FH|¥F F F& WHEAZ] F -75ColA 1-2714 JFHUsH
F oA B FA Y ASgeit 488 ARk 2 3 B
U oPgde] AU 2 FFE A BYE FAANY F Aje »d
Z27 W H}E 08 A stock cell solutiong EH|Slo] -75CE PEHEH
stalct.

H 2

rlo

730l

U #HAg2d gy
1) &% o pHe] %

& Hsto] WE FAY A ohgA] AEE v - ZES] $l8t
of Fig. 13} o] &2 MIE 23-32C7A] HIE Fof HPL M3}
orh. AZE MR FALL 27CoA 3.5 g/LE 71 &A UElge
o, A AP 2EY xlojof 27 T w2 qldou FAHH
gol 27T Y &2 1.1 g/LE Y FE& AHE el oy
Az Nt fungi®] S SRHS9 KAl A2E vehde Aalo)

L AR A 229 Hste] wlet B8] & S Wevie A& A
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HollA o = Qlgich Txe Ao mhdsixAE Zx7] pHel WEst A
53t ohgAl Aol mXe duE ZAlslgch Fig 2004 & 4+ A%
ol w2 pH Wl 4 2 5o oiEA BEE x| dston FA AS
Al A% aggregationo] WASte] FAERAE Fx| 942 P wHch
°fad W9 pH 550 E FARO] 4.18 g/L, THEAl AAAdedo] 1.46
B A W F pH EeoMELE & A3E Yeldoh ol A
Ut o2 fungid] FfFol whel Aol glon} tirl B8 3 pH:

3 R 389 4.0-5.5 Ao}t AAH= AAE Uehles Zolt)

ol

g/

XM
fr

ok

2

2) Agn) W iR g3
HEu] WA A FIHE Y 22T QAR g

EY dutog Mo cigFel AT FEY AAT Il oY

efgre] farg viepd Azlolt} Fig. 3ol & 4 9Ro] HFo] 7}

5 FAYS FrHeisch. 2 oA AR FFo] 5% 4 uf
=

™

7P 2 1.6 g/LE Urhiglen, FEPol FAUTE AA8] gasts
%L vietulnh oleE olf: Ariyt IR EAAY ¢ I IS
gelstel o3y ThEA] APHE A2AIE HUoE AEsH= Zow

2

Azbdrct whebd chdAl Agskel Y £ FEuE xog AAYsiy
T}, Fig. 45 250 mL £8}o) AZZetAZo] wix|eakS 50 mL ofA] 150
ol 742 WS Fol Wi A3E Uehd ZAzfelch. wiAlY Fr)go)
FETE F, WA ero] 50 ol wh FAH w chgA AR A
2 4.1 g/L9} 1.8 g/LE Ehfglen Fr|o] ZAadsE FAa) oy

A B2 M3 st F¥e vehia glch

o

an
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3) ¥ Bz BAIs}

Fig. 5& sl ztel wE FAF il Ado] chet A s
ARZ Aolrt. dA B wjoF 3U#|FE exponential phageoll Ho]E4%
o uje} 7d#) stationary phageo] o|Ztl, FAIT-2 wjor 8Ux| 4.9
g/LE 71 2 ZAE vepigevt, cieA 4832 wje 7ds) 1.2
g/L2 71 2 & ek

ol AAuAzY FE

1) ¥t4e] o3
StollA o] Foid tiaA Aol F¥E nAE F2 UxpE] o3t
i 44 HA2AE ZEY A o e tigA Ado] njeslgle
o TP EYL W2 £Eo) viEFch oY Ade 3 ARy AE
€ B3lol A% 9 ol Y £8E &IV T HEE FASIEF
T o] Hglrh oY VAL HIYLE Fig. 62 FAY A8, T
energy?} n|AE TiRZ AlAlo)] o} 293% 33k n|x
¥E ZEY Zojtl ulglM o] FFY FAl Aol nX&= gtage
ZALeL7] Q18iA 12872 RIAUSE AMEsiden, wRE 22§19
4A BEAE Y AR chgA AdRE va AESHch Aol Re
upe} Zo] FAY YL mannosed AHEIIAE HE AETA FAAY R
o] 3ujol] ZI7hR 12 g/LE o}F ®E S UERIOU tida Adge
0.2 g/LE 12 £F/9 et % 713 W& ke Jehich wbdA glucose,
fructose, 12|31 glucose 2} starch& E{E x| R4 A= HzE &
= oA} oA B3R velulich whebd g el Bt ARe)
ohgAl g8 &S nejdrhd FAFS FOou vigA QPR "ol

>

fr

gl

o

o&
o

o)
LA
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Al mannosel} Aol W& fructose BHTh= BHAHAZON N
A g v 52 FAASE UEhd glucoseE BHAYUOE A
St Zo] uighAsiria giehsto] glucosed ka4l o2 ZAA3}ch

Fig, 72 etxgog AAFE glucosed o]&sle) 2 HEE 0-100
/L2 WelE Fol FAY P&} chdA] BPdHE vl - ZEY Azlo
th AE AxE Bt RH AP glucosed] w=7t M4 F
7tsto] glucose?] H=7F 80 g/L d wl FHuigkel 4.59 g/L& Lehliod
3 olF A3 74t 3 chA] AP glucose =7} 60 g/L
o uf7bA] WEs A gllent 80 g/l A Wl F73] S8t 2.32 g/L
2 Huigks vehdlct ol#dt AXE viY e R A gAY glucoseE,

gate) MY R v gl FoE LA 80 g/LE AT

2) Ao 3%

Fig. 82 4o 4 FAESH] 23t B4 glucosed 1%
B 7R iAo 16578 BALE A7 0.5%% HUbste] FAL S
2 Mxe] i B8-S vlat Aot AjolA R ule} o] #
71 A A %1¢l yeast extract®} soybeano|A Ztz} 3.5 g/L2} 6.2 g/LE H&
LS Vel e, yeast extract®} malt extract, yeast extract
o (NHi)NOsE 22 o2 YUY wixlzPolME 3.6 g/Le} 3.2 g/LE
2 AE vehdch 2 FrlE4AL S ARG LR AHEY Fe
e F71HLYE AMEE ZeRet o W2 FAHE Uehdglct o
A8t Aals 71" 0] $-8% nitrogen source o]8lo] E TIE {47}
28519l S AoE wetATh T, AR ciga] Ag/del dlojAe 7
R A01 NHNOsolA 0.51 g/l 7FY &2 k& JERZ e, yeast

extracto] & 0.43 g/L2 TS Ao vls) &2 AAE Jehjalrch
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iRt Tglol Mot Zo] AAF 2R F8] yW2 MR i BEHE
ERfgli=d], olal3t e AP og A8H glucosed] BRIt 12 F
Az g chdA A4 2718 U2 A2 £ e Ay &l F
Ro WeHAC) Fig. 9+ 919} B AIE WIHLE ©AMY BEE
82 DAY F AAHOE AMEE yeast extract?] FEo WIE F
oA A5 chgA] S ZEY Aol IdolAe}l o] dAR
A& A% #F ON ratio & 8 10]x]% thgA] BHE& S HH CN
ratiow 4:14w] 71 & AIE et oleidt Adte ohgA A
HE AT BAY AP nAE FAo] ST AAE &3l Had

o] ZEY u) thgal AN Y wI Zrlshe Ao wekH )

o BE $4E Y g2 4] & HA 2AE A
Adort ofde FAIH W rigA FPFS F] nosigict meld HE
axte] ozt HEI HOZ ] o|Folxo} & Lasdol o8] Fig. 10 2}
Fig. 11& ZE3Ilch Fig 112 ¥ AFE Ad9ste] I tidA A
dol nA& B HEY Ajolrh. FALFo] slojAl= MgS0s - 7THO 4

g/L, KHPO7} 4.06 g/LE2 718 £2 k& UEhgla, oAl 48l 9l

3 £

o] A= MgSOs - 7TH0, KHPO; W CaCly - 2H07F £ ZAHE Yelich
Fig. 11o] Uehd ZAdelM= FA|Fo 9lojx= FeS0, - 7H,07} 8.36 g/L
2 M F2 & VEhiga, ohgAl el Slol M MaSO, - 5H07}
TA 2 U F ST vl AR 2.03 g/LE Ml E 2 S U
ehfolct. 919t 2> Az2HE  Fig 129 Fig. 13olMe IAEAL v}
g Aol U CaCly - 2H,09} MnSO; - 5H08 A Ejslo] 2o wl& F
gzt chdA AP PE AET Ayelvt. ol o] FAFES F
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Z/go) AAEA] YAE AU 4.4 g/l 5 g/LE FokoL) widof, v
A Aol Aol F RAo] 2 g/LE HIHE B9 2.9 g/L9} 3.6 g/LE
Uehfol 7 2 AE uehhglch watd oA Aol Fgkd
CaCly - 2H,08} MnSO, + 5H08 7}7} 2 g/LA] YMK media(Table 1)o] H7}3lE

& slgich,

4) A A zgo) e Bt

Fig. 6-1301A9] A& weoe® ex FA 9 oty 44 F
Ve A2 5 Y& viAE Table 28} Zo] A z3toirh Table 20 Lie}
U ol w2 A olFold HMBPES viYoR Ao Az
0] 2 modified mediume ©]&3 ZafAIAn]okS Fig. 140] LERRGIT)
Jlol et o] spAe] Aniere wiek UM FE FAS] LulE w4
dxf gtAs] anjEdon, FAF cigA] Y vldste Frisigict
wA - vk 2dxFE FFs] FUiste] vl TdxlolNE FHozld
11.8 g/LE Uehldon, tiga] Az wjek sdxl #oizial 8.1 g/L
2 Z7] WK media o]-§3 wjool MR Th FAaE oF 3u), i AN
sre. o gul shrlo] et WS Uehigich ol @yt ks modified
H ool ofg BI1EF} F40]2 W HAHE CN ratio® A7 FA|

we] Z7he} o} ohgd thgAl Aol B Aos v
2. QAWSER AL
7 BHAEAA E1 W AL AE

1) ofuliate] %

7} YMK media #ollA2] amino acid®] 3
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otu] At ol ArfAlibEe] AAHE 9% 4% gxjo|th. oAt
o] 2 ks d BakEel uwlel tigsiARt ojxcjalatEe) AT E
Az Agsin, 4402 x o|8H 4 gt} o]E HIE SR YMK media
(Table 1) ZgoA opmlicito] FAl A%z} cigAl 4dol v VS
B3 - AEStY 3 ZAAE Fig. 15-160 YERGICh

Fig. 16-17014 o 4 Q%o] I AZo /g T J¢& n]x
e FAeF 6,5 g/LE LVERN phenylalanineo]¢l e, tyroine} arginine
EIF 742} 6.2 g/Lot 5.9 g/LEA 20372 ohnxAtR A B2 e U
etyict. i 3ol slojA= aspartic acidZ} 71 &2 ¢F 1.8 g/LE
e Q=R ole}  Salgt ool cigAl AldE B¢l histidine,

isoleucine, proline, valine, tryptophans& A¥)3le] % WHile] w2

fr
>

A D oA g njAs Y-S vla - ZESIGCHFig. 17-18).
2}zte] ofuliat HFEE 0.5 gollA 3 g7iA] 0.5 g W92 WHE |

E AAstolen, 1 A3 FAPLE histidined] HEIL 1 g/l d o)
thzt 7 g/LE UERNY o, histidined] %7} Z71e4E AA 72143}
t Z%E& vehirh chgA Bl glelM aspartic acid?] HE}
2.5 g/L & uf #chgk 1.7 g/LE Yiebdch 2eul YWK mediadoll A ofn
2H) 43S modified® ¥JA] R4 (Table 2)o] ]2 FHL3}7|o=
modified® WiXZPUY] &2 Bhad @ A2 Hxo} Aj2o] A
FoUALte] FRUAE &E 4 glvial RE o] nodifiedd WA 24
ol Aol ofulicate] Azl W ciga] Ao mixle d8S ANAEY U
2780] A 71= ek,

L}) Modified media Aol A1 2] amino acid®] <&k

@ Ad¥elM AZHAY ARG AR #1319 modified® w)
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A 230l A amino acid®] QYF& AES] Fig. 19-200] vehigicl, FA)
ol glojA= thA A 22 modifiedd wiA|ZAol R} Wk AL e}
uigich oAl dgel gl 2 A8E& vehg ey arginine o]u}
tryptophan®] 9= z}7z} 8.32 g/Le} 7.78 g/LE modified® Bl x| 24 o))
AMETE ot FAAH AAE Vehidoh. weka ol AE nigoes
Al gl QoM $4¥ AMNE Usiie o= 3ihmige
arginine, tryptophan, tyrosine, glutamate, histidine®] 57}%] o}u]x-4b
& & HUIE Fof FAY Y vl APl nxE GV vz - FE
stoich(Fig, 21-22).

TAHL tyrosine?] $%7 2 g/l 4 w) /A B 11.56 g/LE
modified¥ Wix|Z/dolA Rrh o7t w2 AE Urhiglol}t Um=] o}
oi=4te] Afols v eR W FARE Uehjgith tiga] Aol
Aol M = arginine, histidine, gluatmate?} 2z} 1 g/L, 1 g/L, 2 g/Le)
FEOA 8.1 g/L, 8.7 g/L, 8.97 g/Le] tIRA APk Uehiglc). o
2t A3s modifiedd wiAlZAo)METE okzh 3FAE Azlolr). WK
mediadl A LERd Azjolld o 4= glRo] FAlg] A% thEE] ofnx
Aol A BdEIsl ot oA g 23l8 ztasie AE Uehjgl
th % modified® ¥iR|ZAolAE FAFY] AL lysined} tyrosineo]
ARE FIFSIAEE RS olulieatol M FARo] s, iy
Aol MR Ao s O Qo] it FARE E 5 dgch
ol HAAZT oAl U WY mRoME tigA A4HE F
W7l HYUE SRRt 2 U He] olido|ut olstel e Tl gER
23818 Asig ¢ ke AAE Aot E3 nodified® vl 2A
oA AN opulicate] 243t ThdA] Aol FUIgt AL HHOE ofnm|k

%

Folelny ztdd 4 glom, A Jleteld FIER 2 34

Ve
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ol &3} T P FuTAe AT YFgoletn ¥ 4 gUrh
2 e z2nr Y
3o} modifiedd WA ZAGo] A713IE B ALY L ohgAl el

oxE Q%S uehd Aot FAYe] oM glutamate}

u]

tryptophan, histidineZ} tyrosine® Z¥3¥t Z-folA 2z} 10.8 g/L,
10.9 g/L2 FohghS uvehidien, cigda Aol glejA+= tryptophanzt
tyrosine§ 3t Z-pollA FHof g 8.2 g/LE Uehflrh. et
olg]gt Aape ofnieAtE HIISA] 942 modified® wlx|z/golAle] A
st ohgA AR E AolE UrhlA 942 ZAzte|w, Fig 21-22¢] U
Ebd Az}ol Liehd Aol w2 Edl= Frolglrh

Th olulieit A7) X
£ d7E A9 olnxAtg wigFe] HIsREHN i gt
FRAFI A BHlaL £ wjedel] AMSE wiAle vhEAl Bk 7

o e

BJ%]¢] modified media(Table 2)& Al&3taivt. ciwA Adate] 713 £
2 38kS n|z glutamic acid 2 g/LE wjoFR 719} exponential $HAo] 2}
zt #71stela ololl oigt A= Fig. 24-28¢4) Uehddct FalAd 32 vj
% 7d BEollA stationaryo] =G of 13 g/l FEO] FATS ¥
& 4 glor) Al Qe m 497 glutamic acidE FAE A$
9.1 g/LE 713 W& UGAE Audstaled ol dAl Aol 71 i
gk AIZI2A] ofmliate] FA|AFAL Wl 24} thabE AdAlel JlejE Flog
el 2eu AF o' wjekRrlo) glutamic acidE H7}st& A
2o cigA] Aato] glojAls F Alo]E HolA] gkt o]& glutamic
acid7} i) Agitell J8& nAv 2 S vAAe Eole o=

ghetgic).
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Fungi & A&RES7olla]l vkt A =2 agitation?} aerationd
A%t wall growthE& - idste ZAo® RIET glth ulglr] o]t wall
growths WA|s}7] 913te] fungi®] -9 dtH g ub2 rpmolA wjetsl
= Rog BIFEI 9t} Fig, 29-320]A= 0.5 vwnd] )8 RZojA
100 rpm 92 ANMSEE Welsle] APE AAY Azjolrh Fig. 292
100 rpm3t 0.5 vwnl & ujokdt AT A ZgfAIvorET} =8 glucose
2HEEE RojFa glom, wigdAz} FAFa cigA Buge 47
11.6 g/L8} 7.7 g/LE UeRNT) Fig. 302 200 rpn3} 0.5 vvne] ZZoj
A onlerE MAIY AR FAR L ok YRS 13.2 g/l 9.2 g/L
2 7ML AAE Jepigdct Fig. 319 32% aWEEE ZIAA F
Az W oAl Foted wE EARYES 4#3] fAlskaAt stal
HEE 400 rpn ZHA] FIIAZE Z-9 2388 AR wall growthzh 4t
o2HN W FAYE vehlglen, olg Aste tidA ity EIF W
A Uelhd A& & 4 gk 23y W agitationd} aerationd Wi
7)ol WAsH= wjFele] Hde] FIHA] UBE agitation W aeration}
EAddo] d¥s] o]Foix]A] o= EAHEE op/|ATh welA oledt
EAAE sjdste o] 22 HHE FoHTlL

Fig. 332 200 rpm, 0.5 vwn®] F7|go] FAFH L TidA] el
A& o ek urhd Axtolut. ARt chekAle] @RS 27t 12.9
g/Lo} 9 g/LE UrhgloU 0.5 vwand] W BV wjofur)e] FA
F718} Thda) Aol WE FE FUIE T FAURY SHAH] 4
o] o]fojx|] ¢}& HOoE uitrE|glv). ulebA Fig. 34oAM& 1 wil 2
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TNFUBE F7MA gLl U B Fole e atagg e

TAE #3517 913t vk AAIstEeh. 2y 2ol e} o] )

& 7dx FAPE 12 g/LE Uehiglen] ciuka Ay 7.3 g/LE B

71%0] 0.5 vwod o) Hr} W2 A3E vehholct ahebd 19 g2 2

HE v FAnlgE A% HH aigze} B9 200 rpn3} 0.5
vl 8 A3l

-{)1

L) pHe] 3%

Fig. 352 ZefA3 w22 pHE 5.52 dA3A Ax|sle 2
2N O YRS 2&Y o8 FEstuxl shoirt. oot go| #
AL wlok 785 Hr) FAPA 12,9 g/LS e on tiuka Qe
EFF HoiZiA 8.7 g/LE UEhLh glucose 4n|EE w1 HE M
3] astalen wigUrlos 29 g/L7kA] ZhastAT $AS) 2u]EXR|
okt ol2igt Axh: phE ZASA i v WAL FS
A AE vehis Zloln Izt ciga) A ake] glojM s pHE
ASHA] 43 wiedyt Al A 13.2 g/Lot thdA] 9.2 g/loj: t}
oA Rk AE Ueldlch 2 Z71A] o] fold ZetA wiogdat A
REE71E ol 8% Aolld & + 1Kol o] FF2) njokE pH Wit F
3] o] Fo|x|R] ofom opibyd ZZQl pH 5-6olal WTIE Wi3E Ro|x|
deth wEkM MYF phE ZAA] 43 HYL Wils Zo] B} 1S

Y o2 wetdr)

fr

.&2
D

to P

N

Th otwlx=At H7lAl7]e] 9%
Fig. 362 SetAanfadols WXl A3 cigal P47 o

%
tleEA 71 Y 4eda) 2 g/Le glutamic acidE F71519le S 2A
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TR TR ARl nAle 98 AEY Adjolvt. MYE IFAY
B FAYeR FUIste] wied 7ol 13.5 g/LY HUFALE E&
sglen, FAlol vl BGF £ Hohtd 9.9 g/LE Uehdch &l
A7 vz}l Fig. 263} wlaste] RBoke B9 FARW chdA A
BT via F7H Z3E Uehia gloh &gt Sefaanjere) A$

pe] Mz}t 9 glucose AM]ZFo] FA HFelE Vel ch. Ty

»

TAG W vhA Aol Fepad ujekeldrct HEujgelA Frtshe
AE UEA A&E o 4 odrh olEE Ade AIUNEIE oY
¥l ge] B9 &k wjgol ARt HAE 4¥s] FFY + Wl o
ol AR W tigA B4 Hrh dFFez fAY £ e e
Rreh T

=

Ll wjgeiey F&E tiREAER iy

olZ}e] AjolA oAE ¢1T A wjYRAE FE}A2Y,
¥2 O/N ratio®t kel R71QRY M7tz A FAE 275 wix
HE, FAEAZ d3 gl we HAe wixjzrdg AR EIC
EF 3% AMRH AAH yeast extractE AL yeast extractE T

Foza ARIE AT BAHA A wixlxd & AESIACL

) ArY-8 yeast extract®] Ahgof whE ZHAE3
B onjokoll AME wjx]: YMK(Table 1)9] ZAJojA yeast extractE
Atel g o vjAstalch. wigEAL Fig. 58 T2 RZASE wRE AA
stadlom, L A3 Fig. 370 uehfigich wie} 3Ys)FE exponential

phageo] Hol&E¢l oM uje} 6UA)| stationary phageoll o|Egith. FAgk=}
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oA BdE2 vl 6d# 4.3 g/l 1.5 g/LE 7MY &2 HAAUE UE]
eleh ol2idt A= Fig. 59 Azfel vlaalA @A et A d4dof
olo] EriE Aol7} fle ALz ZAEUE Y& yeast extract M-S
A4 st

2) #7147 HA 5= 2%
ditH o R7IHGFE FAAY F43 22 chabE S HAbstr] ¢
3 Fat AAjolut 2 R B Aol L33 FalAet 23} cfApt
EAME AASHA "ol 2R HIF AHY FrdERe 47 RUER
2} unknown complexg& FPTLEH wix|2 FHI BEo] WHE opy]4A
ot whebr ok Aol FAMA dAat cheka]l Aol % 8712
R4 Uiyt Y =& AAES U} Fig. 382 YWKRAJo| Ztz}e
FI719FE 50 ng/LE FME F FAF oidy AP v AEY
Zzolrt. FA S chgda] Aato] slo] M= ZnS0; - TH09} ZnClLE A
StaL U A RIGREY Al AUHEA ok wiioie A )
A Aol ko, I FolAME MnSQ, - 5H07} FAlF I} vhga] A3
gro] z}z} 5.4 g/Le} 1.69 g/LE 7} Foltth Fig. 39% A =Alg} o}
oA Aol £ S F9UW MnS0s - 5H0, KHPO, CaCls - 2H,0 )3
CuClz « 2H0 Foll cthsl BEF HAo] HA v Held v=7Hx] WHE
Fol AEE AAMT Azjo|rt. TN o] FAF vigA] A
glo] 100 mg/Lol3te] FE2 HU1d A £2 UL v|H 2 1 0|4y
FEole 03y FAY tidA Aol W ke Vel U3 E o
4 glglrh. FAFAI A A Aol o] FHE $& A2E Uehd 2

MnSO4 - 5H:0 50 mg/LE H 7ML Z$=2 5.3 g/L8} 1.9 g/LE LER QT
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) 23 2] C/N ratio
AF]R yeast extract?] tiale] whal HHe) C/N ratioS NAESY
th R, FAY UhEA BERE JELE BFAE dE X oNvE 4
gstolch. Fig. 403} 410l & o2 292 CN ratioo] whE Falzkz} t}
A ddarel xolE vl - AEY Aol CN ratiod] w5 FAW
Worikbylake] xto]lE AW B C/N ratioZ} 10:1 o3 W HZolA
T W oohdAl o] F3kom CN ratio b wolA4E A3

e FUE o 7 Ak EF 2 CN ratiod] A

n
hul
ofl
2
ok,
ok
oy
rlo
i

(o3
o

X glucose 4 yeast extractd] H%7} &S FAE U i Barsr
o] & o 4 9ot} Fig 403} 410]x e} o] Hul FAzkat ciwka
Aaters el /N ratios 100: 1524 8.1 g/L} 3 g/LE Zhzh veh)
ok, 1L} Table 4. oMot o] FAIFT viga] g o] 3 F9kd
C/N ratio¥= 60: 1524 Yex7} 0.48 o)Qit}. uwhels FA o2} tidd] 44

ol

o] ofzt ykx|nt FAT vieAl WYL £Fo] £ glucose 60 g/Le}
yeast extract 15 g/L& # & 2] C/N ratio® ARt 23lojAet o]
# A C/N ratio?] Aol % Al wgEE 9 cidA a3
|Elo] A vl Aakg JHesiAl E Aoz ghetdc}

Table 4. Effect of various C/N ratios on cell growth and polysaccharide

production
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Glucose Yeast extract DCW Polysaccharide Yo
(g/L) (g/L) (g/L) (g/L)

2 1.5 4,08 1.49 0.37

4 1.5 4.61 1.78 0.39

6 1.5 5,42 2.58 0.48

8 1.5 7.80 2.89 0.38

10 1.5 8.06 2.95 0.37

) A wjRl=A oA e] A
Fig. 38-4lofx2] A& vl %5 A% W tig A4 3
HE REY 4 9 wiA)S Table 37 Zo] ZA3Ic}. Table 304 U}

ARG A o] FolF PSS niLeE Fgsglen =

L)
£
2
fr

¥ optimum modified mediumg ©]-8%¥ ZalAIuFL Fig. 420 1 2
& VElgich 71Ae] anFgE w7 AT SR £LH]E
wied sUxje] FETe] 29 g/LAETL Woten, I cidA YH=
ulested F7tetgdch. FAFS vl 2d A FE FH3] FUste] wly 7Y
el M Hoigtd 7.1 g/LE vEhiglen, cieka Qs £ wjok 7
A Heighd 4.2 /L& Uehdgdch oldd Ape YAl Table 29
modified mediumol A 8] AI}RT} TR okoL} Eolzt 2Mo] T o} A
2] xfojata mekElm oA Fig. 382 Ao} wiad B uwl FA%3 o}
BA AP HS 2z 1.65u0e 3] ] FUMet AAE B ch

3. 3 JANFITE AL

7h 2% wjEd st
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o EFulok(Fig. 29-32)9] M¥AIN & + ARl AIEET}
300 rpm o) Aoll = A1t wall growth® Qlsted A Fto] Arjg o] F
oA A] oo} FAIA S} thAe] A Ro] dolxl: A2E vehiglct o
ZtA Fig. 43-49 AENRE7IVIM Y] aitg =l F71Fo] utE 2A P
3} chgAl Aol nixE 4% AESY] ¢Iste] atEEE 100-200
rpa7tx], F71%& 0.5-1.5 vwoztA] HEE Fol HHS}IZT) Fig 43-4
L DTS 50 rpno 2 ARSI B1%E 1 wadt 1.5 walE HHE
Fol A Aolrh. oML} o] glucosed] AM&EE F71F ol
w1 vwnRrl E7|80] S 1.5 vwnold Anj&Er) wgton, FA|%
2} tigA Aol slolAE B3] 1.5 vl B-ol FAR chgAl
7} 242} 10.1 g/L8} 5.8 g/LE B71%o] 1 vwnd wijXrt $2 AHE vE}
uiglct.

Fig. 45-472 100 rpng 2R3t E718ke 0.5-1.5 worlx] HEE
F9& wjg) Azbolrt myA FIGET 1 wartle $71%8 Sl
ujg} glucosed] AR&EEE Z7}5lgler} 1.5 vwaolAdE 1 v wmjXct
Ti4 yolxlE Aag Rolvh EZ FatAel gAY Aol QoA E 1
vwmoll Al 71 & 12 g/L8 6.5 g/LE UIERUIRITE Fig. 48-49% At
T2 200 rprl® LA 0.5-1 warkA] WMEE Fol Al Azjolrh
ol Azpe}l nprri 2 B8] Flol whel glucosed] £B&EE F7}
slglom, FAlA cigAl B HE Fristach Hof FAR ol
A ek 1 vvmoll A 10.2 g/Le} 7.3 g/LE UEehCh

o|xke] AAE FESIH FA UL INEE F7182 100 rpn R 1
vwnol A 12 g/LS 713 22 AE el ols, theA] B82S 200 rpm
g 1 wne] ZZAA 7.3 g/LE 7MY $& AE Uehldch 7182 £

RE&Es Brlay aitgGErt F7hgel wet 714 aRgEE FII6)

rir
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A Hox, BrIHEthe aygze] ¥ sd4Re] Wl o &

Ao g UElyt), ol BIKris aube] 23 BAAWe] &3 o 2
JlmpEoleta Bzt FAG A ol aNtgEe FrlEThe B
el 217t dAFA el o g Holet AZEH rigA el o=
A&l Z717t chEAl Aol o E3Ede o+ gtk 'Y RE
92 20-30 g/LB =7} miET)o] ANES A=, HEG] F=of whel uf
g7l FAF vhgA Aol FAEAU Zadte ZHFE Eoch
&, wgrle #EYo] 30 g/Lo| oM FAFI il Adao] uy
7|7k QHFIHA FAIEY 25 grLolstE wigH o] FAe} vhEA s}
ZAaste AYL Bl ols dubdo® tlEANE QY3 fungid %
¢ Y] vhaY Existel] tigA st Aol o] FojWrte Hiret dX|s}
o FEY TELY EAfstel AEH ctiFAst g Folets Hilet dA
Lis=a

Lh Ak FoyEt

o ARtz Fre] GFolM & 5 ARl FAFA I chA
AEE& e L8 BEUAY] Hes o 4 ek 2y o
3 YUY EAALES 9l gt avtgee Ul ke A3 A
ol 2]%} mycellium form} pellet formo] THHEIZL o] Folx| ZAIFA 0]
AAH AU UL Hehe pellet sized FA8}7] wstA Hch E
E At Ee) Brlake] 9%t foam WA 2R uwjg7IUe] ZHE sensord}
Hdo] A%k wall growth7} A71A o224 FAZA g JE4S o
ASHA Het, whgld Fig. 50oMs ¥ SAALEE Boto] oAz

T NS F7IAF] 22} vy 2HE o] RIS EE 100 rpmoj A 300 rpm

p

WA F7HA Atolnt, EY atEES FTlo] mE §EAdaTEL] W



3= FAESIGCL IRlolAel Zo] i 2dalFE FAFAo] FH3] o
FoI AL v} 44 7EA] FALHL A GH 2R o] Fo ot uiek 4|
SNMEEE 300 rp7tA] FIHAIR] whet FE Aol &3) wall growth
7b wWAstel whel @AYol & o] Folx|A] ¢kolrh. wjr 5UA o] F =
TGS thA] o] FojF et 4] FH o2 FAY ¥Ao] AstEA
Al 79 ol FE FAS A EY oAl AL 3dUxEE F4
3] F7tste) 6dxizbA] F7Isieh o] ¥ UASA FAHE FYE BRY
c}.

Hof FAF chEA B8RS 247 9.4 g/Lok 5.4 g/LE VERY
th 7)Ao &R i 3UA7IA] AP HEE HAdA oL 4dH)] o]
FHRE = W 2HEEE Holy 7)3o] 4ARFATE §EiasE W
e TS rpnd] W ulel F7tet FAF Roltt 4U#|] o F4H
F71ste] i 64 e FH8] FUistdct. AEZAZ rnd] 712
Sl S8 §EMLEEE AAY £ o) A= rpn F
IR A3l dA|FA o] H o] Folx|A] Fokn Tof wiEtA tieA] Y Y=

F7HEA 92 Aeg k)

fl

fr

o

o

Fig. 512 oA A¥AI} a4 E 300 rom7br] Z74A1E 34
gt Agtol 25 wall growth7} BTN FAMERo] A& Aoz ut
thslo] akEEE 100-200 rpn7tA] WEE $932 B2 1-1.5 vt
2| W3S Fo] £EALSET} 15-20% oS SAY 4 UEE o)
JRlof Ao} o] Hof FAEfat chda Ak wiek 7U#] 11.4 g/Lot 8
g/LE Yehiglch atsxe} §71938 Frtdde FASAH tiEA 443
S YHo] o]Folzlon FHY £RYL YR o|F2 FH3I] FIIste
oz e) 2Ee 20 g/l FTESIACE ET i 7EF of o]k FA

A2 gddon 7-e 4£RE NAS 74" wbd, T &)Ut tia

117



w2 A ARE ], ol wMgUrizkA] FAPel U4 & AxIHol w
gt E3E vl AR 4R Zos PzhdEr,

Fig. 52& o4 HEwied Az FAlo] 713 £ 100 rpm, 1 vvm
o] 270l wjgrIue] EEALY] $EE 15-20% o[ FAY 5 UEH
aRkEz ol Z7)lao] airg} pure oxygen?] EI|E XASle] | vl ®E
Folstelet. widAz HAHFAE MG 2Uo|FHE wlEA o]Foizlon
A AP FAFH L g FgEodct Hol AR cheA 44
& iy 74#) 13.8 g/L2t 6 g/LE Uehiolrh 7MY 4ARE FAFA
of whel WP U7 TR] AR HF JEL 27 g/lol et FA|Fol H]
sto] ThkA] A A AEE AL, ol 100 rpnd] WL IWNEE
o M= pure oxygenZ} airE ZYsle] FFYol uwlet EEALE ABFE
TR 5 o] FAFAo] VW3] o] Fol, WL AUEKEER g3 A
o glo] FAZE AL FAE  dglovt vidA 4 die]
o] Folx|x] ofgit}. wiehd ol wiFRAL tigA PRk FAF
Aof el 27ole} wwtHCh

th BAEA #HH3

g BEugE Tt ANtEEs} B8] d¥S AEAL, &
Eatae] FEo] wE FASA I ohA] BEY & HEY Z FA
A3 oA BEE elsiMe A £ EAagE RSk Ao &
AlFA 2 tEA B8E& s EapHolet Mt gt wleta] £ ujoo A
t @4 NG Z2AE BEdlE §71%L R Fotel whet 23}
L2 1 ol o] Folom, ANbEEE 20% o] §&itLsE HA

& 218l 100-200 rpm7tx] -&EAt40] FEof whet FIIAIACE EF F7

J

o] FFH ANGEY FUNILRE &AL BEE 20 %008 {X]3}
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71 BE B 371 pure 08 FY3I] 1 vvmoll W] I3}

Fig. 539} 54= LF7AL 2%8] yeast extractES AlLR3lo] 2,54
742 EHE S & F wiAl] FFE 1240njct 21,6 wl¥ A F 71
eg FEetelen, Fig. 529 79 100 rpu, 1 vwal® wjoidt 2
o, Fig. 538 AP §EMLTEE 20mo| LR FAI517] ¢35
100-200 rpm7tx] & EE F71 A AFolvh. Fig. 530 = X} 4]
g3 ohgA g 12.9 g/L} 6.3 g/lolglem, viof 5ARjFE §&
Aras 7t 10% o] 3tE "ol 7d#) 07} H S vy FAT At
HA ST ETE ST 71 &R % wiF 5UA7LA] mE &
=2 AHFEglen, ofFR An&Es ZAste] JEFL 29 g/L7F U
th Fig. 53ofM= o) AR} ohgA] ddatel Z47} 17.2 g/L%} 7.1
g/LE Uetdlon, uixlgge] Ed 6dx) oFo= FA U oA 443
FE AL 718t fAIsEFen, 7.58%) o] FHE tix ZAstch
Fig. 53-542] ZAdjellr FAFH tidA] FEE HsiMe HP &2
|ENLTE fFAlFelol g & 4+ gtk Ty AAHA yeast
extract®] FFE dAFA wlste] ofgA Fdele T Z3I Y&
o 4 it

utetA] Fig. 55014 = FFuiAE 8% glucoseR sto] wj} 2.5U#)%
B 747kA] FAFAHO gtFe] d¥FHLr wiAlE FFIArh H)
TA - 13.3 g/Lol L FHof cigA A 7.3 g/loldlnt. wiRFF
o] b Folx FAFA tiEA B2 AL FAEHAL FAFHLS
TR BN yeast extract® AR L wirRrt Zastict 2Z7Ex ¢
FEuiA| ] ztololl oyt FAl chgA] A AR FAFAHE 4
gt WA & yeast extract?} B o, tlga] WAool glucoseZ} &3}

Fole} nigtsiolrt, uwielr] Fig. 56-597Hx= F3F71AY 243 FFE=
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of W3lE Fo] FAH ot B Fol A= S AEsIACH

Fig. 56ollAl+= 8% glucose®} 2% yeast extractZ Egslo] nlek 2.5
d#xjHE Fig, 559} T2 vy oz wiAE FFstadch o) FAzr o}
A AR Zzb 17 g/Lot 9.4 g/loldlem, wjx|FFo] Ed Fol=
TAFAE A&EAH 2R Frstol, A PP suztA]l sk
A¥S Kt} Fig, 5704 2% yeast extractE 2. 5Uz|RE] WA
3to] i} 4.59% ZHA] Fig. 54olAe} 22 o g wix|g3& dtn
Bl 4d#FE 8% glucoseE WA FAof o] 12417t njc} 7,2 wlA
MY FIHR ez FFstddcot Hul dAlFzt chga] Ay b7} 18,2
g/l W 10.4 g/Lojglom, wix]gFo] £ Fol= dAlF chgA 44
g A&z FUt stodct

Fig. 580lA= 2% yeast extractE vj¢} 2.5U#)HE] 6 nl/hre] YA
¢ ESEZ 697 FFoHAAL WY 4R FEl 8% glucoseE TA[FA ol
Btao] 7.2 ml 12417 vl ABFIH o2 FFstodet wix]FFo]
¢ Fol=m FAFA I oA G wiGUITRA] AGE Aot FHof
Ak} chgA) A e 14.8 g/Lok 9.8 g/LE Fig. 572 Azlol wis] T
A#ro]l thh 43t ols dAFAo] AFoleta Y yeast
extract F2] xlolo] &%t Hzte} MerE| |, yeast extractd] YHZ &
E2 FFsEcke A¥EIHeR FFste Zo] @A 43 il
o] ol HAole} whetsich o]ite] AIZE Fig. 590rM+& wiF 2.5

A28 8% glucoseE 6 nml/hrd] 4RI 28 TFS 33 2% yeast

TR~

4

extractE 2,5UxlHE WHYFH HHFF/Y whPeE 5. 75471 FFsHe
Tl 3glofAel Zo] FAFA thaA P2 miAFFo] B Fo=
A& o Fristelen, ol FAT chdA g 24zt 21.4 gL
2} 11.8 g/LE 71 £& AAE Adr)
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—&—DCW
4 | —&—Polysacchatride

1} — T —

DCW (g/L) & Polysaccharide (g/L)

21 23 25 27 29 31 33

Temperature (TC)

Fig. 1. The effects of the culture temperature on the cell growth
and polysaccharide production in the flask culture,

4

—e— DCW

—4&—Polysaccharide

DCW (g/L) & Polysaccharide (g/L)

Fig. 2. The effects of pH on the cell growth and polysaccharide
production in the flask culture.
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|DCW
OPolysaccharide

DCW (g/L) & Polysaccharide (g/L)

1% 5% 10% 15% 20%

Inoculum size (%)

Fig. 3. The effects of the inoculum size on the cell growth and
polysaccharide production in the flask culture.

mDCW
DPolysaccharide

DCW (g/L) & Polysaccharide (g/L)

50 75 100 150

Working volume (mL)

Fig. 4. The effect of working volume on the cell growth and
polysaccharide production in the flask culture,
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20

—— DCW
—&— Polysaccharide
—&—pH

—o~Glucose

15

DCW (g/L) & Polysaccharide {g/L)
>
Glucose (g/L) & pH

Time (day)

Fig. 5. The profiles of cell growth, glucose, pH and polysaccharide
production on YMK medium in the flask culture.
(27°C, 150 rpm, pH 5.5)
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glucose
sucrose
fructose
maliose
laclose
galaclose
mannose

starch

Carbon sources

glucose + sucrose
glucose + starch
glicose + fructose

none

|DOCW
CPolysaccharide

DCW

{g/L) & Polysaccharide (g/L)

Fig. 6. The effects of carbon sources on the cell growth and
polysaccharide production in the flask culture,

DCW (g/L) & Polysaccharide (g/t.)

——DCW
—4&—Poly

14//‘—‘/H

sacchaiide

] 10 20

3 40 50 60 70 B0 90 100 110

Glucose concentration (g/L)

Fig. 7. The effect of glucose concentration on the cell
growth and polysaccharide production in the flask
culture,
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yeasl extract
bacto peptone |DCW
malt extract OPolysacchande
beef extract
casamino acid

iryptone

soybean powder
NHA4CI
(N114)2HPOA
(NH4)2804
NHANO3

NaNO3

yeast 4 baclo peptone
yeast + (NH4)2HPO4

Nitrogen sources

yecast + malt exlract

none

0 1 2 3 4 5 6 7 8

DCW (g/L) & Polysaccharide (g/L)}

Fig. 8. The effects of nitrogen sources on the cell growth
and polysacchride production in the flask culture,

~a—-DCW
—&—fPolysaccharide

DCW (g/L) & Polysaccharide (g/L)

0 5 10 15 20 25 30 35 40 45

Nitrogen concentration {g/L)

Fig. 9. The effect of nitrogen concentration on the cell growth
and polysacchride production in the flask culture,
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MgSO04 - 7H20 g

CaCO3

KH2PO4 Y

KCi

mocw
DOPolysaccharnide

NaCl

Mineral source

K2HPO4

Caclz |G——
none [WON
0 1 2 3 4 5

DCW (g/L) & Polysaccharide (g/L)

Fig, 10. The effects of mineral sources on the cell growth
and polysaccharide production in the flask culture

ZnS04 -« 7H20 E'

FeSO4+ 7TH20 _

CuS04 . 5H20 , mocw
CPolysacchande

Trace metal

Mns04 - sHzo MR

aone F

4] i 2 3 4 5 6 7 8 9

DCW (g/L) & Polysaccharide (g/L)

Fig. 11. The effects of trace metals on the cell growth and
polysaccharide production in the flask culture,
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—e&—DCW
4 —4&—Polysaccharide

DCW (g/L) & Polysaccharide {g/L)

0 1 2 3 4

Concentration {(g/L)

Fig. 12. The effect of CaCl, - 2H,0 concentration on the
cell growth and the polysaccharide production
in YMK medium.

~e—DCW
—&—Palysaccharide

DCW (g/L) & Polysaccharide (g/L)

Concentration {g/L)

Fig 13. The effect of MnSO4 - 5H;0 concentration on the
cell growth and the polysaccharide production
in YMK medium.
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12 920

—e—DCW 1 80
10 —&— Polysaccharide
—S—0pH 70
——Glucose

60

)
<
T 50 O
” 2
3 0 &
Q
=
30 O

20

DCW (g/L), Polysaccharide {g/L)

Time (day)

Fig. 14. The profiles of cell growth, glucose, pH and polysaccharide
production in flask culture,
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Arginine
Lysine
Tryptophan
Tyrosine

Phenylalanine

Proline

Amino acid

|DCcw
OPolysacchande

Isoleucine
Leucine

Valine

Alanrine

DCW (g/L) & Polysaccharide (g/L)

Fig. 15, The effects of amino acids on the cell growth and the
polysaccharide production in YMK medium,

Glycine
Glutamine
Asparagine
Methionine
Cysteine S ——————
Threonine RS —————— |Dcw
OPolysacchande
Serne [N ———————
Glutamate F
Aspartate
Histidine

Control

Amino acid

DCW (g/L) & Polysaccharide (g/L)

Fig. 16. The effects of amino acids on the cell growth and
the polysaccharide production in YMK medium,
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2
1.5
—~
=
.
=
Q
<]
T 1
]
Q —&—Histidine
S —#—([soleucine
%’ —~&— Proline
Q. —a— Asparlate
0.5 ~0—Valine
—a—Tiyptophan
0 ——— "
0 0.5 1 1.5 2 2.5 3 3.5

Amino acid concentration (g/L}

Fig. 17. The effects of amino acids concentration on the

polysaccharide production in YMK medium,

DCW (g/L)

3 A/A\A/A//A——A
——Histidine

~#—lsoleucine
—&—Proline
~—&—Aspartate
! —~0—Valine
—e—Tryplophan

0 0.5 1 1.6 2 2.5 3 3.5

Amino acid concentration (g/L)

Fig. 18. The effects of amino acids concentration on the

cell growth in YMK medium,
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Arginine
Lysine
Tryptophan
Tyrosine
Phenylalanine

Proline

Amino acid

Isoleucine

Leucine

nDCW

Valine DPolysaccharide

Alanine

0 2 4 6 8 10 12

DCW (g/L) & Polysaccharide (g/L)

«

Fig. 19, The effects of amino acids concentration on the
cell growth in modified medium.

Glysine
Glulamine
Asparapine

Methionine

WDCW

Cysteine (Pelysaccharide

Threonine

Sarine

Amino acid

Glutamate

Aspartate U R

Hislidine M I .0

Control

DCW (g/L) & Polysaccharide (g/L)

Fig. 20, The effect of amino acids concentration on the
cell growth in modified medium,
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10
8
)
—
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~ 6
Q
8
=
o
=4
8
b 4
v
%‘ —8—Arginine
a —#—Hisldine
2 —&—Glulamate
—a—Tryptophan
—e—Tyrosine
0 ——
0 0.5 1 1.5 2 2.5 3 3.5

Amino acid concentration {g/L)

Fig. 21. The effects of amino acids concentration on the
polysaccharide production in modified medium.

14
12
10
- 8
=
o
=
5] 6
[}
4
—+—AiQinine
—&—ths hdine
2 —e— Glutamaie
—a—Ttyptophan
—e—]y.v.os‘lg_eﬂ
0 N
0 4.5 1 1.5 2 2.5 3 3.5

Amino acid concentration (g/L)

Fig. 22. The effects of amino acids concentration on the
cell growth in modified medium.
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Arg + His [T

Arg + Glu
uoCw
Arg + Ty
¢ P J OPolysacchande
Arg + Tyt

His + Glu

His + Typ [T ome

Amino acid

His + Tyr
Glu + Trp
Glu +1yr [

Tip+ 1yt

DCW (g/L) & Polysaccharide (g/L)

Fig, 23. The effects of amino acids on the cell growth and
the polysaccharide production in modified medium,

12 90
80
- 10 —e—DCW
d —&—Polysaccharide
o —&—pH 70
© —0—Glucose
e 8 60
E —
£ =
oz % 2
8 ° 8
3z 40 Q
o
o 3
= 4 30 O
=
2
20
5 e
= 10

Time {day)

Fig. 24. Profiles of cell growth, glucose, pH and polysaccharide
production with adding 2 g/L glutamic acid (GA) at the
start of the cultivation.
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90

—8— DCW
—a&— Polysacc¢haride
—&—pH

—0—Glucose

80

70

60

50

| 40

Glucose (g/L)

30

20

DCW (g/L), Polysaccharide (g/L)

10

Time (day)

Fig. 25. Profiles of cell growth, glucose, pH and polysaccharide
production with adding 2 g/L glutamic acid (GA) at 3days

80

—e— DCW
-4— Polysaccharide
—B—pH

—o—Glucose

80

70

60

50

1 40

Glucose {g/L)

30

20

DCW (g/L), Polysaccharide {g/L)

Time (day)

Fig. 26. Profiles of cell growth, glucose, pH and polysaccharide
production with adding 2 g/L glutamic acid (GA) at 4days

134



90

—e—DCW
—#—Polysaccharide
—-—pH

—o0—Glucose

80

70

60

& pH

40

Glucose (g/L}

30

DCW (g/L), Polysaccharide (g/L)

Time (day)

Fig, 27. Profiles of cell growth, glucose, pH and polysaccharide
production with adding 2 g/L glutamic acid (GA) at Sdays

90

—&—DCW 80
—a&--Polysaccharide
—&—pH
~—o—Glucose

70

60

1 40

Glucose {(g/L)

1 30

20

DCW (g/L), Polysaccharide (g/L)

110

Time (day)

Fig. 28. Profiles of cell growth, glucose, pH and polysaccharide
production with adding 2 g/L glutamic acid (GA) at 6days
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—a—DCW
—d— Polysaccharide 80
—8—pH

—0—Glucose

70

60

50

40

Glucose (g/L)

30

20

DCW (g/L), Polysaccharide {g/L)

Time (day)

Fig. 29. Profiles of cell growth, glucose, pH and polysaccharide
production with 100 rpm and 0.5 vvm.
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180

70
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DCW (g/L), Polysaccharide (g/L)

Time (day)

Fig. 30. Profiles of cell growth, glucose, pH and polysaccharide
production with 200 rpm and 0.5 vvm,
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——DCW
—&—Polysaccharnde
—=—pH

—o0—Glucose

80

1 70

60

50

& pH

40

Glucose {g/L)

30

20

DCW (g/L), Polysaccharide {g/L)

Time (day)

Fig. 31. Profiles of cell growth, glucose, pH and polysaccharide
production with 300 rpm and 0.5 vvm,

14 90
. ~@—DCW 80
2 ~&— Polysaccharide

—i-pH 1 70

—O—Glucose

60

50

& pH

40
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DCW (g/L), Polysaccharide (g/L)

0 1 2 3 4 5 8 7 8 9

Time (day)

Fig. 32. Profiles of cell growth, glucose, pH and polysaccharide
production with 400 rpm and 0.5 vvm.
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~0—Glucose

80
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40

Glucose (g/L)

1 30

DCW (g/L), Polysaccharide (g/L)
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Fig. 33. Profiles of cell growth, glucose, pH and polysaccharide
production with 200 rpm and 0.5 vvm.
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Fig. 34. Profiles of cell growth, glucose, pH and polysaccharide
production with 200 rpm and 1 vvnm,
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—&—pH
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80

€0

50

DCW (g/L), Polysaccharide (g/L)
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Time (day)

Fig. 35. Profiles of cell growth, glucose and polysaccharide
production with controlling at pH 5.5.
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Fig. 36. Profiles of cell growth, glucose, pH and polysaccharide
production with adding 2 g/L of glutamic acid(GA) at 4days
in batch culture.
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10 25

9 —&—polysaccharide
——DCW
8 —#—pH 20

—o—glucose

DCW(g/L), Polysaccharide(g/L)
Glucose(g/L)

Time(day)

Fig. 37. Profiles of cell growth, glucose, pH and polysaccharide
production on YMK medium in flask culture,

Conlrol

CaCi2 - 2H20

MnS04 : 5H20

FeS04+ 7H20

CuCl2 - 2H20

CuS04 -« 56H20

ZnCI2

Trace metal{50 mg/L)

OPolysaccharnde
ZnS04 - TH20 mocw

K2HP 04

DCW & Polysaccharide(g/L)

Fig. 38. Effects of trace metals (50 mg/L) on the cell growth and
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Fig. 43. The profiles of cell growth, glucose, pH and
polysaccharide production with 50 rpm and 1.0 vvm
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Fig. 44, The profiles of cell growth, glucose, pH and
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Fig. 45. The profiles of cell growth, glucose, pH and
polysaccharide production with 100 rpm and 0.5 vvm
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Fig. 46. The profiles of cell growth, glucose, pH and
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Fig. 47. The profiles of cell growth, glucose, pH and
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Fig. 48. The profiles of cell growth, glucose, pH and
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Fig. 49. The profiles of cell growth, glucose, pH and
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Fig. 51. The profiles of cell growth, glucose, pH and
polysaccharide production under variation of
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A4 3 de(aYd=3 EcldAIIs N

A1AE AE

AH A2 U ool L7 A HABE AL 2B o= o

Re ERY F/(Fungi)d AFF(Eumycetes)o] £3lm vjfEe o
o+

32

N
)

F(Basidiomycetes)?] UE0T, YurHOZ whd onxil FA,
HletR], RI1ER, A @ o 53} gol Aol F83 A4F JAHE
3L, HEAT el AEE T o] ABHoE wizk et
AAZ de] B8 drt. HIole oY FFY WS yUaIs}
&o] AfH oz AFFHGEY FUAES Uehs F8 JES Wik
of If=Eol sl cigAleln WalA vk ol&E2 /&Y ¥4 oA
© €2l Ay dMRol ALy Mhe 5 uisg HgAEs) Jse B
f3taL glo], WA} BAGE EA|(complement) W macrophageS T
goto] g Ee] PEIA M WIHAAM N EEAE VB B4
B 5280l A gl AHE ZHa grt
op7}R|FAH R L 7|Eo] LA v}E MAE nlaste] et g
UENE 7ML & 208 Huso glth g SAu s oFstryst
oA guinea pigE tIY22 olrle|FA WAl QIS AR Az}
Bzl sledl, A¥Az} ¢dExgo] 9ol AUFTNE Uehd AL}
9. 4%2h= gk AHE vehgdch olulels we d3AEo] o}ty
F& wAlo] AN AME WY, FA, AUYL A5 dug

d
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s A& HolFI Atk AAE BojAE ¢BAZ| ojrfe|Fam A
& HEY Fol ABENE Rtk AluEo] wol RasEle] gtk olof
ol7lel e WAlOlN WUALANE 717 off that A7} o Fojd 1

Fo480] B-glucang! A2 g WHHA = B-glucan glucose?] T3t}

%3

fr
M

g2 FAFgFe] 500,000~2,000,000 Dalton®® &3 glct, B-glucan
2] ojg] 71A] Aol oigt riegt AF% ol Folx Qlom AFHA} HY
A, daksA, Az A8 AR, ¥ W A, Fulely
2 g q7AFAY T F& AR olen tiAMRE e EdWol
AEE sl FHste] BAste dFg Tt Sle ZeR Ray
o] glth olg} ol oprfe|FA WAL FE B4 W ¥ T}E e o
FAel tid BT AT} o] FojRlFelxE B3, AANEREY T}

Aol T F2, AAE AT A AFY FHololA Fe, FAe

£ Aol Y ELSE &, AAte 2Uy P de-Feds
ol-g3t #el, A FHE AMAsta, AGH FTHY A8 A LFHE4E
ol-gste] e, A &S Hristpo=H FHAH Eel, ¥A I

7ynbstsiat giel,
2. &8 -84 A%
B AZoAs wAlol AP EAL & Fuste T FA

FRE AYstel BeBEEA £&, Ful, BA L Fig. 13 o] £
"stAct ofztelFta WAoM ArAE FE3P] fste Azx™ HAE

FR40IN Aot BREES 29, oIPE o UL
DY} Rogn, FANCE AEA 2B AANYL, duely
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L8 FEd9 nAArY IPEE Felstdch 294 3uf Rl o
HUAES goli didel S HA

H Fadg Axsle BUdee] AEES dorh oA BnE 9y
L2 AEHEN FETYES Beslay AR nE Y& o] &5l
CAISEE Eelstsich. 2l AEE A7 AP EES MR, IR, W

< ABA7I EBA

spectrophotometer& o233} A F o8 HAs}lec}.

Ad doe-d 2, A TS HAu L ARoR Hoy 4
&% 8% 7 UEFH NPz FAYY g =R Eel
& HHRAORE £82%, F&8u, F&A, AAEuMY, AL
g, FAA L 5 Aot RE AHAM FHAZEH oprle|RaH
A ZHAE 10 g T 500 L& ARSI, ZH FAUSE 3
317] ¢13) ThE FHHLES YA ¢ F AYge +ysich Y 3
ELEE A3} $5te] 65T, 80T, 95TOIA 6A17H5F P45
T&E vt S 95ColA 4, 6, 8, 10, 12428 Jlde
F¥eigon AHLojS o (95%)L &Y 2, 3, 4, Sujos
MR zlen olFolAl 3 FEAIPI HALvwe Aot EF
T HAHE 9l3te] 0, 1, 3, 5, 7, 9YU] BMAL FolA HF
AHE AAstolch WA 2 e gelREEd YRS s ¢
A 2t} g Eelstel 24 3&, BAs £8L vlasidcl. 43
&3 ohE YUY FE4E U FEEYY 54 £4E 415t ulo]
ARSI BE o] &Y FE YA FAE o8 FHIHL Y
th mlolAE fo|RE o8¢ FE&WHL molaZgo|n WA o
# ZorirushiAle] ES-DI05& Algslglom, Zezbogi= 200, 500, 650
WattE o]&3talrt. olEde] AAE EHY oirte]FA WA Ag:
Teflon vessel (MARS X, CEMA}, USA) Hhg7|o] Qo] mjo]2 2 o] BE o

.
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£ F&& stdon] &I W2 FEADI FYAVE 0183
th 3717t &938& B3 V2 gt Adeld puAeiet #¥3e
U AlA F717 YA R] =5 dsjateiol szt d¥ste] v astgd
th Ay delet B AejolA miolaZgolB ZARAZHE 30, 40, 50,
60, 70 £ slo] A FHATE AFsIY O HF applied power:
200, 500, 650 watt® ARB3stAch

FAFEFEL opZle] & WMol n3Y FEELE £
317195 & dAFola] o]gEdrt. @4FEolLt ulo]ARgolR

Fao] ofs] QA RS FHL JHE Y4HE] hRES o]F2 9

297

th 3hAlRE AP E 7= HFE REEAE ot R WAde X
HEol US 7hedol denR A FAFEUE o] &3l olF F

__‘?‘_
& A7 ottt LEo} ¢St FE4SE wasiich #&
AL 6AeE FUstglon FEH L2 ool &3AA WFR

¥ GC-MSE ol g3l BY R FF EHE& ¥tk

S)

>

Al

r.l
™
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A 23d s 9 Py

7b. ZTheAl(crude polysaccharide)?] 2%, Ha]

B2 A2 orle A A 50 g& WALLE o] &5to] 35 mne)
FUY A8 ZES BHY T FF40] Yol 500 nlE TE T 65, 80,
95N 4~1047 Bt d422g +usigr). 2zole] Re)g

o 2}A] (Whatman No. 1 filter paper,USA)E o]&3}o] ofz}3 o] zpolg

wjn
do
ol
o
2

evaporator® 50 mlL7}R] F&¥ F 2-0ujErY] ol & (EE 95%0]AN) S W
3L ATolA 242 2HE<E AA oir)sigil. YA EEE Bl ASae A

Asta AAES Ees)

2
B>
ol
lo
olx
S
s
ft
st:A
2,
o
Mo
I
rO
o
o,
)
<
[43]
o

tube(MWCO: 12,000 Da)ol] Wil 37 B8 AlAslair).

1.5 g2 ZCIYA(CR.PS)E 20 mLe] deionized distilled water(DDW)
of &sir# idEe|sto] LYPE-E DEAE cellulose resino] 221% ion
chromatography columnd]l -7 DDWE H7)&ujs sle] &&3}ic) =
HEA] e &EWUG SAARSIY  2401YA|(ion  chromatography
neutral fraction; IN)& Fe|s}%ic}. Columno] FH2H HEL Ha|s)y)
#18to] 0-2M NaCl=-8o)g AABN R A1sto] £&3IPm S2 oo 23
H NaClg A A7) 213o] §&NE dialysis tube(MWCO: 12,000 Da)oj]
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J=A](ion chromatography

2
o
off
b3
o
N
o
2
e
ox
o

Wil 44t B3

acidic fraction: IA)E Hu|slaict.

vl DRt AEaictgAe] e 9 £x 2%

1;‘?_—9‘}%0. tldA](gel chromatography high molecular weight
fraction: GH)&} AE=A}zFe] tlal(gel chromatography low molecular
2ot EAEE 2T fsiA gel

filtration®-& o]-&3}at}. Gel filtration S EHZE  Sepharose

B

weight fraction; GL)E&

CL-4B(detection range of molecular weight: 10°~10")& A}&3}adth.
AL Eajukg o3 9 standard dextrang] D-375(MW 3,75><10“),
D-4650(MW  4.65%10%), blue dextran(M¥ 2,00x10°)& Ztzt 500 mgH]
0.0IM sodium phosphate buffer solution(pH 6.4)o] B3jA]HA gel
filtration columno AZistelch. €& H42 2 ol/minoli, 5
mL/fraction® & auto fraction collector& settingdle] -£&3s}oict 2z}
fraction sulfuric acid® 7}483|3to] phenol& WA GO Z &=
phenol -sulfuric acid¥] 28 A&t ¥, 7z} fractiong 490 nmollA FH%
g zgsen, AAH SREES olgslo] BE BAY 2330 Y
9ir}. ZrhgAlolAl fon chromatography colum& 53) el F4ThgA
(IN) 500 mgZ 0.0IM sodium phosphate buffer solution(pH 6.4)ol] £3}4]
#AA gel filtration column®] standard dextran3} Z+& WHo g A}
Ar), €29 2z} fraction phenol-sul furic acid ¥ 2% 490nmollA JF3%
S8 2gslol ThRRe) SEE Ayshsigch Hel® ol oLe AT

& ¥F dextran®] A|FA|7Zbz} w|alstol GH, GLe] Expakd Ailsisict,
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el ©etE e o 53

o7t & WAL AZAYVFELE  BpIE 38-45%, A
40-45%, dHd 6-8% A 5-7%, AU 3-4%FZ o] FojA gtz &FHA gl
th ©EE ehido] 80x o]} tiREoR F&, PFYLE ¢
< E4(CR.PS, IN, IA, GH, GL)ol| 319 ¥r3}E} whiizle] oFg st
A& F3to #HAsHAT BrHEL glucoseE EF BB R 143}
o phenol-sulfuric acidy 0.2 AFaH oz HAs1elx, AL bovine

—

serun albuming ¥& AR 3o Bradford A|e}OoE Wl wlL3l=

Bradford®l 0. & AaF H35}9ic}),

nf, SEH 49 AR 9 EAAA|
&% 249 TR B4 ¢ste] FFHEA(CR.PS, IN, IA, GH,
GL) 1 mg& 2M TFA(Trifluore acetic acid)e] Y3 100°CoA 24 ZHE¢t
7t A ZIch. Evaporator§ o|&3tel TFAE | Asla, Tl FH42
= ¥ evaporatorg ©]g3to] TFAE @43 A|AYTH HH £&EA
of 1 mLe} FF4&E Y3 15000 rpm ofA] 587t HAalEzajslaict, AHse)
< 108 EM3to] 10 bE HPLC systenE o] &3lo] Folste] EAsjoict.
HPLC system Bio-LC DX-300 (Dionex, Sunnyvale, CA, USA)o] Z&7 =
PEDZ with integrated amperometer& ©|-£3}od, Al-450 on-line software
2 deoly #4& +¥stact. Z¥& CarboPac PAI(4.5X250mm, Dionex,

Sunnyvale, CA, USA)& A}-&3}oict
v}, 'H, “C-NMR @ FT-IR &4

FE&EA(CR.PS, IN, 1A GH, GL)®] 2 £4& 9|8lo] DOE &n)

& A3}l 'H, C-NMR(Varian, Unity-inova 500) £4& Z=a1s}oic}. =
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3t 21-7)2] #elg ¢I3to] KBr disc method® FT-IR(Magna-IR 560) #24
S 39t el AlolA 323t B-glucang Sigma Chemical Co. (USA)
oA} F4l8to] FT-IR spectrumE EgIsta F&3t 3¢ FT-IR spectrum
2} wlasteich

Al 3% #A3

B AFolNE obrte| & M AdAeA e BEEHE &l B
A Wyger de3a, o, oA, ¥4, AR 54 FHLE 2
CIEA(CR.PS) & F&314 3, CR.PSE ol2ABnEIHIHLR FYrid
A(IN) 2} AT A(IA) 2 Belstlen, Aa2ntedgies 3=}
CHEA) (GH) 2F A A A (GL) 2 Felstgir). o]e) 53 FHFolA

e, BA & PAE st 18 £&I3HY HHAE Bl 2

&Y P& BRIt el $& S ¢ty F&38e] &
¢ FELE, FEEWY, FEAL, PALoAE, PAuH, FH4
Zt 52 A3 A¥g sl 2 FFLAUSE A 3] 413
12 FAFES GASHA RAT Adejold 53 3R HH s}
S Agslgon V8 2ARACRE FEL2E 80T, FEAT 6
Az FEuge] 2019 F&8uY, FHAIZ 3UE ARSI

—i}

sl

rlr

2. nto]lAZLe|BE o] g F&

op7belFtA WA AAAE ol B AAE $iste] wkEE MHT ¥
upxjalulg o] 23}e] 3~5 mne] 7|2 Eastel Ahgsigicth #zbe) v
5 2EAEL AAA 10 g& FFFo Yo FFUE 500 L2 3} 3
sladt), ujolAEYolH zsx}—s— 913t vtg7le] Ry 100 ul FEo|RE
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Ztzke] A2 50 nl¥ 10We] o] T 2AslolA 3ol
mlo]AR ol E ZAR= WHEVE YT Aejet WY HelE 27

Fysiglon, oY U Aeist dWsH Feld] FEHPAAY F

& FE&% F& 48 Aol IAstalch YH AEidt whE7lelA

rupture membraned E-5lo] LQ i vent tubeE JfWste] 7171 2R =2

—

Uatsl s AMelE Yehe, WH¥ AJelRt rupture membranes FI|A LEL
£ vent tubeE WHIA|A AFE F771 WAEZA] = HElE HIrL

uto] A2 0| BE o] &7t & ZAF, of2pA](Whatman No. 1 filter
paper, USA)E ©]-&3}o ojdlo], ofof& AFLofA] 647 WZtAIZ] F o
ARy Zuje] oM EI EYSle] 4ToA 24A| ¢t WISty WAF
FAES 48 §Uo2 FqAzgleon, AAFY Ee g 93 SUNE
o]-&-3te] AAYEE FUAHT dojH HAEFL e FHet EY
3to] AFFEHUEIE o]&3to] 48A1UE Y FAAZlon, FHog o
BES T4 54 ARl HF AEES EArh

FEAYLZHEY E2 HFALEY +&& AASIY LM, infrared
spectroscopy(IR) &£4& Fdto] et vAgte2FE 2t Y& vEE
ZA3%}9].21, nuclear maghetic resonance spectroscopy(NMR) 24 & &

slo] HFAPEL] +2E EAHstelch

7h ZUA A FE3H e eA=2A
ol7te|F4 WA 10 g& 1~3cnF =2 £ ¥ EwEY AAE 9§
sto] WiEtE E= ol ELR MHsigirt. MAH AUAE vesselo] ¥

3 vessell]g] E& 40ColA] 60CHIR] 10CHA o2 ZAsIY L A 3|
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A 2xEuolA gEE WY FEEE Y2 £F BES L
st RE AFolM &AL AR FUsIA §x3514ct &
H gEL oghgo] &3lAA EMdrta] Y 2t

Z9A FAFEHE AU 259} kY] W] Y3t F&
e 4R ¥y £ B8 HIL dojURE F& BES Hunpy
4 e Y HzAY Aol Wasith uteld, YA FAFETE
250} Y g o] &3te] XA HxAL AFIELeH, o]
UA %7} 31.1To|BE 2EE 40T, 50T, 60ColA ¥
A7) FE2EAL] F& £&S vashArh. EF ojatRiAL] XA
olel e 73.8 Kgi/cn™©o|RE F& ¥ 150 Kgi/em’, 200 Kgi/cm’, 250

~7'&_'__
Kgr/on' 2 & Wzt Y FEEMY & &S vty

L FEELY HE =4

Zznxlo 71 23R| Q9142 gas chromatography-mass spectrometer
(HP 6890 GC/HP 5973 MSD, Hewlett Packard, USA)E o]&3}o] AAMHOE
EAstgich, 423 dojd 3 EZY linoleic acidE Sigma
Chemical Co. (St. Louis, USA)oj|A L3l EEAFIHE 2gste] F

EdY g E4& slglen oF ¥ #& AE&E ML
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A3d #Z3 4@

B QA= Agaricus blazei Murill WA (o}7}g|F A A )ollA] A
Y ELS 2o, BAY) AT A3 FHE AU % e
F22ZHE dFFE, Uo|IEIBRE o] &Y &, XUARAE ol F

gt F&F3o] i ATt YL
1. Ee3A7& A

7h AR E delRPEA LA Jle MY
obrtelFA WAl el g ELY £ul, FA B d+= #4

EA24E AP ELSE Ee¥Ache A7 =2Ed U MYeE H
ol

ool o3t ol glolde & UFT 2slolA wlge] 7Heste ¢4
oAb H ujeel g A& 4 don ks REEYL HEo] vl 2
wetchs S gk Fel, FAlo] Ao o] 8d
AL g, oy, ddEy, B, HAAW, $41F,
2oy, A ZA2ntEad3)y So] 9lrk,

+4" Fel, FA 3 AES vhed Zoh & AdodMEe Ve
o wHlofA BHEL &3 A4F 28, BAZHE AYst olvtel
2 Ao BelBPEEY BFATEE FH6GIch dU|AE £

32
rir
of

o
(o
H

]
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317] 9lste] AZH WAL FFFolA stdstel BFFEE £, o
IHE o]g3te] g PR B, FAYPLR AEA &
& A, GARULE F&9Y nAar]Y 2PEE UL,
Zzoje] 3] Ry|2 oYYIAZE Yol ¥R N Ut HAES
Ao, BAARY R AP EABAY FE2HE DXt 2
el 2] productsE RHELM, o] AZntEIHIYE 0§t 1My
BYEI $4 EYES dgon, A AznEIHIYE o83t A
Anygs Rasigict. Eelste] AaE Zbzel productE&EE NMR, IR, UV
spectrun®. 2 Ex}FZE EMFc

EAAZY oprtelfA WA XA 50 g& A5FEY F T2
g 1A} AR BB AAE Y FHIEE AX FHEARSA 2
THZA(CR.PS) 1.5 g& A3t 3% +&& uehfglrh oA io
chromatography®]& ©]-&€3te] ZFATIA(IN) 0.51 g2t AHJTiAI(1A)

0.75 ge2 EeHgich ®y Btk F33 18 thdAl(H) et A

=]

218k thgA(GL)E F23l7] $18te] gel filtration chromatography &
ol&stgirt. IN 0.8 gollAl EAIEF thwA]l 0.20 g2t AEAR TigAl

0.31 g2 He3slciFig. 1).

1) Extraction and separation of CR.PS

- Az" WA 5082 ANYYS(EH)E 7Rl A F Ax7lo] A=

it
- WAE AA AE F 2000mL8] BT FekA3ol 1000nLe] FF
WA Y3 90T o] BT FelAIE Yol 8AI ¢ AntstEA

#y 28 sisich

- 229 filtratedt Fo 8000l FFFE YL TH 4417 B
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~—

i F&3%2 FE9F filtrate

295 2500rpn 2 & A Felste] 1P EE A A A
YAET F5Y9E SR 1/2% 52 water FES A A &
&gkl

2 oo] 3ufere] 95% EtOH
Tk,

oFo] FA AAFo] WYL, AL AL &2 HAAE
ol | EtOHE H|A3}7] $]8§A evaporator§ AH&-3Irt.

FAEE FF4E 5Y Fol HAEU se AR EeES A

Wil 4TColA 484172 H¢F HHE 7}

ftio

A&7 2184 molecular cut of f7} 12,000¢] dialysis tubeo] @i
dialysisE 2¢d%¢t it}

Dialysis tube ujol HHo] A7l=d] o] AELS Welal 45Y
3o 3UFY FHARE 3rh

A ARSI A AAHH crude polysaccharide (CR.PS)= 1.5 g&] &l

3z 2g 32d3ch

o

Purification of the water soluble fraction(CR,PS).
CR.PS 1.5 g& 50 mLe] FF<oll 5l F 2500 rpmof A 42| ste]
2P L A AT
gt sigmaollA] 7%t ion chromatography $321E<¢l DEAE (Diethyl
aminoethylene) cellulose resing Cl'E® ||t}
* FAEL CI'A 2.

@ 0.4N HCI 400 nL& ¥l 10% FF AWl & W)

® 23} 254 400 nb-& Y3 108 F¢F muksla oL Wit

© 0.4N NaOH 400 mL& Y3l 108 ¢t adtsla o4& walc)
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@000 @ ->0—>0—>0 > 2 <A
2 sy SXE A&
Cl” & A 2]gt DEAE cellulose resing column(2,5X100cm)ol] 321t}
AR H5AS columno] £&3 F &Yl DDW(deionized
distilled water) 500 mL& 70 wlL/hr #4202 S E SR

FHAEHE(IN) S Uilrh

fir

Auto sampler fraction collectorZ 5 min/fraction® 2 AFA|HA 2z}
fractiong gt}

FAE AEEHE(IA)S 27] #18iA 2M NaCl -8 500 nl& 65
mL/hr §& 08 L23T]

ZBHE(IN)F} AP EEE(1A)8] Z} fractionsS UV(625nm) spectrum

:ﬁ

2] absorbance® ZA 3T}

SR E(IA) o] ETH NaClE A ASH] 8184 dialysisE 3U &

™

o

Rt Sick,
FRAEEE(ING AEYE(A)E T2 A2t 27k 0.51g3

0.75 g2 £ productsE Y rHFig.2).

Molecular weight determination of the antitumor fractions

AR BYE EAgE AA517] 91814 gel chromatography H&
o]-g-3ict,

Exjaro] ojn] & & dextran(MW 464,000) 0.8 g& sodium phosphate
buffer(pH 6.8) 20 mLojl <elTt,

gel filtration?] %% &<l sepharose CL-4B(fraction range(MW)
100 - 10")2 sodium phosphate buffer solutiono] A& F

column(2.5X100cm)o]] &ZgIct.
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- buffer solutiono] *=¢l dextran(MW¥464,000)-2 columno] 60 mL/hr &
408 {EYTL

- 5 min/fraction® auto fraction collectorZ ZFFA|AAM 2} fractionsS
UV(625nm) & #ZA}5te] absorbance® &% 3tc},

- Z24FHE(IN) 0.8 g& buffer solution 20 mLof] soji] gel
filtration columnoll dextrand} Zt-& Wi oz 2-&%ic}

- Z} fractions& UV(625nm) & absorbanced ZA 3t}

- dextrano]] 23] o] UV absorbanceE 7]&2.2 3A] dextran X.r}
Mz LY INE Ex}eko| dextran(MW464,000)H T} 2 Z(GH)o.8
e, g &9 A& Exl%o] 32 Z(0L)og #e3c),

- BARol 2 Z(GH)} 22 A(CL)& 22t 53 Ax3l 247 0.31 ¢

2} 0.20 g¢] £ productsE g}

2} E¥E2 W spectrun?} IR spectrumg ZA %t datao|t}, UVE]
o 4 TS 260nm E2olA QAL HA B4 mAL 230nm E2o) 9
£ & 4 Utk o= MY A Yalo) pattern o]kl & 4= il FT-IR
o] FPxof tf¥t 2 peak®] Fujg= 0-H @ 3300-3400cm™ C-H : 2900cm™
C-0 : 1630cm” C-H & C-0 : 1000-1100cm” @& @ 4= gt} o714

900-1100cm 8] peak7} B-glucangl= Zo| WA 9lr}(Fig. 3).

L Al ekl Rty AelEAAEd ReRAYE Ay
APUAE ol gste] MUY BBA &S ol gste MUBEEY

wel A stach JAuiSE B wigH wjorle 2

&3te] FARA W wigoiel g Eelstalct. A %9 ultrasonicator

& o] &3ty MEIMF puffer solutiond ThA] WA Ee|dle] AS ol

fio

SHdEeNE

L

M
o
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HI 7 ABYELS slolM et 22 YHes FelgAstart. £ u)
golele] B okt Er oMES JISte DAARYE T2 Wy

Ae|B g ELE SRS
2. 223433 Ay

7t Fe3d 2A

FE23H S A8lA 2eeES W 4 2l AHzAE =2
Abstolch Eel4g H3 o &8, 25, FEAL, A
Sujdey, HALuir, FHAL ol 3iM o] HWHHch FEE0)
€ 87 productE F&37] eiA EE AR&sldlc. FEEE A4
FEAo] Y 2EEA 47} U 2EAA 52 2EE FE3US o
28AHE CR.PS2] &€& vASIGE o 7MY ¥ 80 He 258 HF
FEEEE AT FEANS @RS ATLE FEANE Z
Zt g3& u Ak CR.PSY] & vaste] o) &) HE AT
A zter ZAAsiolct. A gme 45 FEddN F g
Aeg o HAAI = ul2A oeb&3} olMES A2 FHEuE 3}
2J4E CR.PSE &S vlasl & $8&0] He SulE HHgulz
AAstolct FARuFS FALu7 A e o2 YRS 47
%5 ol AHE CR.PS2 &L Wladte] FHu) o] He HAEuF
& HF FAguYes ARt FHAT2 AEA EeES AAS
© AlZre® FMAZE A7 58S ol A4 CR.PSTF EolEA] e A
e #A FMAZter ARSIt oled vlm A ARE BIA o}
Zhel e wAlolA A e DFATIE FHESE B + e

AejEdEde FeE T AHzAE FAstaat sialch

re ﬂllo

filo

2
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Fig. 4 (a)= SZAZE ople|Fa wA 10 g& AHEstol @ 3
2eEE ol B2 o A4Y RPSY 48E UEhd Rojt}, Bol4ge
A AN AzEel ohsl WM CRPSY ¥ WESS A
T} 65ColH 2&H CRPS oo] s 95CoIH 22 & 3u) olatolgl
on MW 23 LEL 2F 80| 71 BE 95CE APsiart. Fig. 4
£ HHLEE ZAH 95CoA d45E ATE deEsisds o A4d
CR.PSS] 8% UEhd o=, 2% Algo] AojW48 RS2 Algarol
Z75H, 10412 ol Fole A2 YT S HolEET HH 2EAVE
10A17-0.8 ZARsigct. Fig 4 ()& 2 Angujae AFos] sjol
HALu)Ql ethanole] kg @433 ojare) 2uf, 3u), ), 5u)2 A
A< wle] CR.PSY $&& Hmg Aolch Ethanols] afo] F7hgrel whet
CR.PSE) 4-go| ZrXTE, 4u] olate] PelAE o ol 48 2717}
olRola|x] glo} HHNW Sujeg £l o] sjutst ethanol o
= Aottt LY W PYBUES Exjaro] 21} o] o 2R Az}
o) BEEEE AAS AT BHTHo| Wesih HE BAARE A
ZolH B} BaEEO AR U Hae 7oz AFsigen,
Fig. 4 (d)o] FAA|7t W3lo] w2 CR.PSY &S Hlzslgict 79 gt
M3} ol Folk AEx HeBe) Bajo] $aFo] CRPSY ke Wb}
Ao glomgs TEA thdAE 293 AH BNARS 792 AR
oAk, B 51X e CR.PSS} 7al7 T AE wlmshuE 70%0l4
Zatte o 4 gch ol BAEE Eaigkel 12,000 ofshel BaBol
WA AL 2 70% ol Aol HELE & 4 A stk

Fig. 5& oplelFa Walold 23 tfe) zohud w4we wlmst

7] $igt Algel Aztolth, CR.PS7F WSl tolAuch ol 20 o] =
29e Uthiel, ofrtelfa wale ALBHBYL 22 tjo] A
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HAg 4 glich

U HAHzA Hy

AP EL 2, BA A3 I3 ANUE A%t EeEl 2L
FA717] 1T MY 24& #Hyshe A 718 3L dNE +
v MEL £2 3L BNtle A& FEE sl H& 6 g3 AL

2 Hre] +&& de Ve 24E ML FAES FEATE

—:

o 2lcHFig.6).

th AEHEL 4
1) &21% 5%
Dextran} IN& gel chromatography coloumnoi 2-£3l3 £&FFH&
fraction& Wls-FAt o g WA FHEE &3l Fig. 7o =431
9Jt}. Blue dextran?] elution volume 160 mlL, D-46402] elution volume

£ 210 mL, D-375%] elution volume 280 mL, GH®] elution volume2 140

i
1

mL, GL2] elution volume 310 nLE F3 4t} Fig. 8 Ex}8k& ¢

9l ¥ & dextran?] elution volumes ZX3slo] ExjgF &% RFEIAME
el adojrt, ING columnol A-gsf ] GHel GLe] ExaF2 3.90%

g}
)
x
@
£
io

10° 1.50%10* g2 A= gich IN 100 mgg HL3] e
Fe 24 mg, 53 mglE FEx}gro] A& GLo] INoj o] EFF A gl AL

Eh3HE S wliE-3A 0% glucosed EFEAE slo] FFsialr

Table 12 &2, AW zzte] APE EFE TTHELS glucoseR
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Batsle] WESE Uehd Zolth GHZE 63s2 /Pg W §43tES e
St Ql5L, INO] M2 I HZ vIHRES ARSI e e ¢ F

et

3) LAY &4

ch A 8F2 bovine serum albumin (BSA)E EEEAIE 3lo] FU:
xlo] & o]-§3h= Bradfordy] & o]-&3le] FA3IATL o] WYL o] &3t
Zizke] FAGAY AHEEY U FE UFE Table 20 FAFIS
th ehae] gRgo] 1 W AL 22.96%F TR IAolm, MY A
2 AL 1.82%5 T/ GHolTh

7} @AY APEEC] A A YUaE e g 3T
& EAISHH Fig. 99 Utk A3} ©3EY] 2 GH7} 63%, INo]
61%, CR.PS7} 56%, GLo| 54%, IAZ} 45% €O LlElytor chalae] ore
IA7} 23%, CR.PS7} 8%, GLo| 5%, INo] 3%, GH7} 3% 22 ZFH<c}. GH
o} INol g2 &fe] ’b3ES AR olal 1AV W2 4o whd g xyt

3t QL

fr

tl, ©]+= DEAE cellulose resino] $2¥ ion chromatography

columnof 4 FAsHE © @i o] resino] FHE Y] fELE oA}

4) ehp3Ee oy A &
Table 32 ZWHA FEEH 50l ¥HH ©riEe] ddddst ux
& HPLCE o-&8to] HAE Zlolch Glucosels 53] CR.PS2} INoj| Wio] X
xlo] 2lom, galactose?} mannoset: GHoll 7} wol ¥hg=|o] 9l7,
fructose®} glucosamine2 2z} FFEZo] XZ% 1% FRE e &

alsteiet.

e
Bl
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5) 'H, “C-NMRZ} FT-IR¥A

KBr disc methodol] &J%t B-glucanz} ZRT}wa)(CR.PS)2] FT-IR
spectrum& Fig. 108 (a)e} (b)ol]l 24zt EAISIdc. F¢3¥ B-glucan
et Aol &3 oz E YoM &I CR.PS FT-IR
spectrunz} W]Z¥ Zz},  3300-3400cm oA FaeEle] A 0-HY
stretching Fu A7t 4] 28 o]FFo] Uehls, 2900cn™ R
ollA] C-H stretching %ol dojutir, 1630cm” oA C-0 stretching A%
o] dojutm, 1000-1100cm™ ol A% C-H&} C-0 bending FEo] Aol
R w37t dXRE HAd 4 glo] Fel™ R.PSE B-glucand &
¥#elstalct.

Fig. 11 (a)8} (b)& 2tz CR.PSE 'H, “C-MMRE %3 ZAzjo|r}.
Fig. 11 (a)?] 'H-NVMRY] signal 4,42, 4.18, 3.80, 3.60, 3.41, 3.29ppm
o]aL olof BYE & $4E C-1, C-6, C-5, C-4, C-3, C-2 $x]o] &
£29& o 4 9lolch EZ Fig. 11 (b)e] “C-NMRY] signal 102.8,
86.1, 74.8, 73.2, 68.3, 60.7ppmo]il ool I WEE 4= C-1, C-3,

C-5, C-2, C4, C-6 #ixol YL VaPS @ + Atk olye
3

e
Q
j=<]
=0
w2
rir
L
o i
o
rO
™

FT-IRZ} C, 'H-NMR B4 34 Ha -glucan®}

& o+ Uglch
3. e BAZE A%
7t & #E& vl
ARE &AL Wy FaAdddM FEARY nlo]T R olR

29 5 eAZAS Yol @ AINE Table 43} Table 5] 242 EA
stdch, AWZANE W9, RE APZZAolN AU ASRT LN

187



FEAZ nlo] A2 o] H Z2 o] WE £ WEHE ARy
A 723t nlo]ARYolE £¥e] FUHe BE $8% ¥AIE ANE
Bt £&& YA A= npola 2ol I IU WM &
HAjolglet. F&AE Frlo] WE &4 F7He FEA o] 5087
F2tgel ulelAl AR A & F7H7E o] Folx At 502 o] Fo] &AL
77 eSSk &2 F7ks ¢ Wit didef ulo]ARgolE &Y
o] F7tol wetMe AP 24 UM & +89 A F71 /A
He 222 eyt wetd, tER 3& &0 B34S AT Y 2
AzALR 5088 F2A172 APRAol &= 650 watto] nlo] 2 gjo]
B 2¥og WUy FE3PHS ol 85 AoE AYsidct

B A7kl o wEEHAY deFEhiy 2 A7 guR
& £&S v B d54FE0 A$ 10/ 2&A7, 3290 ¢
el 71 8miE, 3de] FAAIZY HAzAstoA 0.0301 g/g2] tIEF
T €&  Jdden, ulolAggolRE o4 UMY & AHfoe
508-8] F&AZt, FEAchn] 2] {1guls), 29 BAAZ) njo]F
ZoolE &9 650 watto] XA RZ3lollA 00411 g/go] tlERE €2
B FEPZo] ApFEol v 36.5% FAstach. £ F7HEolY
g, nlo]AZHOIBE o] &8 FEZ 7|2 R Hsle] FEAZ
< 1710 °JstE, AMgEE o] 4& 128, FAo A8FHE AT
238 &Y F ol F2FHY AR LY} sMesinl

o

L}, MAE(Microwave Assisted Extraction) &% X &3}

opZteElFAM A A B5EE M ok AYBEHERS Esp
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#sto] mpo]ARYo|BE o] &Y FETFE H L3 FF WASLE ¥
Astste 7| Aol Hisle &2 EEg AAYEE AE
el 8 ZiRdel tigh Zlojtt, nlolAE ol BE o] &% F2T ] A

Fig. 120] UeEhd IR 24A7E B wave number 3000~3600 cm’
H2o] 0-H AFA%5E st ¥ayh vehs, 2960~2820 cm’ o
-CH- Ao] AW E& she Zlo] uvehdth Zelx, 1730~1620 co
FZole C=0 Agte] Urelin], 1000~1300 cm’'H-ZollA C-0 AYS 3he=
F A FE 2 ol ¥wAE E 4 ovh Fig 12& #AHeZ B uf
olARolE. &¥o] & P FHEAITY Aoyl ¥AL A6

FA A& B don, wattrl E45F ¥3AY AU F
71E& & 4 ok FEANE 5027 Y F7b) 53 A9 Ay &

7HE Holil glo] 5022 A& At dFo] IS o 4 gt

2.

2) PC-NMR £
Pe-MRE #HE AANES EMIT A3}, TE A7AE] % 8
-glucan A A} Z-2 2o M ¥IE viehlglom, w4e] glxo]
e AEE E48HH Table 631 o] 2 ®rASX|o] o7 7o Fro] L}
EfeE o 4 ik 2 olfe 7R A2 B F AU "atoly

Faol2o] ME AgolFE shaAM dFE WA= A2 FAsIeAch

=i

Fig. 13-15% nlolZ 2 9ol e S 7o) u}2 erad=} sk} shte] A
71 oy el o2 |AISY FHo|vh Fig. 13-15%= Zhzb 200 watt, 500
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watt, 650 watt®] mlo]IZgJo]H EojA MPH B kh: ¢]x|of uw}
E AI718 EAR Ao 3EA o] 507 ololME AY ulsd AJE
UEeligch E3, Fig. 12-15%} Table 62] tlo]e]& E3}o] Fig. 160] ¥
AF T2E ZH= Bl A blazeiold $EEUSES FAY $ dge
o, Fig. 160] uvehd 329 EHL (b)F2¢ -CH-ot (d)F£¢ -0-71
Ads oA e PelE, (b)-(c)F27 n7l d&FH LR dAFelA 9le
o o] §-#9 (1-6) JIAE Il 71l Zog deA oot wehd,
WA S g 2rb~2008t F=t © 4 9lem, A blazeio]d F&T 4
2 £ AaHEY old Aol o3 Aol 2rk~1007r FEQl Ao
FRE Al o] AEWHE /A2 Feldte] Fig. 17¢] E¥Hsial

nl

b 2AA RAFE(SFE)FE A3t

ofrtel A WAL wF BEEAE TeIste] I JIEE Wl
Fich ER, wSg e £ Z&e IrisE st =

T2 2= d¥E WA B, FFEHE £ L2

TAGOEN YA fH FE3EY HHHE A=EsHch

e M
;L_,.?L

o
tlo
A

Pe
114

A A FEHE o8 NI e EL F2
olatElet A 24A ¥ &% 31.1TCH 48 73.8 Kgi/en® o)A}
olx PAHEEZ 40T =9 150 Kgi/en’?] ¢hojr F&E $-35}o]
#2" EUE C-MSE o] &8st BPEME w33t Fig. 18 (a)e]
FAHEH G6C-MS AHAAEEM AR FHEAHL linoleic acid(cis-9,
cis-12-octadecadienoic acid)ql # o8 HME|gom E&EL oF sxolu

d e @EHLrL whelA oprie]FA WA AHAE J1EY 34 E
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A F2YUE Folo] I8 AYEEHE f-glucang 7PA|AL lom &
AA F&& Bdlo] v BUYYEAE linoleic acidd T3 9}

=& & slch

2) 2UA F&37F AU HAH

Z9A FEFEE ol €T oprlelFa WAl uF Be|BPER
¢l linoleic acid®] #& F2xA& 7] 23t & 229 g 7}
7} 40°C, 50°C, 60°C2} 150 Kge/em’, 200 Kge/cm®, 250 Kge/cm’E HERAHA
s 2a wee W BT $ARAolN 235 LY wla:
GC-MS EMAIE o] &3t e, Fig. 180] tiE3Ql of & 50TojAe] F
2B BMAINE wA|5lat}. Linoleic acid®] & T &L AAY o
o] opr}e| A WAAAMAE ol§3lderE 10 go AN FE2H
linoleic acid®] B3 HA|3}oiT}. Table 7o Llehdl uje} o] 72t &
ZA0Ae & HES VLY AR FE FE225Y F7h=s 50CHA =
FAY && F7HE REIAT I oo & HEY F7F At

]

njopstn, F&qtele] F7LE 200 Kgen'ZHXE F4 3% 789 371
& Rolu} 2 oldo i B FUL FERARA] QOER HFY Fazx
AL &5 50Ce ¢ 200 Kg/on’2 ARSI oMo 2RE 2UAR
A FEHE ol &% v WelBAYEH (linoleic acid) ] 3 F&23

ARstolel. Fig. 19 29UA A 2349 78S NMU¥eE ¥

°©
=)
Astaict.
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Table 1. 2z} &2 st3Ea

Products Ab(s4o8r‘ol;?)ce Carbohy(c?nrga/ie)s conc, Percent (%)
CR.PS 0.86 42 56
IN 0.93 56 61
1A 0.68 40 44
GH 0.97 57 63
GL 0.84 49 54

Table 2. 7} A4 ES] Ay

Absorbance Protein conc,

Products (595nm) (zg/L) Percent (%)
CR.PS 0. 5945 3.98 - 7.-96
IN 0. 5620 1.62 3.24
IA 0. 6981 11.48 22.96
GH 0. 5521 0.91 _"1, 82
GL 0,5744 2.52 o ;(;‘47

Teble 3, Comparison of monosaccharides concentrations in each product(mmol).

Product Fructose Glucosamine Galactose Glucose Mannose

CR.PS 0.4 0.2 ‘_“Wﬁ—Z—.“SI ) w778:3“ - 0.7
IN 0.6 0.2 4.2 16.8 1.8
IA 0.2 0.2 1.7 5.0 0.4
GH 1.4 0.4 8.1 5.9 3.2
GL 0.4 0.3 2.1 1.2 -
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Table 4. Yield (g/g) of product at various operation conditions in open system

time

min) 30 40 50 60 70
Watt
200 0.0311 0.0321 0.0341 0.0342 0.0343
500 0. 0354 0.0363 0.0382 0. 0384 0.0389
650 0.0377 0.0382 0. 0405 0.0411 0.0417

Table 5. Yield (g/g) of product at various operation conditions in closed system

time

min) 30 40 50 60 70
Watt
200 0.0332 0.0336 0.0352 0.0353 0. 0358
500 0, 0369 0. 0368 0.0393 0.0396 0. 0397
650 0. 0383 0.0387 0.0411 0.0414 0.0421

Table 6. "*C-NMR chemical shifts (§) and signal assignments for

natural products in D0 (25°C, 500 MHz)

c-1 c-2 Cc-3 C-4 C-5 C-6
104.23 74. 86 87.83 71.45 77.59 63. 66
104.12 74.02 87.52 69. 88 77.32 62.35

73.87 87.45 69.73 76.00 62.15
73.80 87.25 69. 66 62.04
77.85
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Table 7. Extraction efficiencies of linoleic acid at the various
temperatures and pressures (unit: x107® mole/10g)

Temp. ( C)
Pressugg 40 50 60
(Kgi/cm’)
150 1.031 1,508 1.509
200 2.069 2.476 2.562
250 2.091 2. 608 2.647
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Dry ABM (50g)

Disintegrate ABM

Extract with 95 °C for 10 hr
—

Filtrate Residue

Centrifugation(2000rpm)
Addition of 3 volumes of cold ethanol

| T
Supernatant Precipitate

Dissolve with water
Dialysis for 3 days

| |
Supernatant  Precipitate
Freeze drying

CR.PS(1.5g)

195



CRPS (1.5g) 1

Dissolution in DDW
Centrifugation
j 1

SuEernatant Precipitate

DEAE cellulose(Cl)

column chromatograph

DDW elution  Adsorbed Fr.
Unadsorbed Fr. (Acidic Fr.)

_(Neutral Fr) Elution with 0 -2 MNaCl
. Dialysis for 4 days
Freeze drying Freeze drying
IN (0.51
(0.51g) IA (0.75)
IN (0.8g)

Dissolution in 0.01 M sod.

Phosphate buffer (pH 6.8)

Centrifugation
1

precipitate Supernatant

Gel filteration on Sepharose CL-4B

Elution with 0.01 M sod.
Phosphate buffer(pH 6.8)
Dialysis for 4days

Freeze drying

I 1
GL(0.31g) GH(0.20g)

Fig. 1. del#4 84 e, A 34 MAe=

196



lon chromatography (IN)
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Fig. 4. Comparison of CR.PS yields according to various operation
parameter {a) extraction temperature, (b) extraction time
(c¢) ethanol/extract volume ratio for precipitation, (d)
dialysis time,
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Dry ABM(10g)

Disintegrate ABM
Extract with 95C for 8 hr €—

Filtrat

Centrifugation(2000rpm)
Addition of 2 volumes of cold aceton
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Fig. 7. Elution of standard dextrans and IN fraction by Sepharose
CL-4B gel filtration,
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Fig. 8. Determination of molecular weight of GL and GH by gel filtration
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Fig. 12. IR spectra of products extracted by microwave assisted extraction.
(a)results of A0 vatt spplied power in gpen system (medium dashed lire: ) min, solid
line! 40 min, long cbeshed line: 90 min, desh-dot~bt linet 60 min, dotted line: 7
min) (b) results of 20 vatt applied power in closed system (mediun dashed liret 30
min, solid line! 40 min, cbtted lire! 50 min, lag dashed line! 60 min, desh-dot-cot
line: 70 min) (c) results of 50 vatt aplied power in cpn system (mediun deshed
line! 30 min, long dashed line! 40 min, deshrcbt-cbot line! 50 min, solid line! 60 min,
dtted liret 0 min) (d) results of 500 vatt agplied power in closed system (long
dashed linet 30 min, dach-cbt-cot line: 40 min, dotted line! 50 min, solid lire: Q)
min, medium dached line: 0 min) (e) results of 63) watt aplied poser in open system
(solid line: 30 min, long deshed lire! 40 min, deshrdot-dot 1ire!50 min, mediun dashed
line: @ min, cbtted line: min) (f) results of 680 watt aplied power in closed
system (dbtted line: 3 min, mediun dashed line! 40 min, long deshed line! 50 min,
detrdot-dot line! 60 min, solid line: 70 min)
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Fig. 13. The results of C-NMR analysis((black bar: open system,
white bar: closed system)., Applied power 200 watt
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(9) f) (e) (d)

(c) (b) (a)

Fig. 16. Chemical structure of products: n represent the number of
repeating sequences of residues b and ¢ commensurate with
the length of the branch.
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Aq444dE

¥ A7 e Agaricus blazei murill WA (o}7le]F2HR)olA AP
Y ERS Fel, B A AN FHL L] S A=
F2F3E d43E, uo|AROlBE o 8T &, XUARANE o1&
3 &gl oizt Aot YA

AEAHEAY 32 W FAL 5FAZE opylelFA WA AHA
50 g& A4FEY F oeho] ¥ A ALK E¢E AAE A
E43AE AX SAARsI] ZoiA(CR.PS) 1.5 g& AF/4dste] 3.0%2
+&& Jehjgch o[Z& ion chromatography®& ©]-&3te] Fdridal
(IN) 0.51 g3 AMYTiA(IA) 0.75 go2 FelHolct. &Y 218 53
3 sEzpE chA(GH) o M A thEA|(CL)E E28t7] £181 gel
filtration chromatography®& o]&slgith. IN 0.8 gollA ZEX}e tig
A 0.20 g3t A2 hgA] 0.31 g& Felsigich

Ha)®l ol INE gel chromatography coloumnE o]-83te} GHe} GL
& Bajslgla Ha)® cHet 6Le] Exlare 3.90x10° 1.50x10° go & &
A= glt). IN 100 mgd A-8s) Eel¥ GH, GLe] %2 24 mg, 53 ngo & ¥
Apggo] &2 GLol INoj ol EHF Qe A& HAstrh FeBEEd
o] BNAM ueHEYS GHY 63%2 7MY WS Be3E
31, INo| 44%2 71 H2 ©@4hE
gk chalale) dpfero] g W2 AL 22
AE 1.82%F AT GHY & &l

HPLCE o] &3l ¥te3tEe] WY JEEME 3t 53] CR.PSS}
INol Tro] X3E|o] Qlom, galactose?} mannoset= GHoll 7F& wol U-H

¥Jo] Ql3, fructose?} glucosamined 2zt $&HEWo] 234 1§ ¥iF
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o

of S&& HIsigleh #& W Fel¥ iAol oyt M, “c-NR3} FT-IR
A F3te] U el NolM &8 B-glucand} vl Az} o
2 YAzt dAES A 4 glo] Ee® oy B-glucand &
alstedet.

222 Fe3% =24& AR ¢sle 5EARY oprtelFA o
R 10 g& AHg3te] A FEH2EE Wt A 65ColM 239 CR.PS
Foll Bl3] 95Col A F+&H AL 3] ojgojglom HY 22 25L X2&
TE0] 71 w2 95CE AR} HAXER AR 95Co 42
& AE deEistas vl 44E CR.PSY 482 UE Aow 2247
o] AojA4F CR.Ps AAgo] F7Isht, 10413 o] Fol= A2 ARy
UE Hol2E H3F %L 104102 Agsiart. HH dAAgu)z
S AR Hsle) FALMIA ethanold] $L 42 & olape] 2u), 3
ul, 4u], SWlE WAL whe) CR.PSYE Ethanol?] ofo] Z7hito| whel
CR.PS2| &o] F7I5IA|RE, 4u] o|4}e] aolME o ol 482 Z717}
ol F-o{x]A] ¢tol HAMA it F2NY 4ujo] st ethanol o
2 ARt oA AeRPEAES Exjsko] 2t ojibo|ng x| Hx}
o] EEES AAS A% FAFHo] Wage wel A BN
B EolA AL BEEEEC] AEFHA o 49 Ao AAsge
M, 7d F¢ FAY o|Feot ARz} BB FMo] $E o] CR PSS
go] WHst AL glornz EAE CIEANE 2U9lE HA BN
TR AAstdch. 2eul CR.PSS} 7UZ BAE ARG wlasIEE 70%0] A

Aaps o £ gtk ol: FMEE Ealgfe] 12,000 o]kl BaEo]

2ol 428 U 4+ Uk ARE

A A A

o

E HjolAZ Yol BE o] 8
 #A37t +YE AR njela

P
e
i
o
oo
o
e
e
ot
o,
2
iz}

Of
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Zol 2 o]-&¥ AYY AP Uuly F2AHNN FEX23 nlo]
ARelE 2% A2RAE delsly ¢ H BE AyzAA A
R FeEch Uy FEAUEY $£80] o AR A Urlyton,
TERLE HsiMe Ul £2&3H0l AAYL ¢ 4 gL

FEA 2 ofolAZ o] B E¥o] whE &2 HIE AWEH, 3
EA)73} npolAggelR &9 Frhe BF £88 A= AHRE
Rl £&& ¥AAIlE BEE npolazgolne 2¥€ZIl WX &
FHolgict. FFAIZY Frlo] WE &Y F/He &A1) 50871A
S7tedoll wetd ¥ £& F7Pt ol FolRAqt 50E o] F FEAIZ
717t =tk &Y F7Ms ulg Wit el nlojazoln &9
o] F7tol whetds AU 24 oM F& 482 MY F7Ut 84
He Zog Uehyrh weld, odi 2 £89 34E 3 3y &
AzAoR 5029 &A1} dE2AY oML 650 watt2] nfoj2 2 9j0]
B e Uy FahHS o8t o Ayt

B A5 g £YH AW 43 EuHa B 97y tus &
& &S R B A543 A9 1047 F2A2, F&Y04) 4
ale) f71-guls, 3Ue] FAAIzEY HHZAS oA 0.0301 g/g2] TIFFH
E 2% + dden, nlo]aEgolBE ol&Y WMy F&o HPoe
508 F&AIZE, F&quiu] 2ufe] R71&miR, 298] Tt} njojA
EgolB &9 650 wattd] HHzAslolA 0.0411 g/gY TIRFE L&
BN FE5Eo] AFFEo] vl3) 36.5% FIiolch & FIMHE op
gh, ufe]laZYolBE 0|83 FEL JIEY AfFFo] HSt FEHAZ
2 1710 ©]8tg, AMgEHE 8uje] ¢ 1/2E, FAo] £8FHE AR
2/38 €4 4 %o &Y WA £ b B 2
A A F2HE o] 83lo] vIFY B P ELE elsigen 283

{o
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A5 & oblelTA i F532| 713250l
= 2sHdM

A1 A AAA F2E2] A9y 28§37

1. In vitroulolA] FGAEFof ci3t Fotatg Ay

4= F2& Agaricus blazei?] in vitrojollAe] FIAEFo] tj3yt
A= &g A=stelch

7h A =3 gy

1) FFMEL] wjF

Agaricus blazei7l in vitroljollx] FFMEFo| n]x|:= st FNE
R7] 2J3}A human gastric carcinoma (KATO-II), human lung carcinoma
(A-549), human breast adenocarcinoma (MCF-7), mouse lymphoma
(Sarcoma-180), mouse lymphoma (Yac-1)+= Korea Cell Line Bank{KCLB)Z
Byl st Akl YA R Hep-3B  (Human hepatocellular
carcinoma)¥ American Tissue Culture Collection(ATCC, HB8064)Z H-E}
Falstedct,  Hep-3B(Zteh)9} Sarcoma-180& A|8l¥ RE MEZRELS
RPMI-1640u]%]o]| Al 10% fetal bovine serum(FBS), 37T, 5% C0.0 3-2A]
7 uforsleivi(Table 1), YHME 8j9F2 Dulbecco’s modified Eagle's
medium(DMEM, 6.7 g)3} nutrient mixture F-12(5.3 g)& 1:1(V/V)
mixture, gentamicin sulfate 40 mg, sodium bicarbonate 2 g, hepes

buffer 2 g& 3%} FH4o] &3]17 & pH 7.0-7.28 2A3}o] 20% FBSE
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B9 wixlo] HZE3}e] 37°C(5% CO; incubator)oA] 24A]Zt wjeksiart.
Hep-3B(7t9t) ¢} Sarcoma-1802 A|2]§F BE M EXFE-2 RPMI-1640u)2] of A
10% FBS, 37°C, 5% COol 3-gA|HA wjoFsiaict,

2) In vitroujollA] SRB(sulforhodamine B) methodE o|&3} FrEHF

of thyt 34 JA%Y B}

SRB(sulforhodamine B) &4 AX w3 QA& o]L&35lo] A
X AEPEE FAE Yol FUAME BE AsjEa Ay
96 well plate?] 2z welle] 5X10'/mL2] t}o¥t cell line(MCF-7,
A-549, Hep-3B)o] EHH 100 2 wix]E 718ty 37T(5% CO.
incubator)ollA] 24A1ZF v o¥¥ ¥ 0.1 wg/ml, lwg /ml, 10uxg /mL =
100 xg /mLe) Zt %% 8] Agaricus blazei7} Hol8l: 100 2] ujx]
E 713 ¥ 48A1 7 wjorRitth. 48A1% ¥ wiA|E aspirator® 2| A3}
I u)a] cooling¥t TCA(trichloro acetic acid, HFE%% 10%) 100
W& 7t8to] 4TolA 1A1ZF R %ct, dell F/T2 53 A Ao
AzAZl ¥ Z wello] 1% acetic acide] ¢l SRB(sulforhodamine
B) & 100 & 7t¥ch. ez Aol 308 AT F 1%
acetic acid® 5% MAslo] ARA|ZIc AZAZ F 10 oM Tris
buffer 150 s & QMg ZHEF =0o] v}-& ELISA reader® 540nmof

A FFE ke Sl

3) MTT(3-(4,5-dimethylthiazal-2-y1)-2, 5-diphenyltetrazolium bromine)
methodE o] &3t F YN XY Adgaricus blazei F&qo] 2% cell
viability W3ty &%

MIT assayi= cell?] XS W FIE ZA3}l:= colorimetric assay
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A Alolgli celld] mlEF=zloh) dehydrogenase enzymeo] =%t 487
2210l MITo| ]3] dark blue formazan AL 7]RE 3lgltt. 96 well
microtiter plateo] KATO-III ,Sarcoma-180, Yac-1 cell® 10% fetal
bovine serund 3+-8-¥+ RPMI 1640ufx] & 1X10°/ul S22 Zt2te] wello]
180 % YL 37C, 5% COollal 2447 incubation¥t THE 0.1 sg/ul, 1
wg/ml, 10 wg/ml L 100 ug/mle] Z} %% Agaricus blazei®] A RE A
7}8}3 2% volumeo] 200 w7} E A vix]|E 2]-2 ¥ 48X incubation¥t
TS MIT soln(2 mg/mL)& 50 %) Z} wellol #7185l formazang F/dAl
7171 98] 4x]7t E¢t incubationdt F aspirator® AEAE AAII
150 2] DMSO(dimethylsulfoxide)& E7}slo] formazang ¢l cTh

ELISA readerE o] 83t} 540mold SHE e Zshalct.

U des g o Az
1) a7 38 g

B J = Agaricus blazei®] @FFEEC] in vitrouolA] FFAE
Zof tfs] Uehls MEEAE PURge] ARE igton £ HYE 43
L g% IRAES el AEIslEn ¥ o AL HF AREA
FUoll A K{stolol & Fo3 FRE AFY + Ulod ulg FL3PriL
shzich APFY BT 0.D. k& 3ol chRE(100% BEE) 2] B 0.D.

Zholl thgt MEgo AbE3le] AsjEIE SHATE
2) A4

Table 22} 32 SRB method®} MIT methodZE %33t HIE Agaricus

blazeiS RE ZoFa3o] 3, 10, 30, 100, 2|3 1,000 ppms E 715131
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th s AREe] 4= 5x10%well, 1x10%well Za]3 1X10"/well
2 3 7HAZ st Aol AR BE UM REEo] 23] dxz2ee U}
Bl O FolNE 53| Alate] $19F MEFEQl KATO-INS < 1X
10'/well8] ol 65.9%, Zhet AIEFQ Hep3Be] Z-9: 1x10%welle]
oA 78.2% 2|5l HYMETQ A-5498] A$E Texel 1,000 ppmo)
A HEY sxo Al F3] 7057t W LKA EARE Uehygic)
ojof wiste] 2 Algle] APt MEFQ MCF-78] WS Azb= ¢e)
37HA] Mo ulste] Friao® oFslo] 1,000 ppnd] HEQ] FoTo)A
5X10°/well 2] 7% 16.8%2) *Lgolx] xS Uehygct,

=

2. InvitroolA HAAEF nx& Fe/¥gdazt gy

In vitrouollA] HAMEFo] njxe Pol/stda7E do} K793
Atgre] djoz e Fu¥ ©aMREe] gt Jake odolx gt}

7h AT % uy

A7 Algke] ¥4 o2 e Double-density Percoll& o] &&}od At
SO E2HEE neutrophil& E]8l3L 31322 mononuclear cell 25 e =
monocyteE £-2|8}o] chemiluminescence € mediaql phenol reds} &% 3
192 1%8] BSAZ} X7}El RPMI-1640 wix]o) z}zt 1 x 10%mla} 5 x
10/mE MEES 23T F Agaricus blazei®] W+%Z2EL 3 ppn, 10
ppm, 30 ppm, 100 ppm, % 1,000 ppm® H7}3t ¥ neutrophile 3087},
T8)3 monocytei= 1AIZE Abd wjeddt ¥ ghalwe) wizle] whe
respiratory burstA] A/d3h= reactive oxygen(RO)E =33} 95}

luminol & amplifier® 3to} Abdof 583t 0, o] WAL ZEZAzon B
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A} C3b2} opsonizationA]#l zymosan particle® stimulator® d}o] 4087
Luminometer(Berthold LB-9505)& o©]-£3}6] chemiluminescense® &% 3}

sich,

L A g W A
1) 4+ #3¥ ug

B A& Agaricus blazei®] €43&E0] in vitroujollA] WM
@1 polymorphonuclear granular neutrophil(PMN : ¥ %1)2} monocyte(%t
)2l Jlmol oW UL F= JHE AN AYolrt. & AFuUg
2 A FUYHoR AL ARH AoR ¥F 2 AAY 47 FAHy
Hieto g JtEAES Aatste] A d ALHAL e B A3y
U2 F&3 Agaricus blazei®] WY eI Fs ZHFol ¢lol
3] ) AR AT Pyl A &3t AF glol: vig Bzt A=A
of A& 4 q7lel olof chdt A¥Y T HFY AYolAM x|t

i

ok

rr
A

B A3ANE nFo] B W Agaricus blazei®] AAUA dFFEE
e WA F2EY Ze ZoE L dYFHHEILY A
g ddE LS he AL o 4 ddeHd TFAL T 2F 3 ppo
FE 100 ppnd] FEIMAE sEol vlEt F7HE WA REE UEhig e
™ 1,000 ppnd] ‘FEolAE thzFol HistiAs W] AA3] /4 o

A 2HgE Vel SHeiAIRE 100 ppre] FEETHE HLFT] A|2ste 2

fio
s
=

S BEY 4 gk ez o] g2 ZF9 100 ppmd]
Agaricus blazei X 2]T-8] 73-F thzFol w|ste 797% 2l 72 g ©Al 3}

8 HoRA BYYL YAZEIN} U ¢ $ UYrhTable 49} 5).
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3. 3o AYHdFe] o3t in vitro FFHEH HAS

d+32E2) F2 AFAAF U in vitro)d] YFAHE
o} gheh,

7b A 4y

1) AHgeE F5 W A

Table 62 @& FU,AAUUZAAY U ZYUE AR AF-HollA
Horuto}l el o FAE wixlof AdE& FAAK thE ©HEAE ol &
slo] 10° /mlE HEE WE F 27 Aol AYY Lol vixe PFY
HE o2 mustol algstglch ob&e F AMel¥ paper discoll FE3]
Hrlo] Ago] BHH iz slof SalEgich. 2ea 2z Mg Fgol w
gh Azt A7 Bt 51T wigTlelA vt ¥ AE B
Z gAY AL &FFste oz wasisch  ofw] positive
control2% WA AE2 A quinoloneAe] norfloxacin (disc
potency:10 ug)& AM&3stgion WAl AAAle Zdo) FA7aet A%
tf M3 afsola Halgt xalA HEE i 50,000 ppni-E 10
w2 3] 3}to] 5 ppm7tA] ARE-SEoiTE,

v d7ey e % A3

& Agaricus blazei FHEE 71X F8 Aol g
gFazts ZESTh FudA Ao A AR F dUdEs
2 o AEL Hdle YFAES +3313 2 positive control 2=

212 3rdA2] 3}il quinoloneA] 2] norfloxacing ®)3}eir}.

Al
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2) A+ Ay
Agaricus blazei WA APAA2] 7% HAAd Aol tjs e
HlaLgt Table 7% 8ol iz uiol o] Z}E o] QAF oA B

He 8% ATES BF W QuAle] X BAGol 2ol
e Aes whgEgr) ohRFeR AMH quinoloneAl?) norfloxacin & 2}2})

Aol B PEag LERIC o] A2Me Agaricus blazei®] x| %o
Aldgol A4 288t ol HFYS AU opsta FH Fgo] Wiy

T A2 Aol lEE FAH sigich
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Table 1. FYMELL] BN E HHo A1 &T AEF

Cell line Target organ % cell njj ok ey
Sarcoma 180 mouse lymphoma DMEM
YAC-1 T~1ymphoma RPMI-1640
MCF-7 et RPMI-1640
KATO-1I1 21t RPMI-1640
Hep-3B 7ol DMEM
A-549 o )y RPMI-1640

Table 2. FFMEL] Agaricus blazeiol] 23t WA sF} I

HNx= Sarcoma-180 YAC-1 MCF-7
well
5X10°[1X10°]1 X10[5X10°(1 X101 X 10’ |5X10°|1 X 10°|1 X 10

LT
control - - - - - - - - -
3ppm [3.6") 3.9 |24 |1.4]|1.2]10]20]25] 21
10ppm | 4.4 (32282619 |1.2|42)|38]|26
30 ppm | 9.2 [10.8] 7.3 9.9 [11.084 |74 71 5.4
100 pon | 17.3 | 19.3 | 14.0 | 24.9  20.3 | 18.4 [11.3 | 10.7 | 8.9
1,000 ppm | 32 |30.5(26.3(29.0/25.9|22.6|16.8|15.6|13.4
a)= % BE A¥ A= triplicateo] 2%t
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Table 3. F UML) Agaricus blazeio] 2|3t M-S &AM 11

Al

73.0

KATO-1II Hep-3B A-549
/well

5x10°11x10° (1 X10'[5X10°[1 X10°|1 X10' [5X10°{1 X10° [1 X10°
A
control - - - - - - - - -
3pom [11.2Y]{12.8(10.7 ] 5.0 { 8.3 |11.8| 4.3 | 2.9 | 3.6
10 ppm 13.6 |14.2 11,5 7.5 | 13.8 1159 | 6.3 | 9.1 | 8.2
30 ppm 25.9120.5121.0]18.4|27.4]23.138.1]26.7]33.5
100 ppm | 48.1 | 47.3 | 39.4 | 50.1 | 45.9 | 50.7 | 37.3 | 42.5 | 54.3
1,000 ppm | 64.7 | 63.0 | 65.9 | 67.5 | 78.2 73.2 | 75.2 | 76.1

a)e= %, BE MY A2 triplicated] o3

Table 4. Agaricus blazei A} A 4355 0] Al neutrophil?]

chemi luminescence A37dof n]xj= &2}

F\‘\‘\*\\“‘-\\\\\\\:‘ total cpm® Z7}8(%)
control 4.044 x 10° -
3 pm 4.371 x 10° 8.0
10 ppm 4.925 x 10 22.9
30 ppm 5.338 x 10° 32.0
100 ppm 5.575 X 10° 37.9
1,000 ppm 4,830 x 10° 19.4

Human neutrophil = 1X 10°/me, “cpm = count per minute
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Table 5. Agaricus blazei A}dA| W-+&Fo] Al monocyte?d]

chemiluninescence JAdol u]x]&= Fz}

total cpm” Z 7} (%)
control 7.233 X 10° -
3 ppm 1.973 x 10’ 272
10 ppm 2.497 x 10 345
30 ppm 3.635 x 10’ 503
100 ppm 5.764 x 10 797
1,000 ppm 1.985 x 10’ 274

Human monocyte = 5X 10°/mé, °cpm = count per minute

Table 8. Agaricus blazei Z}AA|2] 3} Ao AILH F5379

1:711

uf =]

Strains

2 A)

< Ja | t;ll —E‘E] ““7‘]

1. Staphylococcus aureus-NCTC 5663 [ -hem

Brain-heart-infusion broth
Brain-heart-infusion agar

| 2 Staphylococcus epidermis-ATCC 12228

Brain-heart-infusion broth
Brain-heart-infusion agar

’_
3. Streptococcus agalactiae-ATCC 13813

Brain-heart-infusion broth
Brain-heart-infusion agar

4. Streptococcus pyogenes-ATCC 21059

Brain-heart-infusion broth
Tryptic soy agar

5. Streptococcus uberis-ATCC 27958

Brain-heart-infusion broth
Tryotuc soy agar

6. Proteus wulgaris- Y5o] &2|d-

Escherichia coli broth
MacConkey agar

’_‘

7. Klebsiella pneumoniae

Escherichia coli broth
MacConkey agar

8. Escherichia coli

Escherichia coli broth
MacConkey agar
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Table 7. Agaricus blazei A A2 FEof wlE 32 ¥ JelAo) c)st
T4y (e Eel5&8)

5
pm) | 50,000 5,000 500 50 5 Norfloxacin
%
Staphylococcus
Aureus N.D. N.D. N.D. N.D. N.D. 15
Staphylococcus
epidermis N.D. N.D. N.D. N.D. N.D. 15
Streptococcus
agalactiae N. D, N.D. N.D. N.D. N.D. 11
Streptococcus
pyogenes N.D. N.D. N.D. N.D. N.D. 10
Stre;?tococcus N.D. N.D. N.D. N.D. N.D. 7
uberis
Proteus vulgaris | N,D. N.D. N.D, N.D. N.D. 16
Klebsiella N.D. | N.D. | N.D. | N.D. | N.D. 12
pneumoniae
Escherichia coli | N.D, N.D. N.D. N.D. N.D. 15

(ehe]:mm), N,D,=no detectable
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Table 8. Agaricus blazei APdA|2] %o ulE F 9 HH o]

tit Y (M 2 FEE)

X
{ppm) |50,000( 5,000 | 500 50 5 Norfloxacin
+%

Staphylococcus
aureus N.D. | NND. | NND. | N.D, | N.D. 15
Staphylococcus
epidernis N.D. | NND. | N,D. | N.D. | N,D. 15
Streptococcus
agalactiae N.D. | ND, | N.D. [ N.D. | N,D. 11
Streptococcus
oyogenes N.D, | NND. | NND. { N.D. | N.D. 10
Streptococcus |\ \p | ND, | N.D. | N.D, | N.D. 7
uberis
Proteus vulgaris| N.D. | N.D. | N.D, | N.D. | N.D. 16
Klebsiella
pneumoniae N.D. | NND. | N.D. | N.D. | N.D. 12
Escherichia coli | N.D. | N.D. | N.D. | N.D. | N,D. 15

(%t9):mm), N,D.=no detectable
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A 2d AAA F2EQ BAxATE AN

1. In vivo mice Zojo] njA:= gdrjBLaz AN

B4 F&% Agaricus blazeiE F%F'd miceo]| HL3te] HY
o) njAl= @Il RREANE AESACL

7b. A % Wy

1) 3] KSN-nu Bol9-29} ICR npRe2g MFst Zz gz
Sarcoma-180F-o, 100 mg/kg, 300 mg/kge] U] Fo8 JTE3l, BoE
18] mle] oha AUl vl Sarcoma-180& thEREE AY¥ RE
FoFo] 5x10°70% FEstarh 1085 ¢do] U npeAE gem
d43& Agaricus blazeiE 100 mg/kga}t 300 mg/kgd] =& AT Foi3}
gtk FolF 10d#ie} 17d#o] b 8 5utE]E ether® {4 mlalF A
%, 2, "%, oY BFAE FHsta, w2 4T HBSSo] R Ao
AH&-3lct,

2) A& wlFolr W MZE Ity g3 Hwyo ¥ L F
NHCl-tris8 & o]-§ HYITE A3l HBSSE 33 AMHst A1&3el
th ¥4 MEE 10 FBS-RPMI-1640 ui=]o] 1x10°712 24¥, FFEA
2 conjugation®l antibody® 303t GAMF ¢1¢] wiA 2 3% M H3to] 1%
formalin-PBS® % ZHA712] RFstoich G4 JAREH ZHA71%]

RE AL 4Tl AR grl.

3) & Al¥ol AFREH antibody= Table 9¢f UEl]SIT}
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At g 9 A3

1) 4+ 8 U

oo HEL in vitroite] ZAzgley AAE FF NFAFE WUE
o] AF3 F Al Agaricus blazeid] Hsd =38 ¥ v in vivoo
Aol AFFIL YhH R QFE o]Zo] uiE AN Zhgof Tt &
ARE Yuld 4 glch Zejste) WL W, dHAMEY] WK F& £Y

stalch

2) A Az
7}) Spleen®] ¥i3}

AF o v w&S Fig. 1o B upep Zo] tlzgtof u|sted
Fold AAZL I W] wrel Frlshe Y& Em, KSN-nu miced|
Z4e BAAHLE Sarcoma-180 FAE o] UH FollN A {44
o= WMHE vepdcl B3], KSN-nu miced] AL 10gx}o] t)zTe]

.3883%0] w|ste] 0.7721%%} 0.7406%, 1.0622%% -&-2]4 Q= v|AZr)S

Ueldct o] ICRo Hldt FAlo]l ¢l KSN-nu miceol A= u]#o] 14}
HY vhg AV 2A o) tigt £33 Ve sl UASS A 5 A
ch v Ze] u] &L olz) Aoz Tyt

Spleen/ Body weight Ratio(%) = Spleen Weight

Body Weight— Tumor Weight

L}) Cell subpopulation?] W3}
104 %} Azof]A] ICR mice?] A 300 mg/kg Fojito] CD3+(pan T
cell)3} CD3+, CD25+ (activated T cell), CD4+(MHC Class II-helper

T
cell), CD40+(B cell)olA BEAYFLE FHUE ZF71E ehic) whd
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A trFOoEAM ¢4 Zt3 salineRtE Foigt micel: TtiRdhof u]s}od
CD3+¢} CD3 W CD25 doubletofA] ZFolt S Kth(Table 10).
KSN-nu Miceo]| Al CD8+(cytotoxic or suppressor T cell)E A&t RE
cell populationo] ZEAIZHOE R4 JdE 712 Uepdon, CD4+2}
CD25+(1L-2 receptor)E U gF T cell subpopulationg A3l 1A &
& Z4& viebdlch E3F 300 mgrkg GA] thERTO] HIste) diFE w2 3k
& Ry}, 100 mg/kgs= R2ldo] glglichTable 11).,

17982 Aol A ICR MiceolA] CD3+&} CD4+ol A} thRFH(2.97%)0) ]
3] FojFo] PAZ F71E HArl. 53] 100mg/kg(31.22%) 10u)0) 717}
& 3718 Uetdlen, D40 oA FoiFo] vl ul3l 444 e F
Ve Ueldlch 4bH NKR+s FoF 7§82 glont, thRF(15.99%)
of nlasirME FAAHLE R[4 e HAE UERHTHTable 12).
KSN-nu Miceoll A CD3+8&} NKRS z}z} FojF-o] thz(1.29%, 12.74%)0] H]
3 BAA R4 e F715 RYou, (D38} 25E FAlol wWHsh=
subpopulation} CD4+, CD8+, TNFa, CDA0+oA= FojFo] tfRLo] H]s|
A5} tH Table 13).

2ol 71z7v 232 vH|AE E8] KSN-nu MiceollA] saline Foj}t
300 mg/kg FolTolA METL] Wi 100 mg/kgzt vl S Ko
™ (Table 13), A MXF2] ] &o] WolA & RArKFig. 2, 3, 4). IC
miceolA] salineHhS Foj¥t F-& (DI} CD258 FAlo] Wdst= MEFH

=

1

CD3+, CD4+, CD8+, TNFa+, TCR a/AB+, CD40+Ql MEFoA Fejdos=

%718 Bach A FolFe] A& CD3Y CD25& FAlol st AE

T3} CD4+ Mo A 104 xR} 17U xjollA] ZF7}8tgict (Table 102} 11).
o] 42l Aol N ApFEY Agaricus blazei Fol Fgol WA

3} KSN-nu MiceoljAl wHeiAle] ZJ] ¥bgollA] T celld] BHE =8

o
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& 4 glgicH(Table 11). 2L} AJzto] |goll ula} salinedt Fogt 2
¥ A] Agaricus blazei ol 2} HUZ H]E&Y MIELE BYrHTable 13).
53] ICR miceoll CD3+9} CD25+MEFY Z7iet FUAA] MR
signal& ol W Hkg-& F3AF)& MHC class 118 YAt A EFY
%7k Agaricus blazei®] Foi7} WHAE FAAANE U 5 r},
EZH ICR miced]A] Sarcoma-1802] Fog Fel®™  tumor?] A|Ao
lymphocyteZ} F8 &S 3l= Zog &), 53] helper T celld]
#2748 3¥E 71 signal transductiong E3] B cell®}t cytotoxic T
cell?] ¥} FolAHQ cellular immunityd ZTjA|LOZH antitumor
activityE UEPIE FA¥ 4 glgrHTable 12). o] Agaricus blazei
7} tumoroll thslA ZHHl activityE Roli Zo| ojyl medAe] 2
€ B 2+ AQ) antitumor activityE Holk Ao Nz old A

G2 UUAA] MEZRE signal & WolEo|= TCRa/ B receptord '3l

s

= AlEFo] 100 mg/kg Fo13 KSN-nu miceoll A {24 9l 215
ol ZLEE HIY 4 glrh(Table 13),

EG AF o) v vlEL Fadol ¢l KSN-nu micedlA drjz e
E T celld] 35 & 4 & vl%e] A3 F71% 2oz Azc
(Fig. 1). Fo] &8 w2 F3}Z2 &= KSN-nu miced A= 100 mgrkge] =
ofFo]l ICRAIM= 300 mg/kgd] Foleo] o 29E Uehyien, ol:
Hiroko T2 HiojA &3} BT YE4E HAths HollA xjo]& 17

gict.
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2. In vivio mice 290 nAL A/EL T3 AN

o +F53% Agaricus blazeiE F U nude miced] E-£3}o

el oA nAE FIELEAE AESIATH

1) Sarcoma-180& Fof, & -FUE KSN-nu mpf-2oll o] FoF wbd %7}
Achujergos £5 ICR np-A2] Brhjel 5 X 10°712] Sarcoma-
180& FAPSHo], 15UF A2 9808 FYMNEFE FA|Tch Arjuied
| Y AE AFETE G F, npes 3f EFHE dEFERE
A5 kg, AFE WU Bupo] HolW, dRE IS JRER
cutting ¥, H4F 233 PBS(phosphate buffered saline)& E7h ol
ZolglH A R&HHoT gz E7ME 33 sarcoma-180L 50 al
cornical tubeo] E-2tr} R AEE= Ad2rlo FA]sPHA PBSE o
1000 rpm®. 2 4 TColA 587 HAE2| R washingdt= L 3H gy,
533 4R IR uk$ao] o 5 X 10°71¢] Sarcoma-180 A EE w5142

it

2) KSN-nu mh§-A olzte]fAe] Fol W AHF

39 KSN-nu up9A9} ICR mpAE AARste] Zbzb oz
Sarcoma-180E0} g, 100 mg/kg, 300 mg/kge] U o8 FE3lY, RAE
3l ol npeA HhyolA wiH Sarcoma-180& tfR2TE& AT RE
Zojgo] 5x10°7) & HEstach 109% Qo] HuHE nleAE oz

S22 Agaricus blazeiE 100 mg/kgd} 300 mg/kgd] 58 21 B35}

X

ot Fol ¥ 108718 170x00] 2 T8 5u}e) S ether® FY mh)
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AF, 2 v, 4 FAE FFsla, vl 4T HBSSo| By Ao
A1-&-3ict,

3) A& A3

Yol e FAF ether® FY i F B At 1 nl FAIE A}
23] AAANPSIL 600 goll M 1087 UM Ee|ste] P S dol ¥4
Holl AH&slaich. &3 7+ 22 (0.25M/0. ImM, Sucrose/EDTA)&-<1& 7}
sfo] wWvlsto A npagt FA A (10w/va)S 4°ColA] 600 g 1087 LA R

)%t & A8 23] 3023} ultra-sonicationd}o] mitochondriald ¥}3]

>
()
-+
o
i
o
B
ek
o¥,

& &3 AR AMgsleirt. EAEALS bovine
serum albuming BEECE 3lo] LowryHo] 3] A3t vrwial pgwt

specific activity® UERJSIC]

4) Catalase ¥4 &A
Catalase EYE+ Aebi®] Wyol wiel ZA3slgdrh &, 50 mM
phosphate buffer(ph 7.0) 2.0 oL®} 30 oM Z}At3}4 1.0 nLE E3HE=
HE-g Etolof o 20 S FIRE ThE 20COlA ¥HY 240nmAl o] Bt
HWEE 18 S8} AP o= 714 30 nM 2pAkE}

}ﬂ

A

i &
th4l 50 mM phosphate buffer(pH 7.0) 1.0 mL& 7}8la vlE 2AL ¢
SUSHA sto] FH=EY WHIE FHsArh A4 BEEE 1E5UY

me] st E FIAITIE B4Y oS 1 unitE sto] STl

2

*

o

—_—

1

5) Mn-SOD B4 &
SOD #4JL superoxide radicalo] &]&] #HFE = cytochrome c7} SOD

of g3 AAE= A& o]&ste] FAsIgct &, MEUe] Exfst sope
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PPz wre Egtole 0.1 mM potassium phosphate buffere} 0.1 mM
cytochrome ¢, 0.5 mM xanthine, 2 mM KCNZ} ¥h-goie] Z|3l= un|Yx&
2-3]5}7] 93l sodium deoxycholateE F7}3F R & A-&3lgict. o] TN
o] 0.1 mL2] xanthine oxidase&} A|EE 10 W& 713t ¥ = 550mmoi| A]
o BwE ZAgsE aaslerl xae BWHEE 919 ZAdA
cytochrome c&] LTS 50% AAshs H4 4E unitE 3t} EAIS)

it

6) Glutathione peroxidase ¥ &%

GSH-PX2] ¥AE =4S GSH, H0,& 7]AZ A}-&3}3 NADPH, GSSGR
& Zu|E slo] GSH-PXEL AR} 7 g3l 5¢e] GSHe HOe ¢
3] GSSGE AME}E]s o]Z o] TRA] GSSGRZ} NADPHol| ]3] GSHE ¥ of
NADPHi= AF8}E]i=t]| o]u] NADPH7} NADPE At#lEl:= H%E time scanning
3lo NADPHO] HALFHAFE o[ &3lo] B4 P& AHESl: Paliad)
Valentine?] ¥ 5ol oJstalrt, To] ¥AQ Wels 187 1 ngd] whio]

whgslo] AME}El NADPHE nME VR it

) et e} A % (MDA)

2patEtA] o] ek A2 malondialdehydeE thiobarbituric acid®
H] Mg aFsli Ohakaw 52| Wyol &3le] ol&sloleom FHHIS N ¢
normal group?] Baztel tidt &&= FA|SIgiTh

) BAA
ARAT= AEIY BE+REHAE BASIGA, 7 7 B A

o] EAA fo]dL SAS packageE o]l a=0.05 FollA Duncan’s
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multiple testof 2] ZAstv}

L A g d A

1) 7% e

Sarcoma-180%2t #-& oPdF ol AU WA FAHA 2 B
8 ciAtzbge] WY AHAAelst AAHo] we} AT &S0 o] Erh
ol9}zto] UutAH O 8 free-radical®] A7} antioxidant®] o] Ajo]e
o7t WA MELEAE dOJ)= oxidative stress AE]7} WAL H o] g
g AR AA A F 2 PR s 8404 BAEE olE& bt
Blo g Zord] ZAlo] ule} oxidative stress AEfolA] 8] Eof woiy]
50| Agaricus blazeiH o] 2|34 olGA P} she=x] AEsiaict

FAFH R PEY {2 Wil At4e] F94 0] atko] 23k
5230l tidt free radical o]EF BA1tbol BAY =3}, Ut ¢
W A A A W A Fo EAY WY, I 5 AYF

O F ME 47| wx]A 2] 2}pit3le) &]3} microsome, mitochondrias-g]
x

o
>

2718 &4, Ta BRAF oAl A7le] S F vzt
4 BY4s, Waasle] 8y W Ay SsiEve BY &4 MY &

goll 2%t Bl free-radicale] FIAEORHE BAE HIs:=

et

antioxidant?] WolF}E Agaricus blazei A S o] &3t Aldog Fws}

& stHcTh
2) 97 % A3

Table 14of+= Mn-SOD A %8} TNF- ¢ receptord] WHEE LIER Y

cl, o}lrtg|FA 100 mgrkg FofqF o] Mn-SOD A5} TNF- ¢ receptor
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o] WAEt Yo ® HoH=r] ol& TNFol 2|34 Mn-SOD7} FEE &
ch ol gl Harris?] R31el AX]3le Aztolt). SODE FE2 AY =

B 2o fxXEe] oleul ol E3s| ol Exjgrh sibe A

y

ok,
e

!

superoxide Fe|7]& HAdo] Hrl A2 344 E2 trAIlE Bi
defA golom olrte] FLAHARAFEES 100 ng/kg FAY FolME FYol
o8} sope] Q) &4 E TNF- ol 2]3) S0D il §hge] As|E
#5191 7] wiEoletal Jzhrl,

Table 15% catalase®} glutathione peroxidase?] ¥AEE LIEPA
Zolt}, Catalase: UWHH O T HAr3tgA 7} hydroxylf2]7] e Heq
2] RIIEE HiieaE BEE O UAAAFE B4R dEA R
glutathione peroxidase:= A oA hydrogen peroxide®} GSHEHE 4l
33 glutathione(GSSG)t & 18]35 7]Ef 3HAFEHE(ROOH)} GSHEH-E
GSSG, ROH W E& AAshe WS Fulste E43 A9 i3ty &4
& WAFLAL free-radical & 3|Est= A& she BAZA AU F
& NAIL e Ao E et ZFA olF T4 BAEETT Eel
A m SE, W]EMI E, HWgA|ate] Ay A] glutathione peroxidase?] #4d
=7} ®Mo]jA|=u)] catalased] 7Z-$ o}7tE|FA 100 mg/kgS FoI%F 1AS ¢
100 mg/kg Agaricus blazei water extract and Sarcoma-180 treated group
o] S : Sarcoma-180 treated group®.T} 2|2l mAFAL] FIIE R4
t} ol opfe| A FoiFo]l FUE VA ol Al g 3 2
SulollA olE B9 ¥HEI "ol A& wWASGIris AzZHch
Glutathione peroxidase?] BA% <JA] 1AS:100 mgs/kg Agaricus blazei
water extract and sarcoma-180 treated group ©] S:Sarcoma-180 treated
groupR Tl felFel mAEAHY ZFUHE EArd ol F¥RFH

microsomal fraction®] Vit-E¥rako] A Ate] RLeHr} 2 721 ¥1¥ uj
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AU Vit-EgEo] FYRA o &3 FolEeol ol s S:Sarcoma-180
treated group?] glutathione peroxidase?] ¥AAE7} AU YWolx|y
1AS:100 mg/kg Agaricus blazei water extract and Sarcoma-180 treated
group2 ol 7te|FA HA Fo7} o]& xlwtsle] glutathione peroxidase?]
FE& A3Y AL AwHrl

Table 162 t22F 8] A4 P& HEFE Ninormal group?]
Bl iy HEEE EAste] uvepd Zeojrh A g2
N:normal groupe} H]&}o] S:Sarcoma-180 treated groupo] 2|3 o0& Z}
& Xo|&y| o] Sarcoma-180¢] 72| xenobiotics @& 2h&3to] talx|o]
3498 free radicalo] |Azpitete] Friel AHFATL AlEEHH
3AS:300 mg/kg Agaricus blazei water extract and Sarcoma-180 treated
group® 9o} Zria Azpdch sARE {2 HRIT 1AS:100 wg/kg
Agaricus blazei water extract and Sarcoma-180 treated groupolA]
S:Sarcoma-180 treated groupz} 3AS:300 mg/kg Agaricus blazei water

extract and Sarcoma-180 treated group®.T} }2t3} x4 e8] AAdako] o]

il

A92& &8 uf olrie]F4 100 mg/kg o7} S:Sarcoma-180 of 2J¥t ZJ}

itEtge] sl REzgE I ZoR Algdrh
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Table 9, List of antibodies used for this research,

Fued FITC PE
Molecule {CD3 | CD8 | TNFa |TCRa/B8| CD25 | CD4 | NKR | CD40
tumor
oo s . IL-2 NK
Specificity| T3 |Ly-2| necrosis| T-cell receptor Ly-4 cell B-cell
L ___|factor a
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Table 10. Changes of Cell subpopulation in 10day ICR Mice

Percentages of Positive Cells in 10day ICR Mice(%)
Normal mice Tumor-bearing mice
Saline Saline 100 mg/kg 300 mg/kg
CD3 13.23 (5.21) | 8.72 (4.84) | 26.25 (6.45) | 27.01 (1.76)
CD25 2.55 (0.56) | 1.33 (0.39) | 1.80 (0.69)
CD3, CD25 0.52 (0.69) | 1,02 (0.45) | 1.60 (0.38)
D4 2.97 (0.52) |11.86 (7.41) | 15.60 (7.96) | 19.31 (4.27)
co8 8.26 (0.40) |12.70 (6.50) | 12.22 (3.69) | 11.61 (1.48)
TNF o 2.95 (0.84) | 2.30 (1.87) | 2.01 (0.47) | 1.73 (0.83)
NKR 15,99 (2.29) |15.12 (8.51) | 15,08 (8.93) | 8.88 (1.88)
TCRa/ 8 0.23 (0.15) | 0.32 (0.17) | 0.03 (0.03)
D40 |16.05 (0.72) |33.25 (22.85)|52.41 (21.87) | 69.42 (5.42)

Values are the mean (S.D,)

Table 11. Changes of Cell Subpopulation in 10day KSN-nu Mice

Percentages of Positive Cells in 10day KSN-nu Mice(%)
Normal mice | Tumor-bearing mice |
Saline Saline 100 mg/kg 300 mg/kg
CD3 1,29 (0.43) |0.67 (0.05) | 3.35 (0.96) | 1.46 (0.46) |
025 | 2.27 (0.26) |2.02 (0.40) | 3.48 (0.42) | 3.57 (0.83) |
Cp3, €025 | 0.51 (0.09) |0.35 (0.11) | 1.30 (0.52) | 1.06 (0.42)
cD4 1.76 (0.26) |2.72 (0.38) | 3.70 (1.29) | 4.44 (0.85) |
D8 |20.74 (13.52)]6.73 (1.01) |18.33 (13.35)| 8.88 (0.46) |
NFa | 2.13 (1.39) |0.81 (0.21) | 2.94 (2.36) | 1.45 (0.24)
NKR | 12.74 (2.37) |16.48 (2.75)] 23.26 (4.01) | 22.50 (2.50) |
TCRa/B | 0.50 (0.18) |0.29 (0.14) | 1.98 (1.50) | 1.01 (0.60)
CD40 | 80.36 (2.27) |66.41 (5.26)|59.24 (5.84) | 53.49 (4.06)

Values are the mean (S.D,)
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Table 12. Changes of Cell Subpopulation in 17day ICR Mice

Percentages of Positive Cells in 17day ICR Mice(%)
Normal mice Tumor-bearing mice

Saline Saline 100mg/kg 300mg/kg
CD3 13.23 (5.21)(39.32 (21.63)!| 36.13 (2.44) | 29.93 (7.49)
| cp2s | 0.77 (0.09) | 0.68 (0.02) | 0.79 (0.11)
CD3, CD25 1.96 (0.80) | 2.20 (0.10) | 1.99 (0.60)
Ch4 2.97 (0.52) [19.29 (10.53)| 31.22 (1.92) | 22.37 (5.56)
CD8 8.26 (0.40) {20.87 (20.01)| 7.91 (0.41) |10.57 (2.56)
TNF @ 2.95 (0.84) | 6.29 (9.27) | 0.08 (0.01) | 1.27 (1.24)
NKR 15.99 (2.29)| 9.26 (2.25) | 7.34 (0.90) | 6.67 (2.99)
TCRa /B 1.97 (2.55) | 0.08 (0.03) | 0.52 (0.79)
CD40 16.05 (0.72) |44.11 (17.03)] 50.27 (1.47) | 52.47 (7.62)

Values are the mean (S.D.)

Table 13. Changes of Cell subpopulation

in 17day KSN-nu Mice

Percentages of Positive Cells in 17day KSN-nu Mice(%)

Normal mice Tumor-bearing mice
Saline Saline 100 mg/kg 300 mg/kg
CD3 1.29 (0.43) | 3.91 (0.83) | 3.28 (0.65) | 3.52 (0.78)
CD25 2.27 (0.26) | 1.99 (0.47) |{1.78 (1.11) | 2.26 (0.87)
CD3, CD25 | 0.51 (0.09) | 0.24 (0.06) | 0.21 (0.13) | 0.25 (0.09)
Cb4 1.76 (0.26) | 1.03 (0.22) | 1.01 (0.32) | 1.31 (0.63)
CD8 20.74 (13.52)| 8.71 (2.15) | 7.42 (2.81) | 8.06 (0.46)
TNF a 2.13 (1.39) | 0.80 (0.12) | 0.64 (0.16) | 0.61 (0.05)
NKR 12.74 (2.37) | 16.00 (1.94) |[16.69 (2.91) | 18.96 (1.12)
TCRa /B 0.50 (0.18) | 0.79 (0.90) | 1.76 (0.76) | 0.24 (0.08)
CD40 | 80.36 (2.27) | 48.20 (3.83) [48.24 (6.65)|51.18 (4.25)

Values are the mean (S.D.)
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Table 14. Effect of Agaricus blazei water extract on the liver
superoxide dismutase activity and TNF- @ receptor expression
Group 1) Superoxide dismutase 2) TNF- a
N 22.552+2.970° 2.128+0, 876"
S 15,393 +4. 307 0.818+0. 152"
1AS 22.674+4. 096" 2.937+2.108
3AS 15.925+1.601" 1.453+0.213°

Values are the mean=+S.D

Values followed by different letters are significantly different

(p<<0.05)

1) unit/mg protein

2) Anti-TNF- g receptor express positive cells(%)

N means normal group

S means Sarcoma-180 treated group

1 AS means 100 mg/kg Agaricus blazei water extract and Sarcoma-180

treated group

3 AS means 300 mg/kg Agaricus blazei water extract and Sarcoma-180

treated group
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Table 15. Effect of Agaricus blazei water extract on the liver

catalase activity and Glutathione peroxidase activity

Group 1) catalase 2) Glutathione peroxidase
N 132.913+6.832° 434.073+£50. 840°
S 127.222+84.851° 274.225+24. 399°

1AS 367.637+186.157° 464.463+64,916°

3AS 365. 665+ 21, 269° 380.243+57. 819

Values are the mean®S,D
Values followed by different letters are significantly different
(p<0.05)
1) gmole/min/mg protein 2) zmole/mg protein
N means normal group
S means Sarcoma-180 treated group
1AS means 100 mg/kg Agaricus blazei water extract and sarcoma-180
treated group
3AS means 300 mg/kg Agaricus blazei water extract and sarcoma-180

treated group
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Table 16. MDA in liver(MDA % concentration compared with N:normal

group mean, N:normal group=100%)

Group 1) catalase 2) glutathione peroxidase
N 1000, 000° 434.073+50. 840°
S 126. 243 +5. 720° 274.225+24. 399"
1AS 113, 682 1:28. 069" 464. 463 +64. 916
3AS 130. 832 418, 595" 380. 243+ 57. 819

Values are the mean=*S.D
Values followed by different letters are significantly different
(p<0.05)
1) zmole/min/mg protein 2) umole/mg protein
N means normal group
S means Sarcoma-180 treated group

1AS means 100 mg/kg Agaricus blazei water extract and Sarcoma-180
treated group

3AS means 300 mg/kg Agaricus blazei water extract and Sarcoma-180

treated group
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Fig. 228 Changes of Cell Subpopulation from 10 day to 17day
in KSN-nu Mice injected 100mg/kg by P.O.
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A 3d INFAFN wE A5HH

1. 7Hggo & F&E82] s AN

JVNERAe] wE FEEL A% HAME 4¢3 ethanol FEI
Agaricus blazei®] FOFMEFof t)gt A Z}E ol RBlrh

7y, F%F AR Oy oA &3}
1) d+43 P

7}) FFAEL] i

Agaricus blazei $+&%89] 7}2aA o] ulE &% ZAAMSE ¢35 human
gastric carcinoma (KATO-III), human lung carcinoma {A-549), human
breast adenocarcinoma (MCF-7), mouse lymphoma (Sarcoma-180), mouse
lymphoma (Yac-1)+= Korea Cell Line Bank(KCLB)E H¥l el3lgsx
Alere] 7ot ¥ Ql Hep-3B (Human hepatocellular carcinoma)i= American
Tissue Culture Collection(ATCC, HB8064)E HE  FU3lAc}.
Hep-3B(7t¢}) ¢} Sarcoma-180& #|2]3t RE M EFES RPMI-1640u1x] ol A
10% fetal bovine serum(FBS), 37°C, 5% CO:0 3-$A|A wjokslgrHTable
1).

oA X ujor& Dulbecco’s modified Eagle’s medium(DMEM, 6.7 g)3}
nutrient mixture F-12(5.3 g)& 1:1(V/V) mixture, gentamicin sulfate
40 mg, sodium bicarbonate 2 g, hepes buffer 2 g& 3 ZFHFol
LA E pH 7.0-7.28 ZAsIo] 20% FBSE RAH uixle] HF3s}o

37°C(5% CO; incubator)olA]  24x]Zt wjeFstalct.  Hep-3B(ZHed) ¢t
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Sarcoma-180& |3t RE MEFES RPMI-1640v]x]o]lA] 10% FBS, 377C,
5% COzoll H-gA]A wiadstadct.

1}) in vitroujol 4] SRB(sulforhodamine B) method& o]-&3t FokAELZ=
of tigt 4 JA5Y Bt
SRB(sulforhodamine B) &4 A|E thild HAg o]&3lo] X A
SEEE FYshe dgolrh. FPHAET A% AEN HUL 96 well
plate?] Z} welle 5X10%/mL2] T}o¥3} cell line(MCF-7, A-549, Hep-3B)
o] X3 100 uL2] wix]E 7ksle] 37°C(5% CO; incubator)olA] 24A]Zt wj
O3t ¥ 0.1 pg/ml, 1 gg/mL, 10 wg/ml W 100 xg/mle] 2} %2
Agaricus blazei7} EoJ8lE 100 28] vjx]& 7}%t ¥ 48X)7F v)ok3ic),
48712t F wiX| & aspirator® A A3}3L n]2] cooling¥t TCA(trichloro
acetic acid, &% 10%) 100 L& 7Iste] 4ToA 1A]17 Yx3c) o
2|2 FFrE 53] AMHsle] ARAZ F 2} wello] 1% acetic acido] 5
9l SRB(sulforhodamine B) €9 100 w& 7}gic}h. La|il Ad2ollA 30%8
HAZE F 1% acetic acid® 53] MXslo] ZZAIZIch HA2AIZ F 10 nM
Tris buffer 150 43 @Molg ZE3] %9 r}L ELISA reader® 540nmoj]
A FRE & FFsidch

c})  MIT(3-(4, 5-dimethylthiazal-2-yl)-2, 5-diphenyltetrazoliun  bromine)
methodE o83t FIMXEY Agaricus blazei FHMo 2]t cell
viability ¥3xe 3

MIT assay+ cell?] A& W FE3EF ZA5l= colorimetric assayE
A Aol8lE= cell?] nEFE=gloh) dehydrogenase enzymeo] k@b 484

EAQ MITo &%) dark blue formazan AJ44-& 7|RE 3}l9cl. 96 well
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microtiter plateo] KATO-III ,Sarcoma-180, Yac-1 cell W 10% fetal
bovine serum& %¥H-f-%F RPMI 1640uj#1-8 1x10°/nl H=2 27+ wello]
180 4% Y1 37C, 5% CO0llA 24A17F incubation¥t TR 0.1 wg/ml, 1
we/ul, 10 pg/mL X 100 wg/mle] Z} 5% Agaricus blazei?] X &S H
7V8t %% volumeo] 200 w27} ¥ A wix]E 2] ¥ 48A]7t incubation¥t
T} MIT soln(2 mg/mL)& 50 w2 Z} welloll H7}8lal formazang ¥73
A 7171 913 4A17 Bt incubation¥t ¥ aspirator® AHFAE AAJII
150 #£2] DMSO(dimethylsulfoxide)E& 718l formazang ¢ T

ELISA reader& ©]-&3}od 540mollA] FEHE IS SNl

2) A74% Ug % At

7b a3 W&

B dyE gl wE FEEY Aes 2L ¥ 45 &
Bol that ot ANE uls e Agaricus blazei?] ethanol F&HEo| ¢
AEF] s Uehlle AZEALS B8] ARE jigton £ AY
Az FF N1EAES UEo] AENslEn ¥ of AAHd Y 28R
A Feld Hfsloiol & Fo3t FRE AFY 4 l7]ol ule FL3}
thal stk AP B 0.D.3& FIte] th2E(100% FEF) S| B

0.D. kol thgt WEZS Ah&slo] a2 sigich

W) o 28 A3t
Agaricus blazei®] ethanol F&#EE RBRE FUgAxol 3, 10, 30,
100, 71&]3 1,000 ppmd Hrpsteich 13 AEL] $E 5X10%/well, 1

x10%/well 18]35 1x107/well & 3 7IX 2 dloiE=d] Aol AMg3 2
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= QHMESO] 3] A& Uehlon I ZolME B3] Alate] 9¢
A ZFQ] KATO-TI9F 24 AlEFQ) Hep3B 12|31 siQtMlE 3l A-549¢] 7
£ 30 pom o] RN MEL FEo] BAYO] B3| 1047} Y= A
S EIE LEPAGITh olof wiste] 22 Alghe) AFFUAZ QI MCF-7
2} mouse?] Sarcoma-180 W Yac-19] Mh&ox| &2h= Qte] 371x] AL o]
H[ste] HThE o= ofste] 100 ppm o] 4te] 5 FofTolAl 10% o]Ate] W
9 H}E VERJLTHTable 173} 18).

U, Abgte] RAMES nxE w3}

1) 45 53 why
A% Alete] ¥ o2 HE Double-density Percoll & o] &3t A}
SO 2HE= neutrophil& HE|5}: $}22] mononuclear cellZHE =
monocyted <£2|5}¢ chemiluminescence & media¢l phenol red7} -85
A1 92 1%2] BSAZF H7PE RPMI-1640 wixlof zbz} 1 x 10% mlz} 5 x

10°/nLE AEE LAY F N2 F Feasdosys 2w

flo

Agaricus blazei?| ethanol ##E& 3 ppm, 10 ppm, 30 ppm, 100 ppm,
1,000 ppm#] 34713t ¥ neutrophil& 3087}, 18]3 monocytel= 14]7F A}
A T F ©HAsEe wislo] ul® respiratory burstA] XA EH=
reactive oxygen(RO)E &73l7] #18}o] luminol& amplifier® sfo] Apal
of 5&7 0, 2 WHE ZITxziom R C3be} opsonizationA]Zl
zymosan particle& stimulator® 3}o 4087} Luminometer(Berthold

LB-9505)& ©|-&3}o] chemiluminescense® &3 3}oic}.

2) A7 3% g W Azt
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7h a7 3 UE
2 A= Agaricus blazei?] ethanolF&E2 AT HILE ¢]3)
AAL FHE AF3 wHEEFTA AUl ol o2 st AEA
polymorphonuclear granular neutrophil(PMN : Z%-)2} monocyte(%H¥
T2l 7lsel olwd JFE F= JHE AT A¥elth FF & A
AT A3E WYL R JREAES st A3 2 AgIHAE B 2
Iz o] MbHU| R 223} Agaricus blazeid] W ere| A &% 7 ZFo)
glole 53] v A1 2/ Wel o &3 AFgols e &
gt A=o] 9l& 4= gl7lofl ofof it A mI} AFY AdolM +¥
= et

W) A7 49 A
2 A3 ANE n]Fo] E u] Adgaricus blazei®] A}JA| ethanol F+
2E WAZAHLE e 2 ¥ 4 Agon 3T A9 3 pud
5 30 pent] HEAAE SEol HlHY F71H YAAEE Ushiglen
100 ppm o] 48] SO E o] Hsid AL o ds] VA3l F7E B

b
e
P
il
>,
2
ok

A 285 UeR 2] st 30 ppnd] B = Hrohe T
t A& W 4 ek aela D] ©AEge] F9 10 ppn ©]
’38] Agaricus blazei Me|FL-EL vizol ulsto] 2ujol el et ©A

188 8- o 4 QIgITHTable 199} 20).

2. 3589 5484 37

Ethanol & Agaricus blazeiE 7}A|3 Balb/C mice?] Natural

Killer cell cytotoxicityo] mx|= 332 ZESIe EAYH HNE A
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1XPAd ol A Agaricus blazei WA &5 Sarcoma-180& o)At
np-9-22] FoF AL Asstedil, FACS ZYMZEE= immunocyte subset?]
population £ E3] M cello] =802 Z718l¢tt. A7o) Fujimiya 5
X AA] Agaricus blazei WA2] 7% 3ot miyjL]Eo] immunomodulation
olgte 7HedE& AAFIHLER o]F & HH oM Agaricus blazei ¥
Rel SHUH BAE 23] cthanol 2ZES FoY v}eae] AT

5

2] NK celld Yac-1 M EF2} whZA]# cytotoxicitye)] mjxj: o3ar

st

flo

7h A 8 Wy

1) Cell®] &u] 2 labelling

5X10°708] Yac-1 cell& 100 uCiol 1A]7F 302%¢ 37T, 5% CO,
incubatorojl 4] labellingdt ¥ RPMI-16402.% 33| washingdle]d ZA¥3}A]
942 isotopes AABIIL TIA] 1A]2F FQ incubatorof A wieFAlZcTh L
glal ol 4 mg(AHRE TR of 2u9] &%), 8 mg, 16 mg/day 5 4
ToZ 3F7 o7 FA WAL AL Fol3t Balb/C mouse?] splenocyte
& A2slod  effcetor cell® AMRSIYITE  Target cell(5x10°)3}
Effector cell®] B]& 1:1/ 1:5/ 1:25/ 1:50/ 1:100& &}2 2zt v] &% 3

M2 well& FHT ¥ Ayo] stolrh.
2) Cytotoxicity?] &3

Natural Killer cell®] Cytotoxicity &2 7lu} J}2EE o] L3}

Target cellol labelling® Cr’e] §e|AEE 7228 cytotoxicity7}
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L A A3

23718l Table 218 £ 8lo] Byl Ao} N-K HE2 v &o] F7}
&2 2\3 Agaricus blazei WAl ethanol F&ES &%o] F7g &+
E(16mg) cytotoxicity7} F71gE & 4 o] 1:52] nlEolME o 2%9
cytotoxicity 2718 Rl wbA 1:502] u]&olAE o 7%2] cytotoxicity
2715 Uehlglch ol wAlo] NK Mo cidt Ay J5o] USS

Al AFsHe Reoletal stz
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Table 17, F QM RE2] Agaricus blazeiof 2]¥t A&} |

AN E 2 Sarcoma-180 YAC-1 MCF-7
11
s 7 5%10°]1%10°|1 X10'[5X10°|1 X 10°|1 X 10/ |5 X 10°|1 X 10°|1 X 10°
control - - - - - - - - -
3 ppm 1.9 23| 34| 1.7 1.5| 1.8| 1.2 25| 2.4
10 ppm 3.7 3.5 24| 25| 1.8 3.2 28| 3.8 3.6
B
30 ppm 5.6 88| 7.5 48| 50| 7.9| 57| 6.7 %4.9
100 ppm | 19.7 | 15.6 | 13.8 | 15.3 |16.1 | 14.8|13.9|12.4 | 12.8
—— —
1,000 ppm | 13.1 | 11.9|12.5 (22,3 125.819.2 14,7 |11.3 15,0
a)= %, RE A¥ A= triplicateo] &%
Table 18, & AN X¥2] Agaricus blazeio] 23t M-S 3)F 3} 11
N2 KATO-TIT Hep-3B A-549
well ' - .
A 5X10°|1%10°|1X10"|5X10°|1Xx10°|1x10|5X10"|1 X10°|1 X 10’
control - - - - - - - - -
3 ppm 7.2 6.0 87| 28| 31| 67| 24| 25| 2.8
10 ppm 83| 69)11.5| 42| 58| 90, 46| 7.2| 3.8
30 ppm | 12,9 9.3[13.0 (147 | 17.4 {142 | 89| 13.8 | 22.8
100 ppm | 18,1 | 11,8 { 21,6 | 24.1 | 36.5 | 31.6 | 23.3 | 24,8 | 35.1
| I B
1,000 ppm | 9.7 | 13,0 | 16,5 | 35.6 | 54.8 | 45.0 | 27.9 | 31.7 | 37.8
S

a)= %, RE A% A= triplicateo] ¥
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Table 19. Agaricus blazei A} A ethanol F+&Eo] A&l neutrophil?]
chemiluminescence AAlo] njx|= &3}

total cpm® F71&(%)

control 3.923 x 10° -

3 ppm 4.071 x 10° 3.8
10 ppm 4.713 x 10 20.1
30 ppm 4,898 x 10° 24.8
100 ppm 4,643 X 10’ 18.4
1,000 ppm 4,310 x 10° 9.9

Human neutrophil = 1X 10%/aL *cpm = count per minute

Table 20, Agaricus blazei A} A ethanol F+&8o] A} monocyted)
chemi luminescence Ao u]x]= &3}

\\ total cpm® 2718(%)
control 7.411 x 10° -

WSppm 8.921 x 10’ 20.4
_10ppm 1.497 x 10 201.9
wEi;Oppm 2.895 x 10 390, 6
VAﬂgl#(SOppm 1.816 x 10 245.0

o 1,66(;;pm 1.928 x 10 260.2

Human monocyte = 5X 10°/mL, °cpm = count per minute
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Table 21, Effect of Agaricus blazei on natural killer cell
cytotoxicity test
Target Yac-1
cell Group 1:5% | 1:125 | 1:25 1: 50
control L7 12067 £21|17.4 =24|21.8 £25
4 mg(Agaricus blazei) | 3.3 £ 1.8/ 9.7 = 3.1 (21.4 =31 251 =29
8 mg(Agaricus blazei) | 3.5 = 2.1 |11.2 £ 2.2124.7 = 3.2129.9 £ 3,7
16 mg{Agaricus blazei)| 3.7 + 2.2 15,9 + 3.6/29.3 + 4.6,28.8 + 3.8
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A48 HEAEY BABLEL 2 AN

1. 34854 44

o, 3 upgso] B Aol $&% AJHEA Agaricus blazeid] &
4= W ethanol F*&E-S 0, 5000 X 10000 mg/kg?] &3O 2 13] FL Fof
T F AbY o, 4 B4, "o ARl 3, AFE d AL A
A1t AlHEAS] AAGE HESICH

7h AT % Wy

1) AEEY W F¥Ed
Aol AHET AHEE S MATIstaet Fdlstael £ F#&
AR vhe3} )

Agaricus blazei
Ethanol extracted

D.W. - distilled water

2) AEA A AESET

65942 Crj:CD-1 &, 4 vh¢AE Algol AMgsHAch. Al Auict 2
B NAEE BAZA AXAES stolen], ZF ARAtAiuict &, 4E o
AANZE FIIE epi(label) & F38t] A 8 5 UESF 3sjal
vl #}F7 FEA7IR] LR 23£2T, AusE 30~70%, 7SS

12-13 &)/he W 12X 205718 BBZo] fAH = ARFAAA, 74 &7)
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HUo]E ARGAFRH26 X 42X 18cm, [FIMI)ulth AlRAE 2ute]? 8319

th (F)ASFRA AR A A2 AHFES AZAEE AHA N FFs)

, BE|(filter) HX &} F4HE71E AA qdddd FEES A5
T E T3t FFEATh

3) Al
7h Z&E @ 2
S o Hol AP APAE Adwsisich AFAAl AU
30 g viglolodrt. ©AME AEFARIE ol 83l nheAE I 2T T
ANOVAE AAISHe] 53] 2 1HAE Al
HEE Fodo oF 6AEd AR e, oju] E¢e AHREA H3
g =S sigirh
L) Folge 4%
Agaricus blazei7} 313tEdo] ohd AF2| MFe] &3l EelY]
of #3 10,000 mg/kgd] §FLE slo FojBFE AL, 7 Al
nfct AJHAE otelet o] wiFstsict.

.

A E-2
e 2 (mg/kg)  (nt/kg) & om o R
Vehicle Gl - 20 7 7
Agaricus blazei G2 5,000 20 7 7
(Water extracted) (3 10, 000 20 7 7
Agaricus blazei g4 5000 20 7 7
(Ethanol
extracted) G5 10, 000 20 7 7
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th AlgEd 24 9 Fo
AP EAZAAG Aol whet AFELE FLst Kol mlAsHA
4T s FYEAYA BEFSFTE 718 A=l Q=S A
el zAsioch. & el FHT ASE VISR AHEE R 9 7
PEAY FAYS Attt BAFAE FAVIE ARESlo] tiRZols
FHEELE, APEATFLAE AEEE AYHAE 13 FF-Foistalrth

NGFEE APEA T ddoles FoIF 15 302, 1, 2, 4 € 84]
A7kA] Apds] wEstglen, FoF 1dRE UU7xE 19 13] mid &

Hsiolet. B BAVT F 19 28] ApgR-E FHlsigith
o) A5
AFE APEL FAA, APEEFA F14d, 3¢, 7d 4 73
Aol FAstalch

uh) 3
[H7Z BT BEY APAE FAS ofefe] AU BrizA
& Hgo g wEsisich

- AU @ 2»E AF (External surface & all orifices)

717} (Cranial cavity)

}T:_.
- %] 2 ®4 F8 (External surface of the brain & spinal cord)
- u]7} 9 Hu|7} (Nasal cavity & paranasal sinus)
- F7, B7r o9 gzt 23AT] (Thoracic, abdominal and
pelvic cavities & their viscera)

- ARA7)ZA (Cervical tissues & organs)
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Ab) AL BAIE Ay
N8N 54 AEEY 23 @ AFFIHE ois) £t 53
84& wlast7] ST Llevene's testE AT Az, Fite] FA

Al

(homogeneous )3t} one way ANOVA test& AlA|3lolovt {24

flo

c}.

L d7ug 2 23

Agaricus blazei®] &4 9 ethanol FEE RFo|A AE7AlE ¢

orh A5 94 BE AldTolA WA dsich

) Eo ety 44
o) A5 B A BE AHIOA ol £ wWAHA o

I oi2E AR ¢S Balch

AF&Ed 24
AEHE 24, AEEY FoAA BT dzdd AR Qe
Hoict,

[=%

) #H &3

WA FEFY 74 A, BEE AlETIA oldadS BAFXA

65238 Crj:CD-1 ¢, =3 nlAo) ANHEZS] dgaricus blazeid] o
4~ 4 ethanol &5 0, 5,000 % 10,000 mg/kg B8O T 13 7153}

o A|PEAL AN S AESICtHTable 22,23,24). Agaricus blazei o)
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T& X§ste] BE APl AMAE Qlolen, d45d 94 B

=] dolrh AJHEH FoAZA AFHse B

TR A Tl

ool A|HANE 23 B uwl, Agaricus blazei:= ¢}, 4R nps
2o 13 ZRFolA]l o}bfd Fahgo] ddonm, HEEX|AFRH(LDs)
Agaricus blazei?] @4 W ethanol F2E R FojA 10,000 mg/kg o]Arel
Ao weirt 5433 AFo| QoA BFIEFAA] Hbgx|AlEFe] 15
mg/kg ©]4de BAL Az oezr FI3t (relatively harmless) o8 Q1%
FEug B dpzo] 3£t Agaricus blazei: HIE o] Hglo] &3ty
B2 Agaricus blazeiS 3yF AZRRAEZEZ0Z 7Iwd} A SA4%3el
ZHoAs g4 FEEOIL ethanol FEE IF BT ¢AIA AHSYH 4

DS YFY 4 Ark.

2. oA ¢ A B

B ol fgaricus blazei A}AH2] o]aletol] Tt sholola] 2hgoj
thst in vivod] AP O Agaricus blazei7} AR Z BANA BAEH ¢

Mo didt A3 sFol Sl 71E HEH] sl AAIsgiTh

7h A7 %

1) FFaxe] HF
Arju oz 43 ICR npAe] B2 o] 5% 10°7§¢] Sarcoma-

LYo R FYNEFE FAISIUCL AchH

rlo

1805 FARSte], 15dF 2
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GE A E FFUITR AN F, obes ¥R EES YEERE

=z
A58 thg, IFE WA Byo] HojW, dRE 2A}E M=

oy

cutting 3+ ¥, E4F 2238} PBS(phosphate buffered saline)& &7
Ljoll FlshdA R&H o2 Hrjg E7PE F¥ Sarcoma-180& 50 mL

cornical tubeol] B2t} R& MXE

fr

S ol F-=|3}wiA PBSE
1,000 rpmo. 2 4 ColA 57 YHEE|E washingdhs E& 3H 319l
t}, 538 <43 ICR n}$22 Sof 5x10°7)2] Sarcoma-180 X & ¥]5}3

% stalch

AZeigtaolA e FE8 AUAE FSUL vl FFE F
ofdle] FoFe AL Asisterlel iyt Jx A=y HAE AAlstel
t}. Sarcoma-180: FUE HAFY F 7do] W, calliper® ¥ 23
< A 5 mt B AANEE T2} Agaricus blazeig§ Fo{8t3Th Fof
WAzt R, FEE T3t At AdA F2F 300 mg/kgt 600
mg/kg® 2} ol zondeF ol€sty FFE fuo] Fosiolrt. ¥
3 AT V1Y AolE FaL tha A (1)) o3l o] A71& FH 3}
I ok& AUA] Sarcoma-1802] A =E A (2)o] &3] FHE FH 3}
ek

(1) &8 371 = 43 = X a2 (a: {&H, b HFYH)

(2) Q2] ABE = e 1Az ¢ =)
control & ¢37)
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oA A g ua

Table 25¢} 260l K= Hiot o] AMUAE T3t 2o AS =
wol Hste] WAF UM ZY Ao TAT QLS U $ YT} F HTo
tiE BN Fol 16URITE 300 mg/kg AHLA Tl AL oo &
Hol thz9 133.6 m’ of wlslo] 93.5 m® o] VAT ANsNFLL s}
om olF A& AT 30w S|Pyt T 600 mg/kg Tl F-o]
BE 731 m'E B o A=l AL 45.5% gt} Fof 20Uw)e]
z2ate] A4 108.7 m’ Ao Hbsted 300 mg/kg BARL 59.1 mnd

oY

rr

°
B A& 45.643. 01 53] 600 mg/kg AN £ ¢ o 2L
& 3to] 38.9 m’ o] 64.2%2] ZT As)LS VElgdch s B oA
HolA thzt oA A7ke) Fgto] whel GAE HE 29UREE UM
o] A77F HAH o2 FZoEE AL B 4 gty o= ¢AXE A7}
ICR miceo] xenograftE Z}&3to] Ala] =pA7} Wt es Gulsle] o
AAsH sl A& o 4 vk 2EE B A3 A} Axsie A
Agaricus blazei&&2] Fol WHEF7Z 28& sto] AAAA 7} =
PAE AoJ &S o BYHAZ 4 sithe Folr).

WU GME JFT Agaricus blazeiFol I thRF-9] AZe] W3}
& nl23lE wl Table 270)A R ule} Zo| Agaricus blazeiEojol wh
£ 5T ol WHEA Yt

2

flo o

c

[ 7]

g w3 AN

AdEe] @714 duizt dPANE vl OE Agaricus blazei 3
=g U 300 ng?] §YLE ZFTE Folslo] Do wlE ZhabuA o
T3}, ZhE AR EE dotR] 91T BT DN HEEAES
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o] 2%} mid-term hepatocarcinogenesis promotion model studyS 4 A)&}%d
th o]y B2 ekl thgh gtE F2 FgHdized JE A
e @ ol £ {EE Rols Edoln olgyt ES AMEY A¥Az
= AuEn AAH o2 JFHCL gLo] o] BHAL MY 7S 8F

1

N

2h= thizto] A3E A& F 3 Mizuno 5(1998)0] ol ¥ F=
UAES T AEY Yoz FAES YW AELS ez ¢ F
Mg dlolElzt glr}. 2HEBER T2 BEE &3l tlE YUdEdEH

o] ZAF|A ok el wlwr} shHedtal, APAM ] whel e WA,
initiation, promotion, progression TAE BEF ©32¥ 4 o). d3A
A APAQ RS Af=iste] whr] ¥AAE I Aol vyt Aol ulet
74 Bol rhi Uehd Agaricus blazei F+2EE %7 ¥t AY

< AAZ 4 oot

7h A % 8y

) DEN = melo] 2

SPF 638 43 SD g =-& polysulphone 2] 22} shoebox 3 #H|o]x]e]
A NIH 7tol=of o Aste] Thie] BAstolAl ALFSHTE (12417 Fd5
7], &% 23+£2TC, 4% 55%10%, SPF condition). H&E2 Fol:= AFELE
E& #|AlE(Purina, Korea)E, F4v R/O0FE *F54 FIFshslch 4
d AU Y AERE Fo HEAY ¥, FAFEC DEN
(Diethylnitrosamine, Sigma, USA)S FAlR AlgjrA 42 Lojg 200
mg/kg?] &HOR ZATt HIh| FASI 3FF Anderson3} Higginse]
wto) ulg} 2/3 7+ H A< (partial hepatectomy; ©]&} PH)& Al1A]3}43

t}.
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) AEEAL] Fof
ZYOPAl ok el I 13 I thRZ 20 DEN A x| 23 AR
Bl DEN AAAU7EA], b AAAAZA 2F 49 2 o RF solle
DEN A %] 23%He APERUNA], vl Adgaricus blazei FEHEE 300
mg/kge] EHOE FYALEO] EA 4ol ARFA FoIstsitHTable

28).

3) Belz2A A
AY FET HE gAY os ikl ko] H3LE, GST-P, PONA @
AP Ho R A NS st FENHAE(PH) 557F FAFE
S OHE ot A AEE A2, A=A F FA] ARFEL] A
& A3 HLaAE WHstdrh BE Belsle FAE &Fsin, BE
AAA Qo] FEH AAE Hold Z 4L 2-3 m FAZ Fe} 10%
neutral formalineo] 1% ¥ mieldl H£5& WEo iy ¥9l& Zz

HGE AMIIA) 2} GST-P, PCNA Y PME olefjo} o] AAIsdrt.

4) PONA 24 3}atd Ay

MZFA e Fx|22 AMEEE PONAE ZASH] 98, |Ae
Histostain?] sp bulk rabbit/mouse primary kitE 7|22 3} xylene
o7 Yylellsty GE2 €7l ¥, sodium citrate bufferofjA] 682t
pressure cookerollA A 2|5}, D.W.o] washing3t THE H.0, of w71A]
endogeneous peroxidased A AZtc}l. Normal serum@. 2 3027t blockingZF
t} 1:8002 8 E A%t primary antibody (Santacruz, SC-56)& room
temperatured A 2A] 7Hs-¢}, secondary antibody& 207} incubation 3}
* strepavidin HRP 2} DAB (Zymed)Z. ‘UA83tt}. Harry's hematoxylin® &

count staing 3t} T &F ©43}A 3} xylened ¥I-2-A]Z] & balsam
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2% mounting FTh B 4008) wi&e] Hn]7F AlofoA] Al AopS
A=jsto] PONA A M E4F AN AMEY $& Ao 1 HFxZ zio}

stelch

5) GST-P = o =2 515} A

2} Ao ¥t GST-P dA)-& Research Genetics?] | EE 7|22
2 sl thEe] pgo fdAsiaT). syleneo® Wubeluldly 2R @
FA1Z F, sodium citrate bufferor] 6837t pressure cookero ] A 2|35}
31, D.W.ofl washing¥t Th& H0; of] ©7}A] endogenous peroxidaseE® | A
et Normal serum®®E 307t blocking%tt}, primary antibodyQl GST-P
antibody?l MBL polyclonal AbE 1:20002 8 3]M3}:, secondary
antibody:= 1:322  FA3te]  Apggicl  whgo] il HAF
strepavidin HRP £} DAB (Zymed)ZE ‘'4M3lt}, Harry’'s hematoxylinl &
count staing ¥t} Cli] &E w3} xylened 8F2A]Zl % balsam
L 2 mounting ¥tch GST-P A F 2z} &Lilo|Sofx] o dNH NRE
9] foci HAE HGMH MY R hpo] TE B4 53], 1 &
BEZ 2 222 Urhd 3F 38 Aze} viasiel BAY R4S A
g staict.

o A7 g W Az

ANt HREQA Lelol=2 HE 71¢]e) Alejo} AHA &AME o
JhelFtA Walo] 2]3t Zhe] Wb Rofn, WAGAAE ko] ekt
MEEE Z17], A 7ol 0.1 m7} W& GST-P oF4 TFAE focid] 48 A

SLYolE AMAY, 8 AMMRY 5 Aol 74 ARLESY ol vla
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stalrh. Zt AP T SHALE HHES TAHLR FodE Holx] Yk
T},

1) g &4

HE @M4Zdes & uf, F& ZHEA e} DENFolo] o3 &ite
2 gste] ZAE 2o oF ot TAMIEA F2 THUE Ha TS
Aol & thzdolAd FEAA HEE LY Agaricus
blazeid Fol¥t BE Folr ol M4 TAE FHE £70] BEH
orct. &, 20 ABABEI} Agaricus blazei HR|FollA ILEA thRT
7} wlastel HTh oy AR HEA] AWEE AAEL 87U
FUETS Y AETY AYFER Ho}

A2 WAy

B>

-

Agaricus blazei®] 7%
A S HAS]) ¥ 4 s A7 6 A Ak H HAeE AEY

=3

B Ayl oA ditdes &Ad AXe] MAFEE BFriste
PONA A2 B wl, BE Agaricus blazei BT L BFHOT
(+)control I} wliLdle] AtpEe) AE Ko, 3ot 9 U AXFANE
of FEEAEE MBI Eg

A &Aekg J18E (-) control®BrlE W £xE Ueh|§ct (Table

Uehiis A9e Rty of $XE5S 2

>

29). 3 DENoj ¥ &AEE Uehl: H=d GST-P dNZHJE &
wl, ®]E PONA @Aiate] Azl foA Axrt Vel hgkert b
ore] 2RAQ AR welEE RAELE WASA HMEHAA Agaricus
blazei 3&EL W APIFolA 2u)ol4t &2 A E Egr) o2 n|

Fol& |, Agaricus blazei & HHNZE BYIRAIIBE njg] Fosh=

o
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Aol AHRHYE o = AL, o] A AR AP fet Ayt
I 3lch

FYA o2 B uj, Agaricus blazeiFZE-S DN S Rulof cisf
dEIY 2AE Hyenm AR AATMe TdR"E fuHd
Agaricus blazei FEEE HY AYHAIZY 2Ll H G5}
Aol ek wy AXEAE Eydedl ole oln] yEAgz
immunomodulation ¢] 7]%-& d}7] wEY AoE xlgHCh w3 E Ay

o

RUYE Agaricus blazei?] BUHINE AA st oA I X82FEH

i

HEvle, GST-P g4 A8 PRIl & Alol7t ¢l
= ZALR nlFo] Hol, ulF 7]Zo] F3h Bdo|xut 7t API|TEZ
MELE st WHsIAL F2 APV LS Sole Zo] R} vlztayg 2
L8 A%l
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Table 22. Mortality of Crj:CD-1 mice after single oral adminstration
of Agaricus blazei

Dose Hours after Days after Final
Sex treatment treatment
(mg/kg)| 1 2 3 4 5 6|1 2 3 4 5 6 7|ortality
............................... 0 0 . 00000 00000000/7
Male 5,000 0000 O0O0|0O0O0COCOTO0OODO 0/7
10,000 0 000O0O0]0O0O0CO0CO0OO0QO 07
0 0 0 0 0 ..... 0 0 0 ..... 0 ..... 0 _____ 0 ...... 0 00 0/7 .........
Female | 5,000 0 00 00DO0|0O0O0OOTU 0O 0/7
10, 000 0 00 0O0O0O;]0O0O0O0OOTO 0O 07

Table 23, Hematological and biochemical vlaues of Crj:CD-1 mice
before after single oral adminstration of ethanol
extracted Agaricus blazei

Group Male Female
Control 10, 000(mg/kg) Control 10, 000( mg/kg)
(n=7) (n=7) (n=7) (n=7)
Parameters Before After Before After Before After Before After
- 9.8 9.0 1.7 12.6 14.7 156 14.2 11.0
WBC (10°/mm’) 8.2 8.5 9.0 9.9 8.9 9.6 15.0 9.8
RBC (10°/m’) 16,4 17.0 . 9‘3 2.4 180 19.6 21' g 2.3
Hb (g/dL) 45,4 49.0 52'4 60.4 5.4 56.2 63:7 57.4
Ht (%) 55.0 57.0 58.5 61.0 57.0 59.0 5.0 58.5
MV (f1) 19.9 199 21'5 21.6 20.3 20.5 15.5 20.6
MCH (pg) 6.1 A6 36.8 35.4 3H.7 A8 %.1 35.2
MCHC (g/dL)  286. 194, ' 110, 256. 190. X 162.
4 3 215.0 304.5
PLT (10°/mm”) 0 0 5 0 0 5

ALT (U/L) 27,1 28.0 30.9 427 B3I B6 262 B8
BN (mg/dl) 269 27.4 174 22.0 »2 HO 150 A7

Each vaule represents the mean®S. D,
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Table 24. Lethal dose 50 value of single oral exposure of Agaricus
blazei

Animal Route Sex Extracted by  LDsy (mg/kg)

PO. | Male  Water > 10,000

P.0. | Female . Ethanol | > 10,000

Table 25. AlAAe] Boi7} ¢F2] A7|e] WMo mx|= T3}

day
2 8 16 22 29 36
12 B 65.5" 133.6 125.2 108.7 106.5
300 mg/kg 61.3 93.5 78.2 59,1 63.9
600 mg/kg 64.5 73.1 52. 4 38.9 31.2

FAFES 2 - 8nje], A|EE 27 10njeE & 3yl
R 3
ore] A7) = 4/3 x X a'h/2 (a: HYAA, b : HAAA)

Table 26. Agaricus blazei7} @8] A #|Zo] vjx]= o3k

days 8 16 22 29 36

i
o - 0% 0% 0% 0%
300 mg/ke : 30.0° | 37.5 45.6 40.0
600 mg/kg ; 45.3 79.7 64.2 70.7

FAFES 2 F 8nte], AlET 27} 10nE| 2 Sigle
(C-T)

Q] AR = coocmiemoeoaeos T AREY o 2]

control T-2&] ¢137|
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Table 27. Agaricus blazeiSFojo]] w}E 2z} AP AF9 W}

days 8 16 22 29 36 43

N
) 37.4° | 379 | 39.3 | 40.7 | 40.9 | 41.4
300 mg/kg | 37.3 | 38.6 | 38.4 | 40.1 | 41.0 | 40.7
| 600 me/kg | 37.6 | 39.8 | 39.7 | 40.6 | 41.3 | 4L1

FAEES Uz 8ute], AP 2t 10me] 2 SIS

a)?] ©ele g

Table 28. A ¥ 2] t]x}al

R A ALY
AYAHTE Agaricus blazei + DEN + PH
o2 Agaricus blazei + NS + PH
i B DEN + PH
AT DEN + PH + Agaricus blazei
Lol R NS + PH + Agaricus blazei
e s NS+ PH

PH means partial hepatectomy
Agaricus blazei = 300 mg/kg
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Table 29. A¥d WAL A (2} 28 n= 6)

Ayt PCNA(+)cell #|GST-P(+)cell #|GST-P(+)area/cell#
(-)control(PH only) 58. 3000 - -
NS+PH+Agaricus 42,8333 - -
Agaricus+NS+PH 31,1667 - -
Agaricus+DEN+PH 44,7222 90. 83 0.013617
DEN+PH+Agaricus 40, 9048 41.55 0. 038659
(+)control (DEN+PH) 86. 5566 41.22 0.034213
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As54d 4&

1. In vitrotjold FFAXFo] gt g A

o4 3% Agaricus blazei?] FRMEFO] iyt FURAIAE dolE
A3} Agaricus blazeid] 4FEEL kol &Y ZYY FFYA L
& Uehigch B3 Algtel 919t MEFel KATOIIIY ZH$ 1x107
/welle] o)A 65.9%, Z¥eh AIEFQl Hep3Bd Z$E 1x10%/welld)
Toll A 78.2% 22]il SIUMEFQ A5499] Hf+ ALeEQ 1,000 ppm
oA ME EEo] BAGel T3] 70%7t Ev WSGAHENE Uehd

ek

2. In vitrodlol A HMIEFo] nxE /g az @

4 =& Agaricus blazei®] WYMETo| njx& P/ FHEI}E=
3z} v BT 3 ppniE 100 ppnd] HE7HAE B2 vt F
719 gAlzhe-g Vehjglen 53] 1A monocyted] BAIRRES 100 ppm
Ael?e] A9 7.9 FIstel ZEg wAAge] FUME Uehigich
o) BYXE Agaricus blazei 2&ES] /IR AEIWIX Y AEIE AT £

QAR 2A wi-¢ ojulzt gleta sl

3. 32 AYPAFo] digt in vitro FFEI} AT

4= 22 Agaricus blazei® FL2 A ol chF in vitrou)
Safe ZE AW JdFoEN EAAEE S MIEd 2F
A L] Hmo] BAGC] Aegel gl Aog wPEch tRLLR
AF2E quinoloneA| 2] norfloxacing ztzte] Aol BT FAI}E LE}
Uglet, o] A= Agaricus blazeid] o] MFEol A ZE3R] ¢

of e AUz ohsti FH o] Wqslwt AL Bl A&

3
o
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37 stalcth,

4. In vivo mice Folo] nA = /B LHI} AN

A9 F& Agaricus blazei®] FoI7} LY miced] WeIur-Lo] n
Ae 715887 KSN-nu Miceo] A WAL 27| ¥hSolA T cell?]
BEE AEHch CD3+oF CD25+MIEZE) F71l wUAA MEZEE

2

signal & ol WY Wh3& FHA7lE MHC class [1E WHst= A X2
S7he Agaricus blazei®] Fol7l WAAE ZFAANZLL Qg 4 g
th 53] helper T cell®] f24 & 271 signal transductionS =
3] B cell®} cytotoxic T cell®] 3¢l Eo]3& ol cellular immunityS St
AR OZH antitumor activityE LEPAE ¥ 4= glojr}). Agaricus
blazei*#°] nude mice 7% WA ZI)ihgo] T-YUup2e] BAsto]
of8}al o}&e T-helper MEQ 718 fusle] B-Aul72l cytotoxic
T-cell & MEHAUEL] F71E FEst] FdgeS S & 4 g
t},

5. In vivio mice Fof nx&= A7/ BL53 A4
A & dgaricus blazei?] Fol7} QW nude mice? wAME}
FA"g] nX= B &3t Agaricus blazei 100 mg& A Hals 2
< FYAE TEFol T nsle] Mn-SOD B =9} TNF- @ receptore]
V=7t ) QA &okch. Agaricus blazei 100 g A Az 2
FTEAE TEFL] nlst] 2O A3 S WR|EI free
radical ¢] #1%%8& $H catalases] ol E7lEelut.

6. 713330 u}E F&HE2 "% AN
7Hagel wE FEEY %2 dolE A} Ethanol F&
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Agaricus blazei®] FUXMEFo| o3t A Hil= Agaricus blazei?]
ethanol FEHEE X0 2J&3 7Yy FPAE S A&zt AR
Tk 53] 100 ppm o] 32| FEolA A H-% uhf-£2l Sarcoma-180,
T-lymphomaQl Yac-1, A}gte] fbqto] izt AL AsjErt dd 30
ppmo] ] HEoldE 9%, 7Y W sAAETo| chF FHI B A
b &S e @ 4 gk

E3} ethanol % Agaricus blazei®] in vitrotfollA ARghe] &l
o njx= Be FEEFA AL AA neutrophild] ©HAREE
10 ppm o9l ol 20%olt FIMAZAL TEAFA &I UA
monocyte2] §HAZF-8-2 10 ppm o4 AHe|d Z¢ 2wt F7HEHE o 4
g} ol ¥ Agaricus blazei &S 7+ LRAIA S HEHE

T FASARZA ) 2nl7t glcka sl

7. 23Ee S4B
Ethanol & Agaricus blazei®] E43%t3 H71E 2]3| Balb/C mouse
©] Natural Killer Cell cytotoxicitye] nlx|& &S ZHESIAT]
Ethanol $& Agaricus blazei®] -£&fo] Z7}%4E(16mg) cytotoxicityZ}
Z710E o 4 ol dAlZe AAMBMIESY v &o] 1:5 e oF 2%9]
cytotoxicity Z718 Rl ¥bH 1:50 ol &= oF 7%2] cytotoxicity F71E

51228 Fil= )

8. 3454 A4

Agaricus blazei?] @4 W ethanol FHES ulf-2o] FFFAT F 14
Azt PHFAE BESEA AF W P AR B Je|a vbe A

A& (LDx) & ZAFshgch FE5EAEE & 23 deFEEI ethanol
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N

F&E F3] 10,000 mgrkg ol FolM = olFd 7t glo] X attel sigE
A e AAY ALer AlRFHo] JHFAFLRSY e ofFd EA7} ¢l

2e ¥ 4+ otk
9. olMet BFA Bk

Agaricus blazei A}AA] Fol7} Sarcoma-1808] A& A 3fof nx]&=
P Fol 16UATE 300 mg/kg XA FoAL B-f & &Hol o}
Z79 133.6 m® of w3l 93.5 m’ & FAI AzLL o
olE A& |atshd 30xe] el TH 600 mg/kg FATY ¢
73.1 m’2 ©& o AAE o] A& 45.5% ojgrl. Fof 29¢xNe] H$
£ iz ¢ 108.7 m’ Y] WHslo] 300 mg/kg FAT 59.1 m’ 2
A &S 45.6531.21 53] 600 mg/kg AAA FAZLES o& A 2AHES
3lo] 38.9 mn® o] 64.2%8) ZYT A& Lehisct,

=
T

10. Be w3} AN

slztol F S AASL7] ¢]3) Diethyl nitrosamine(DEN) = mulS
o]83}lo] Agaricus blazei®] By7¥erFE I} A¥3E A3} RE 7+E A<=} DEN
Eojof] 2J8t 7&AIO R Qldte] ZHME 3] o]y Ao|L} FabdEA B

R b s Egd

l

fo

AL WA o] ¥ thRIAN FEAA

o)

HE] O L} Agaricus blazeis Foigh BE FolAL olg3t WAL ZHA
X 3 E A7o] ) &, A BB ET) Agaricus blazei A X
TollA LEA izt vlatste] Egkch
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