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(Biofunctional green tea and onion cultured with mushroom mycelia)

I d742e 54 3 4874

1. A7 53

7h ZleNde 3F EX

1) =z} 9alo] 5% phytochemicalS WA #E o] 835to]

2) ol 2AE ol &3 WA TAMA FAAIE R A AR FuhAE AT



eh) 7lE A (M9 SR, ebd, s, B d A g

oh) sE b

2) 22Al (&7 B AAEAA)
7h) mAkel FubE wjA =3 B AEARA] iRt

olo
op

W) 7leAd (98353, g4, stetd, adgdAah)Ede] e 4
TE2FA

) AEs71sE A

) AEe] 75 A ZAL

ul) SAZ2A

Hh) Al ZHE A E

Ab) s}

3) 3 @A (AFsish)
7h Asst - FEAA, A2, AFHEE 24
_]

) AlEe FEHIE V1S, wRASEE, V12 R kA, B

4) HE5H
7h Al duzAe] 7edt 7157
A&

) AlEe] Al -84
2. 984
7} 71€359H
2AR QYHAREH A}
W) mak Foll= 7HEZlo] VsAdS 2te FasgtEdol welAd e, ol
3

~
FAFTZE 713R flavonoids 3}5FEo] T3] wGdA 2 EA5HHA o g

7HA A e 2te Aer 48 A o o= flavonoids Al BHeEE



v A Bt v el A (aglycon)®] FEEX i1 754 HERY
Harw o]l

o) 5315 darAH wE daxes daagold aiood] agyconl &
W3k flavonoidsell o8 71 sAde] Sk A= d¥A Aot A
SOl NdEo] YL e Ho|xbe Hxatol| HlE| 7pA o] H[AA| R
(2—-108) 2 2M=e HA solvar Aok 7FeE A Alktel o Bol
Aol H3Fgke] arve] dglo] Hu

oh) A &ug Fske iRl Y HAZAMA NG EE gl
A4S0 2 flavonoids glycosideE aglycosidei A3to] 71531,
flavonoids®] AEsHH Z-&9] 23 7]5A o] 2 flavonoidZ AFLE
7158 $7HE & o B §4aHrt &
flavonoid—B—D—glucan. 2 A o] 7153},

rr

Ao

2) HATAA vl gl & Hay & 7eFe] 7194 AUAES FE Ve
7H) WHAHARA S S A w2kt Sk Fo FadiEe] Ve Vs S
S
) E3 3—D—glucan¥} &<

[e)

WHAFAA Y] 754 & F7Fg o2
synergy835 95 4 Q)

3) MAZAA v gl A 713 A Tl

7h) WMAEARA el ol e A H = B-glucane 3 SEetES FHA7I=
715 0] o] AR Aol =7 7 e BRAE 5 3ol FuE o8&
7157 A 28 ST B Hake] A9 SllE ARAA
2RlE T =

) WA ARA i F Al ThFR kgl os) A E = = s 7134 o
o o},

4 MAZAA Wl 9B =2 AA A HE A&
b mAE e AfaE mATl s RaFoRs w3 o A4
Fob AAE HET S Ak

He
H
rr



U BAAYE-ESASAE

1) IR77A] ZHE
HASH, SRz, iskA, HAJARTZHE 2 s AR AE
s oF 1% 5009 ® FAYHE Wl A7 AFAE oF 6509 &
TEZ FAEE AAANGAA a7t F3ska vk webA o 7154
HATARA] 52 B WA AR FoF 7FEE R A TS SRRt ofu el
Tolo| M= AHIIHAE FE=d F U

2) FIV7HX7F wob BAA el AL, 7HFo] A¥
A A#AEHL = FURZA, HIZEZA), isoflavone, flavonoids,
B—D—glucantrAlF5 B ET 7w ol A ed-s 913
A&H o g Bgatoof ¥=d vl 7hAc] Hlu A v Holek, A A]]
Hero]l whhA @tk 2 AlES MRl ARA e Elvbete] F o AbEl HAket
s A= st diFom ALkE = Q7] 8.9 S 9
2AAA ] A7 A E & e RS 7EA L

3) Z3E AHEIE 7MY A5S FU
A= Yyt aY dE ool |zt of HES HA7F AakE g
Zxko] 5ol dHA WA snict 20-30%4 A¥|7F SUbE AL Aol 3,
FeleF Aol shselA AW s Solual wakak Aol FrbE AL 9lon
AN 2771l &t Tt T daeadd W= Itk a7 A
SAAF AL SAALE ST AlEAAAN AR A5 Sdide] & Alold

4) ¥oav|9 U LT A5FH
FaFH, FugE, FusHd, A T vhEE g AH e A5
Sl 71ofstar vk 2elv S5, F5 459 49, AEY TIsAol Fq
AR E ] A ghojel ZA17F Har dvk webs, dAE A ASE 7=
71574 S 7ENEE olgg AT U Aot

5) I 8 FU R & AF 1
S2b, Fuk, wAle] 3t 8 Ve AFAAME o83 avlTA AlAlsE i
712 AUFe 2 FEAY §HE 2537 7 Blo)th

6) THAHAE AT TN Aite] 7
A AHEHIL e Ve AAAAEAAE, B de FYd = H2
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2R Ak A% Jidel AR A molA ditor HekEil = FA

Aolt.
LS LRV ER- B

1. BigsF A
7t #5F9 A
E52AFEE B S FEES 10% (w/v) 2718 PDA v Ao 2] WAl 2]
g @HKYRo] L Elo] Bkl 709 WAAT F
T5 PDAvIAo] dAZE (8 m i.d)S HE3HA
25 C91 %%71011A1 wjFataA A S-S ARSI

. AR A HAEST 883 € FAF 24}

1) BAEIA] A (300 ml &)
EAFEE v $95FEE (10% w/iv)S H7bs HK 7126 #] (1 Lol 3
20 g, MgS0s 0.5 g, KHyPO,s 0.5 g2 7k} o] HAujA|& 500 ml &2
AzrZ ek o] 300 ml A BEFEEEa 121°CellA 3083 Atate] i AujA &
AH-&-3 AT

2) Al <
A7 ). 1).9) o g ZAE AA X o] Table 19 WA #S HE (1/4 petri
dish/flask) 3}l shaking incubator (120 rpm, 25C)olA 743t wjFeic},

Soto 7 HAMAEEE XA A, vl ] viscosityE =# &9t}

x2

2. HAFALA ] &8 w2 A
7}. Phytochemical bioconversion®] A3t 71 & AAvfx] (Know—How)

of wjxle] Fo TAHEL FtEeltt FEe AaR Agste] AR E=E



A AAe ATAE AY

71782 H7re

sy
a

e}

. Phytochemical bioconcesiondl] 2 3gt
718 Ao 12 AH8E AR
1) wiAe] &4 glucose, fructose,
2) wx]e] AAYLI} sulfurdd: pro, hy
3) 7lel wx AR

‘:H

3. Wiz &4

2 TP e

KHzPO4, MgSO4

aA e FAANF7] A3

xylose, rhamnose, ribose

droxypro, ser, thr, cys, phe, leu, glys

L 9w, =3 &

7h R ZzAY 2 2F
A 230 7= A7) 1), 2) FelA AdE 3s AR Flojt
. HF9 M2 778 [seedild 2 A2 YL]
1) v ==
7h) &-&ujeF (10, 20, 25, 30, 37C)
) W (25C — 4C, 10C — 25C) @z &-2ujek &7 F 4, 10ColA]
wjeksle, onj AP oz HE AL ANE V|FoR st AAelon
WA Eo] uhet vzl wet 49 5

2) W71z 2 7, 9¢Y

o i@l gel e HHe Wigza 79

1) wjA =g a g

2) F71Fw: 0.5, 1.0, 1.5v/v/m
3) W& 1 20, 25, 30C

4) wjF717: 3, 4, 5 (&)

4. HAFe} Gy BHAFALAZE 2HE &
B A A
7h wbeEol o % wlFA &<l

A& AedlY B—glucan®} phytochemical



2)

3)

4)

5)

6)

o

W e GuHREg 500 ml AHZEEEkael] @a adwE wAdEe)
S W ofmbiwl Beko ofs] (1:2, 1:3, 1:4, 1:5, 1:10, 1:20)<] v &=
5°c<>ﬂA1 3%17&%{ HE-g- A1 70

%Uﬂér% L e

=2 TS A e FALA H S-S methanol (1:3, v/v)E &8ty o3 oL
o MNof| chloroforme (1:2, v/v) H&ZE H7I3F 05, F&/E23 £43
J5 ] hexanes (1:2, v/v)9 HI&EZ 7} ‘jr’\] hexaneZ & w8 3t3ith
et = A

A7) “37ol A A 2T ABE 108] 5F3 4 100 goll g2 H%=7F 10, 20, 30,
40, 50, 60, 70, 80%7} H =5 Z}zk 7}sto], 4ColA 2443t 5t WA 6o
HAAZ v, daEd skl (10,000 rpm, 10%2) s dd FHES w23t

DEAE column chromatography

A71oll A B2l % ethanol I AEES DEAE column (2 cm, 110cm)olA] 5 mM
sodium phosphate bufferE AF-g3lo] &3t}

TLC

DEAE column chromatographyel] 98] #2l¥l 28 &2 tir] TLC (Silica 60
F—254 plate, 5 X 10 cm)E AR&3ko] 2t} Butanol:Ethanol: H.0& 5:3:3
(v/v/v)e A7N&l = ARE-ghot

Preparative HPLC

DEAE column chromatography 3 =& <4 83l7] 91314 Bio—Sep S2000
column (mobile phase; 20 mM sodium phosphate), TSK column (mobile
phase; H»0), Cis column (mobile phase; MeOH: 1 mM ammonium acetate
6:4) AH&sATH

Aglycon 2 B—glucan® +% &<l

7h) IR



Y
3
oo

N

e

o,

tlo

Ho
ol

il IRS ©]&383i .

‘)r) UV scan
200~600nmel Al UVE scanste] Ao &3 LS Qs
t}) GC—MS/MS

Pazurs2] WHel wet #2ld g 73 sA4L acetylstd @&
GC—MSE Al&3lo] -2 F3s}a, periodate oxidation®H & o] &3}
AATZE 93], acetolysisHH S ©]83te] 1—6 glycosidic linkage2}
1—2, 1—3 linkageE T-#3}3L, methanolysisE ©]-&3to] tfdA=
FiAoR FajAlA SEids e 2 g o, AT A4S
z

3 728 B,

5. 7154 &4t
7t #dEE HF

1) Peroxide value (POV) =7 : Thiocyanate method®] W o] &3} Ha 59
WS S8t 43S TGt

2) Free radical scavenging activity (DPPH) :Fenton's reagent ol 23] A& 9
MA®] &S 545 33l

3) Malaldehyde (MA) 4 : A& Algtel] whe} gh&AIZ1 v, MA®| &
=75kl

4) Superoxide (O ) assay: NBT reduction : RAW 264.7 cell (murine macro
phage cell line)E ©]-&3}o] A3t}

. AESAH 9 FdA (S-180 cellel] dish 54 A3)
1) 8}A]ZA): Dulbecco's Modified Eagle Medium< A&
2) ZujeF: S—180 cellS mouse®] H7FeA 3]5gk th3 DMEMHE]A| ol 3] 4 &}
AH-g-3kol Tt
3) AIEEAGAE: 1 mg/ml DDW= 2417 Al&E vle] wjfe S—180 cell& 1.5 %
10° cell/mlo] A 3|24 sle] 3 ml Hu|= Az sc}



t}. Mouseo]l 3t LA (Mouse FEFL 243)

Female ICR mouse (6~75F#

29wt Al

2t oA
1) oAl wi<k

£ caged 107He]H ¥
PBS)< ZF mouseol 0.1 ml® H7Jo] FASe] &=

0.1 mlS mouse? E7}o| FA}SIT}

§—180 cell (1x107 cell/ml

[e] o =
TS et

ol A3 (ROS: rat osterosarcomal?/2.8)+= 1%2] A2} 10%9 fetal bovine

serum®] ¥
vl @F gkt
2) NO (nitric oxide) A4
= OF A 32 ol A NO/] =3
AT = A Eolsi),

[e)

=

ot WY

1) Tumor necrosis factord 97} =

Tumor necrosis factor (TNF)<]

Agste] A @ E,
2) @49 Cs, IL-2 L IL-6 &

HadRog o] Cy IL-2 2 IL-6 5=
3) MarcrophageZ ¥ cytokines® fFE&H] FA}L

Balb/c "}$-2=° 1% thioglycollateE 1 ml

558 DMEM #] 9o} & of

&3ty 37C 5% CO incubatorol A]

ol 7] 93l LPS, TNF—q, IL-18 ©@=olA NO7}

é
é;
il

E‘

o

.

=
54

ELISA kit (Genzyme, Boston, MA)Z

FApsta 49

7o

drEdayoer ve-aE AR &, H el RPMI 1640 14 10 ml&
FYsta BHE JPHA FEE B4 AEE Z Ao & F B A=
(peritoneal exudative cells; PEC)E 433t}
6. AE3}7<= AL
7t AFAA] F&E A=z
5 kI wifzol A wide dutol AR T HATAAE d5 FERHoR
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gre] H7]o] weh EAYE EE Al

5) A B AlA s}

ki3

R

7 WA AR g

&l ©]
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L) HAEARA BfS

g1o]

=

&

A

S

7)== A3}

5

Fuish Ak vl FAA G L 55

7. AF9 FAR7L

7t @A

t1 71 = 2e descriptiong 9&

s

description

penalist=

Zhell of sl oAl

3

3

< descriptive sensory analysis

ol

0

_zrl

U F714E4 £4

1) Simultaneous distillation extractor (SDE)



|

3lo
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2) AAE A5 GC—Mass®E

<

HT_
HT_

=28

}

3
2) 712k C18—HPLC column

2ld: HPLCZ &4

o

i

3) FrElolr) =4k Spackermans ] Wi ol il o}w

1)

oo

puzel

-

wh-
ey
v

o

9

30ul/ 30g),

Fo] stockES HHE o] A

B7E o volumn: 0.2ml (13]

°©

o E FEVE FAHRE Fo

15ul/30g, 1,000me/kg

HF FHTFE S

Z

:rL

Z}

2]
2=

F A
o}
=

7}
A

Is)

=
=

o A &5 (500mg/ke
60ul/30g)s & ZF ZF 107k AA B FoAE A=

=
<]

ot}

al

)
Ab-&

[e]

15ul/30g9] A

Fod Al

S

3k, 291 body weight

volumn: 0.2ml# ujj&

Fo] AR (Autoclave)

o]

[oig
=

o

A=
T

L2 (2,000mg/ke

04

S|
B

)

500mg/ke
Zw- S 2 Saline

°
al
=
=
L
=

]

H



V. a7/ 23 & &89 g A9

1. @74 23

7} WAEF A
D 57 % PAFEEE DHE AN EDARADAA ebEF 2, 9,
“ER ALY AL Aol B skt
2) 5k R FAFEEE DAL AARANA AR TR Aol
A& WA, FI AL ARG D FEAEYYA Do

g, A HAZY AL

1) HK7)E A9 AzxE 52358 0.1%, S 1.2%, MgSO4+7H,0 0.0375%,

KH.PO, 0.0375%7} H71E A vfx] &S HK7| Ewj =2} g+
2) HK7]Euj#|o] A9 2 2 Zk7y 0.3%2 =3ste] w g

1] KeN uﬂ
- = = =
3 dF-srrskslod, e (B—glucan)] AL BHlRstAY 23]H

ol 5. kA o] F A A= HK7Z| 2w s2tdeFE257
FHFEFFEES HIg wAE ARSI
3) dAAIEEY B-glucan A FoZ & o 5329 (0.5%), S (1.0%)=
HK7]&m =] ol H7}eto] wiekale 21& A8 skl

o. W gF=7A g4
D HA gz 78 [seedF 2 2T
71 AAZeA~guik (Seed B AP LA k) oA = 25, 30CAA B—glucany
o

AR o] 7Rt Fa Ao Uk kS 1y w 25T vl

off

[‘_,
T
0,
[y
(@]
ay
jm}
Lo,
0%
oX,
olr
it
rlo
z0
%2
o

) W20 54%; FAA Aol o)k =7pA
o JolatolE W FAMA ] AR HE Fuwk A HA
g 3 }04 seed 3 AW FS 7 ol WS BT



7h =AF B R TS FUkR AUlbete] wAEE 0.5%, FHE T 1.0%E
HA7bek mjA oA FARA O] e B—glucan®] o] =k
W) 71 HE 1v/v/m°1°i Hﬂ AR €] *grrOl 0@6} At

=7
2h) ol dAAl e A 3dold &

wske Lol M et AR
A71= AAAR kAol FAR w3 S WS P st
2. F2h G3po] HAZAAZE £HId E4E A3 B-glucant

phytochemical ¥j33] 84

1) v AAAd el AERd

7 RSy Fup ks 7] A u x|ol] Eg5te] Hl FEhA] 5ol A
B—glucan¥} phytochemical(catechin, quercetin)® ®i=-A7} A = A},

) HAFAA G EZ S E a4 2% g, 539 4359 phytochemical
(catechin, quercetin)@} WAl o] 03 B—glucans EARESAIA G A&
QA7) 2k gE Aol M e v A 7F A/ = Lt

o) HAFAMA G EZ R 223 a48 AsRs u, AFe &3 vho

[¢] A
o F& AlEe] NEH U,

2) MgAe == 2 e
7h) SAA R

(1) DEAE celluloase coloumn® 2 80%° &2 A &S H2]53S o
GTO0.5A %= 5 280nmolA 35 2t 2719 peakE AT

(2) TLCZ £t A3 Rf 0.08, 0.189]4 DAPI} UVEFo|A WAL =
Edo] Baldoay ol F /e W=7t B—glucan catechin®l] @z
T

(3) HPLColA B—glucan catechin® &S A+&-2] &3t}

) Fur R

(1) DEAE celluloase coloumn® & 80%-°l &
ON1.0A|&Z & R¥ 280nmolA T3S zt



b

=49,

3) T2
%
1

(e}
R

Yo
) o] 544

vl 7154 ZA}
1) &itsta
7}) Peroxide value (POV)

=

7} Rf 0.07, 0.120]4] DAPZ} UVEFol| A Ay =
T

(3) HPLCellA] B—glucan quercetintl @S A &) 3%t}
13

7}) GT0.5—80EP%} ON1.0—80EPE 616.96 ~540.33 cm™ ‘ol
WA A A S WG s23F=E29 Syt
EPW = catechin® quercetinZ w3 vl
sharpd}A] 253l boardstAl UeERH Aol S o},
S GT-80EP:= 279nm¢} 350nme] %l e, ON—80EP+=
35

o S44<A UV
279nm<} 557nmo) gk

2}) GC-MSE o]&3to] 7432 &<
xylose, 12]iL ON—80EP®9] 7§

Mol Ml=7F B—glucan quercetin®] &A=

FEE, 19

Glucose,

A3, GT0.5-80EP]
Glucose®} mannose”} &<l% At}

R
1
R

%

(1) GT—80EPS} ON-80EPE AH2l3t3lS wl POVZ) Yol oz irtslidol

(2) Al s=7F S71E 5 POV H4avt AB=, Ao mE dose

EtOAcE 8 & 9] free radical AASL 78.5%= BHT

(1) GT—80EP+= 34.2%9] free radical AlA5<S HRIth. GT—-80EPY
THET 2

}) Free radical scavenging activity (DPPH)
- &
(79.9%) ¢t fFrAkgt &S YeR AT Dose responses YERHT

% EtOAcE3 E 9] free radical AASL 60.2%= BHT

0]
AR
responses H.QltT}
(2) ON—80EP9 A% 21.3%9 free radical AA5<S ®<el. ON—80EPE
| &8s A =

(79.9%) Bt} o7k Y& Dose responseS LERUH T
t}) Maloaldehyde (MA) =A

(1) GTCO0.1-80EP2] MAAA A & 3+= thZxtol Hl8] 53.7%= BHT



ethyl acetate®=3 &2 70.2% 2]
(2) ON1.0—80EP®] A% &L g=F E
(57.8%) Bt oFgh w2 MA B35S
2}) Superoxide (O;") assay: NBT reduction
GT0.5—80EP®] Superoxide (02 ) AATHE A7l Blste] 66%= &
Superoxide (0 ) AAFTHES 7FHt.

2) Alxsd 2 A
7}) S—180 cellel 3t EA4 23
(1) GT0.5—80EP$} ON1.0—80EP:= Z}7Z} EDsp ko] 2.99F 3.9 pg/ml =
S—180A1Eo] thar 54 o] AG—80EP (5.5 ug/ml), GTE (8.1 pg/ml), ONE
(11.0 pg/m)B T} =T}
(2) 7]&EvjAl o] Hap F Gupde] MUt S5 AMESAOl w5
3) Mouseo°l|] ™3t 3ok
7}) mpg-20f] GT0.5—80EP2} ON1.0—80EPZ A g|dto 25 324 (127%94), 30.6
(120%97) e FHAFaA7t AR, toll d3] A Fe w2 747
2ukE] (20%)F 17k8] (10%)7F ASAT.
) 72 A el SARES HUbeke Fol Be 5 tiEw (24.59)00 Bl
32.2, 36.6, 42.29 = 131, 136, 142%° T8 AFaE7F AR 10~20%1 4=
A a7t ERsT
oh) 7] Ea Ao o Es HUteteE Fol Be .
30.2, 31.3, 33.29 = 123, 128, 136% +HAFE&7} doH, HiuFEoA
10%9 A|-Fay7t versT.
4) FAEA4
(1) MTT assay= 93t A5 5% AAA oA 1 ug/10 nle =7}
3skd et
(2) Cytokineo. 2 &43} 271 ROS 17/2.8 cell®] NO AA oA 29
GTCO0.1—-80EPoIM 34.4%% 7F% & NOAl &3 vehy. 1 tgo]
GT0.5—80EPoI Tt HAatFEw & HATAAFEZZET 2 o4 237}
UMt



(3) INOS #3do] 714 A4S GTCO.1-80EPE 27.3%7F &&= it}
4) A9
(1) LPS 1 pg/ml, IL—1B 12.5 pg/ml, TNF—a 25 pg/mlS A glstg Sy 7

NOAE &8s Hlth
(2) GT0.5—80EP, ON1.0—80EP®] A= <late] up9-220] T A} B A9
SAS 771 4 Gt S S/ 7122 GT0.5—-80EPY 437
ARk ow W s a3 AT
(3) GT0.5—80EP, ON1.0—80EPS] A & IL-1¢} IFN—y A5 o] 3= At
vt AE3 7
1) HATAA 2 A F] A HATANA] vl GES Stewel Akl A st
LEAZ AFoR, Fn7F §-ahaA o 7] AP S ke g 5At
7 et
2) YuAIFEe A= A BE B BHue dAAIFSE sk Ao] vighA g
Ao g AZET, gutgme] G Fuds glelTr 7ol AstE AlFol
7= ATt
Al AFS F2H7t
1) #53A}
7F) GTO.501A4 k3t el M 7|5 m7F -3kt
1}) ONL1.0oA Bt} SFellA] 7| %7} $-53t it
2) 718
Db oA 77 S5 2 AE GT0.52 FAE
3) ot
7} =A% (GT0.5) % dakAl= (ON1.0)9] +8]9 : sucrose, glucose, fructose.
W) SAEE e GRS FHUkshA 2 7 Aol HATARA S wl ke
A% (AP)+= oxalic acid®} succic acid@sFo] 9ktt.
t}) =2FAE (GT0.5)2 malic acid®} malonic acid®] H|£o] &k}
2}) F9AE (ON1.0)S oxalic acids®} succinic aicd®] B]&o] =kth.

n}) =2}A% (GT0.5) L—alanine, L—phenylalanine#¢] o}n| x=AF 3o

g e

=9kt



v}) <FubA|E (ON1.0)2 L—serine®] =tt}.

of. ¢+
1) 454 (43]F954)
GT0.25—80EP, GT0.5—80EP, ON0.5—80EP, ON1.0—80EP A& & ZZ} 500mg/kg
mouse (15 mg/30 g) BFFAA 854S BAA ).

2) 37)%e] BHAY (FFA)
GT0.25—80EP, GT0.5—80EP, ON0.5—80EP, ON1.0—80EP A|=%& 7}7} 0, 15, 30, 60
[e)
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SUMMARY

Mycelial growth of Agaricus blazei, Ganoderma lucidum, Pleurotus ostreatus on
PDA medium containing green tea extract and onion extract was active. Mycelial
growth of Agaricus blazei in submerged liquid culture containing green tea powder and
onion powder was most active. Thus Agaricus blazei was selected for the following
experiment.

All of the submerged liquid culture media are based on the basal medium developed
by HK Biotech. Carbon source (0.3%) and nitrogen source (0.3%) in addition to basal
medium were tested for the mycelial growth enhancement and B—glucan production.
However, additional carbon and nitrogen source are not effective for the growth of
mycelia and production of B—glucan. Therefore, green tea powder and onion powder
were used for following experiment. Green tea powder (0.5%) and onion powder (1.0%)
were selected for the following experiment considering the factors of B—glucan
production and mycelial growth.

Optimum temperature for the production of B—glucan in the liquid culture of
elenmyer flask was 25 and 30C. Contamination of bacteria is less at 25C, thus 25C
was selected for the culture. Culturing periods of longer than 7days results enlargement
of mycelial volume , and ageing of mycelia.

Dry weight of mycelia and B—glucan were high in the culture medium with green
tea powder (0.5%) and onion powder (1.0%). The best airation condition for mycelial
growth was 1v/v/m. Culturing period for the large size culture was in the best of
3days.

Catechin—B—glucan and quercetin—[—glucan were produced from mycelial culture in
the medium containing green tea powder and onion powder. Catechin—B—glucan and
quercetin—B—glucan were produced from the reaction of catechin and quercetin with
B—glucan by enzyme from mushroom mycelial culture. Commercial product was
developed from green tea treated with mushroom mycelial culture.

Two peaks (UV absorbance 280nm) were obtained from GT0.5—80EP by DEAE



cellulose coloumn chromatography. Two spot at Rf 0.08 and 0.18 on TLC were colored
by DAP and UV. They are suspected as glycone of catechin——glucan. Glycone of
catechin—B—glucan were re—separated by HPLC. Four peaks (UV absorbance 280nm)
were obtained from ON1.0—80EP by DEAE cellulose coloumn chromatography. Four spot
at Rf 0.07 and 0.12 on TLC were colored by DAP and UV. They are suspected as
glycone of catechin—B—glucan. Glycone of catechin—B—glucan were re—separated by
HPLC. Typical IR spectrum GT0.5—80EP and ON1.0—80EP are shown absorption band at
616.96~540.33 cm ', This absorption band are not shown from the sample of green tea
extract and onion powder extract. Maximum UV absorbance were shown at 279nm and
350nm from GT—80EP, and 279nm and 557nm from ON-—80EP. Sugar composition of
GTO0.5—80EP analyzed by GC—MS were Glucose and xylose, and of ON—80EP were
Glucose and mannose.

POV of linoleic acid were lowered by treatment of GT—80EP and ON-80EP
indicating that they exhibit antioxidant activity. Dose responses on the lowering effect
of POV were shown by both samples. Free radical scavenging activity (FRSA, 34.2%)
was shown by GT0.5—80EP. FRSA of ethyl acetate fraction from GT—80EP were 78.5%,
that was similar with BHT activity (79.9%). Dose response was shown for FRSA. Free
radical scavenging activity (FRSA, 21.3%) was shown by ON1.0—80EP. FRSA of ethyl
acetate fraction from GT—80EP were 60.2%, that was lower than BHT activity (79.9%).
Dose response was shown for FRSA. Inhibitory effect (53.7%) of GTC0.1—80EP on MA
production was similar to BHT (57.8%). Inhibitory effect (70.2%) of ethyl acetate
fraction from GTCO0.1—80EP was higher than that of BHT. Inhibitory effect (30.4%) of
ethyl acetate fraction from ON1.0—80EP was lower than that of BHT. Removal activity
of Superoxide (02 ) of GT0.5—80EP was 66%, that is higher than control.

EDso of GT0.5—80EP and ON1.0—80EP against S—180cell were 2.9 and 3.9 pg/ml,
respectively. Cytotoxicity of these two samples were higher than that of AG—80EP (5.5
wg/ml), GTE (8.1 pug/ml), ONE (11.0 pg/ml). Dose response was shown on cytotoxicity of
these samples. Life span of mouse were extended by treatment of GT0.5—80EP and
ON1.0—80EP as 32,4 (127% extension), 30.6 (120% extension). Extension of life span
showed for dose response with 131, 136, 142% compared with control. 10~20% of mice



were recovered from cancer. Extension of life span showed for dose response with 123,
128, 136% compared with control. 10% of mice were recovered from cancer. Inhibition
(34.4%) of NO production in ROS 17/2.8 cell induced by Cytokine was high in the
treatment of GTC0.1—80EP. iNOS expression (27.3%) was low by treatment of
GTCO0.1—-80EP. Growth of T and B cell of mice were enhanced by treatment of
GTO0.5—80EP and ON1.0—80EP. Contents of Serum Cs in the mice increased by
treatment of GTO0.5—80EP. The production of IL—1 and IFN—v were increased by
treatment of GT0.5—80EP. Green tea fermented with mushroom mycelia was developed.
The high quality product was produced from low grade green tea. Drink was
developed from submerged mycelial cultured with onion powder. The flavour of onion
was improved by culturing mushroom mycelia.

Product developed with GT0.5 and ON1.0 were the best for the sensory quality. Free
sugar from GTO0.5 and ON1.0 were sucrose, glucose, and fructose. Oxalic acid and
succic acid from mushroom mycelia cultured in basal medium, malic acid and malonic
acid from GTO0.5, oxalic acid and succinic acid from ON1.0, L—alanineand,
L—phenylalanine from GTO0.5, and L—serine from ON1.0 were quantitated.

No toxicity were observed in GT0.25—80EP, GT0.5—80EP, ON0.5—80EP, ON1.0—80EP

from the results of acute and subacute test.
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B7h A, ATA (BFIFHAG D wd e A%H T Yk o7 weol
o) AR FY, P, FobsEel, P Fol FEH Ik

Y. 71€ FAAFS EAH 2 dA
1) £A4



2) A3
WA AR ] Al S A &

FAAR( B3 S2) ALE H4Y 5 A Aok

3. HAFAAE o8& 7HEAER 71 e 4 FY MNEdR
7t AR FAA E01 88 AF
HESE, 2NH Ews T2 VlsAdAFeR AT B-Glucans
FRATOoRS = AN At v FE azkel Aol sdE e,
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o7t FAMAFALA O] ARG ES LEFHT T, FAAZAC YERLE
pZs a

TEE A= BEES o] oHEAR e v, e vk AlE

3) M- (MUSH-Go)
SR AT A 2 B sFdasRE JIEE AlsE
4) otol gl (IWIN)
FEAHAFAA &} o} 7t FAMAFAIAE TS ek v Aol A oAl ket
U 2stet Al 99538 ddRzA2 it
5) &7 9-9-t] (GLUBON POWDER)
op7be] F A A ARA oF AW A FALAE FulA ol AA GO 2 A Gluvone
(Genestein—3—D—glucan)S AAAIZ] A|Fo]H, o] genestein® B—D—glucan
W FAZH 71E9 aglycone T glucanol] H&l 7|50l 38t FHEFo
Al &= =g o] glo]l Aol ZliE = AEY. A g FEE&oER ARE
6) SFE 5%
7F) o1& (Caco—2 cell), HY (A549 cell) 59 YAHE LS JA S
APEAI7| = a0 E Belom, S—-180% 22 F o H49t AxddE sdgh

B T
) v gebleks gel Ragel g, Wl we) 43 3 AT
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ARA o ApEANTE 718 2AEA BA, AGFAE
FANEGORE AEE & YRS B, YR, VT EHEAFY
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HM3E ALty Ue ¥ 2o
A 14 A5 Wy

L Bilas: A
2t} FF9] phytochemical bioconcersion®ll 33 HAFF A

7 1A BANA e WRFF A
1) MAZFY W%
AxE (DPEFF 90%1) DFFERES 10% (W)

7}& PDA BHXMWJ WA g 248 B dAES ARSI . GHKHEO] 2 gl o]
== S

HF0 700 HAAT T oAHAHES AAX Ade (Table 1) HAATE 532 2 &3
A5FEEo] I-frE PDAMIA LA (8 mn i.d)S HESFe] 7] (25T, 149)lA
MFSEA ALY A% JEE 2Abslnh
Table 1. Used mushroom strains
Abbriviation Korean Name Scientific Name

AB Al Al Agaricus blazei

PO e sA Pleurotus ostreatus

GL FAHA Ganoderma lucidum

LE TaHA Lentinus edodes

PJ FE53x Paecilomyces japonicus

PL A Al Phellinus linteus

GF Sl A Grifola frondosa

SECE R EERERESSE
1) AANAY 2

R EE 0.1%, T 1.2%, MgS0.7H:0 0.0375%, KHPO, 0.0375%7}F
A7E QA A S HK7] A e 8 shgich,



2) BATAA A A e F
HKZ]1# 1A 300 ml& 500 ml &3] AtzhEeb=aol Hrhstar ashd+t (121°7C,
30%)8 b, Ao F83] 43 F PDAHANA AL MAFT (1/4 petri
dish/Aflask)E A S 5 mmo|dt2 2HA] e} - F3}al shaking incubator (120 rpm,
25C) oA wjeFatdtt (Figure 1).

Figure 1. Submerged culture of mushrooms.

2. WA FAA M FE WA 2 AL

7}. Phytochemical bioconversion®] 33k 7]& AAu]=] (Know—How)
FERESE 0.1%, 3MF 1.2%, MgS04+7H0 0.0375%, KH.PO, 0.0375%7}
A7tE AA A S HK7]| o <2} H s}

. Phytochemical bioconcesion®] AEd &4 A4S 2 A)7]7] 3
712uA o 2712 A2 AR
1) €29 0.3% H7hles
HK7]H v =] o] 2 Add o F glucose, fructose, xylose, rhamnose, riboseZS
247y 0.3% F7¥sto]l AAuiAE At HK712uiAl o 24zbe] gha9l 0.3%7F &3¢
NAIA S Hat (121C, 208) 8 b AFHATAA] HAMSF TS 5% AT U
7

shaking incubator (25C, 120rpm, 7<) W 3}ic}.



2) A 0.3% H7Hles
HK7]Eufx] o] A dHd S = proline, hydroxyproline, serine, threonine,
cysteine, phenylalanine, leucine, glycines 7]¥-vjX]oll Z}2} 0.3% 3 7}8Fo] A A A&
ZASA T HK71 2 Aol Zhzbe] A9l 0.3%7F £3e AAAE dat (1217TC, 208) 8
o AEHATANA] AAE G TS 5% HE S th shaking incubator (25C, 120rpm,
74) wigFstAT

3) #2k 0.1, 0.5, 1.0% (w/v) F7uljok
HK7] 28 = el A @A dARA] AA i SFFdS 5% HAFS 5 Aol (shaking
incubator, 25C, 120rpm, 3¥)sl] A AL A7 v} x2S 72H2F 0.1, 0.5, 1.0%
(w/v) F7}sle] Zuj (shaking incubator, 25C, 120rpm, 44 )3} ).

4) %3t 0.1, 0.5, 1.0% (w/v) A7}
HK7] 28 = el A @A dARA] AA i SFFdS 5% HFS 5 Aol (shaking
incubator, 25C, 120rpm, 39)ato] wAMA AEA 7 v Fapadg e 242t 0.1, 0.5, 1.0%
(w/v) F7Fste] 3-8l%F (shaking incubator, 25C, 120rpm, 4¥)3}At}.

5) FAA N W FEAR 24
) B A
_‘EL/\]_;—(,HQ TH]T‘:‘ HHOJ:O] %]_JEJ_% ‘?—qiﬂﬂ/\]—iﬂi ?J’SLE] (10’000 rpm, 10
min, 4C)3fe] A S5,

) B—glucan HF=A
HA oF 2 g& AL Ho} AzZelAHe FHelal & 100mlg 78T

o] 719 a—amylase (Sigma, Co. Ltd.) ¢F 780 unit= FH3}e] €2 0.1IN NaOH=Z pH 6.9=%
3 2 20Co A 2A17FE¢E 2ESte] F 48] A F Tl ool A protease (Sigma, Co. Ltd.)
©F 110 units ¥ 0.1N NaOH=Z pH 7.5% 3 & 37CoA 2A7H 59 AEEe §AE3
A Z T}, 0101/\1 Amyloglucodisase (Fluka Co. Ltd.) ¢F 1,494 unit= ¥ 0.1N HCI=Z pH
4.8% g F 60ColA 2475t 1gste] gafa] Az

FaBe B 95% ol¥S 400mS 7}ake] 4ColA 1243 &9k AHA7



<, AAEE(10,000rpm, 104, 4C)ate] A S Ad=S FHskaL, thA 80% &2 500ml=
AAEo| 7150] 4TCoA] 1A7F FoF 23 A AL FEdhchS, 9452 (10,000rpm, 105,
4C) s+t
AR E HAEd &8 7Fe 1002 BHAGS A4 5=
8|4 ste] Al gdor Atestit). 253 S Phenol—H,S04 ol 9] &t
T FS SATE ot AMA A Fate] FEFE SAsH T
B—glucan ¥ (mg/g) AE X 1.000(A) X —L_(B) x sAus x 102 1
= 1,000 180 W
=AEX§ﬁﬂﬂ¢xo9x%V
e 25 EH AAE glucose
184 0.1mlE 100m = 34k
A
s\ M u gk

A A 2=

— AE (glucose, ¢g/0.1ml)
S A E

(B): rgs mgo 2 Sk

A1

- IOOO(A)
89
shel 20CeI M =g akelrt

B 1000
— Al 0 AT
162 -
130 B—glucan 5%k
- W A5 (g)
t}) Brix 74
Brix meter (ATAGO, Japan) 0] &3
2}) Viscosity =4
Visco meter (Viscobasic+L, Barcelona, Spain)ZS ©|-£3}o] 20ColA
ek
3. Wj¥=zA g
7t v Rz 9 75
AEHdFE= A7) 179 Ao A oel AR e] AS3 phytochemical
bioconcesion®] £-o]dt AHEMAFALAE AE3te] nj o] o] &3} t}
A 22 7] 2. W e] Aafe mhet AR 9] ASo] §o]skal B—glucan



d7F Azbol Hdk wjx) HK7] 2 A& ©]8-38l

Aol golste] o
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Y. HF v]FE2A 79 [seedi Y 2 23]

) mjg=

ek ko] seed MISF W FARA Q] A2 o] A|Fe] AFEE FFE u)kato]
o)3ke] HKZ] =] (300ml)o] o]u] wjcko] etawd A& WA FALA] wWlFE 5% (oF 15ml)<
A7¥ske] 10, 20, 25, 30, 37C= XA ¥ shaking incubatorel A v (120rpm, 7 )3}
B—glucan? 3oz FALA Q] ASAHEE 32159 o),

Aok A E AR T AR ATARAIE 25TCollA
A

[e] =
59 T MiFR F, 4T 1002 25 AT S, 443 Auld A71aL 4T}
10CoA W2 wjget &3 vl 25Tl 3U3E AlS v gskadeh. g A €] B—glucan]
FFom W2 A EAA Y] ASAHEE sl

2) W71
471 41, 7Dl BE FA 2As0A EAAS 7

7
A AE (wet weight) 2AFSe] BAAS B AEE s

o dFe gl HAe wMExd 713
1) wjA =g g
7h) HAkeh Fubd ot AT AR HF LS 918 seed Wl
7)1 3. b e Well A ko] wieFskltt. HK7EwiAl S E (300 ml,
121°C, 308 oh5, A-2ollA F3] 23 5 PDAwfA| oA A%gk MAFF (1/4 petri
dish/Aflask) S A& 5 molst= ZHA 22} HF35kaL v (shaking incubator, 120 rpm,
25C, 79) skt

R



W) w2k sAAzE H7F AAuA e wf
HK7|Eujx]o] F712 w25 dAazs 22 0.125, 0.25, 0.5% (w/v)S 7H2}
F7t2 #H7rste] 5L &9 J-fermenterol WX & 3.4L #H7bsba Wt (1217,
20%)5 . AHE wiR|o] A7) 7P’ W oz mjokE AFWA FAFE 29 (600ml)
HAEsto] wlY (J-fermenter, 1 v/v/m, 25C, 3¥)3l] HAA] ASHEE EASIA T}

o) 43 sAdxE H7F AA A o wjF
HK7]| & Aol 712 dapsa0zE &2 0.25, 0.5, 1.0% (w/v)s 27
F7VE AUVete] 5L 839 J—fermentero] ¥iX|E 3.4L #H7psla " (121°7T,
2030)8tleh. Har g wiAel] 7] 7h)7e] W o m ke AFHWA wFAAE 29 (600ml)
HEFslo] v (J—fermenter, 1 v/v/m, 25C, 3Y)3}le] w#ALA|] AEAEE 23T}

2) F7EHEF

A71 “1)7e] W FdstA dAMAE HES o S71%ES 0.1, 0.5, 1.0
v/v/mzE gt 48] vk (J—fermenter, 25C, 3¥9)38le] H#AIA o] AEAHLE
AT gl ol A = YT ue dARA Y] S ohE dEs vE
o)

AA

A71 D)o Wi st dAMAE HES o g EE 20, 25, 30CE
gl ste] 43t Wl (J—fermenter, 1 v/v/m, 3¥)3te] HAMA S ASFHEE AT

) )

Aot viF (J—fermenter, 1 v/v/m, 25C)3te] #AAS] ASHEE

47 1o s $AEA FANE HEG e WIS 3, 4, 5YR



4. 2} Fo] HAFAIA L Eu)dd 248 A28t B—glucand} phytochemical
vl 32 B A

7t MEARE A3 AEFAL
1) A7hEsl whgell o gk mig Al gl
0 ml AZtEetsTol war AH WA FARA
Al gk vlg (1:2, 1:3, 1:4, 1:5, 1:10, 1:20) &
SAA WAFAAZE E0lshE @A o

aa)
N
)
e
u
ajo
1
(@2
s
2 o
X
w
>
r:i M
[-'O

A45% (100C, 60—r)‘j‘°ﬂ Selol BAAE ArbEeel A5 5
28 22EL ool VBN 2 ¥ RIS AU

SR TS H7EEE AR M S-S hexane (1:3, v/v)E FE3to] o33 thg,
of Mol chloroform= (1:3, v/v) H|&E H7Ie o2, F&/w2sta, £ 4350
ethylacetat2 (1:3, v/v)o H| &= H7}8lo] ThA] ethylacetate®S 28 st1 Y& oo
butanol (1:3, v/v)¢ H]& = A3} butanol =& Fd 5t} (Figure 2

SRS AL FARA Wl UYE S hexane (1:3, v/v)E FE3e] o 3t t}L
of 4ol chloroform< (1:3, v/v) HI&=E H7Fg th&, F&/E2 0 E2d &5l
ethylacetatS (1:3, v/v)¢] H|E&E #H7}8lo] t}A] ethylacetate=S Hg]dtal F& o o
butanol (1:3, v/v)e] ¥]&=Z %3} butanol 5 wa3th.



Concentration sample (100 ml)

Extd. With hexane

(3 times ,1L)
r r 1
Hexane fraction Aqueous fraction

Extd. With chloroform
(3 times , 1L}

|

Aqueous fraction Choroform fraction
O ——
Extd. With ethylacetate
(3 times,1L)
! :
.
Ethylacetate fraction Aqueous fraction

Extd. With butanol

| (3times,1L)
r 1

Aqueous fraction Butanel fraction
—

y

l Extd. With methanol

(3 times , 1 L)
Methanol fraction Aqueous fraction

Figure 2. A flow diagram for the fractionation of freeze—dried materials from green tea

0.5% (w/v) and onion 1.0% (w/v) add the submerged liquid culture of Agaricus blazei

il

A BB



3) DEAE column chromatography

DEAE cellulose column (2.2x110 cm)©] 5 mM sodium phosphate buffer (pH
7R FX A3 FYe buffer® columns AlF (300 ml)3FSATh. HK 7wl <] of
AR 0.5% (w/v)& H7Feto] viFet MATAA WlSFFEE9] 80% otk HAd= 2
ml (0.424g/ml)ZE loading 3 & 5 mM sodium phosphate buffer (pH 7.7)& mobile
phase® 3}o] fraction collector (Pharmacia Biotech RediFrac)& ©]-&3}e] 10 ml A
collectiond} it g8 HEEELE UV spectrum (Backman p—680 spectrophotometer) <
o] &3fto] 280 muol A FFS gt

HKZ|Zuj 2] el it 1.0% (w/v)<S H7rste] v kgt HA T AL
wjokFEEE0] 80% e IAE 2 ml (0.423g/ml)E loadingd ¥ 5 mM sodium
phosphate buffer (pH 7.7)& mobile phase® 3}y fraction collectorE ©]-&3te] 10 ml A

collectiond}gith, &9 EHEEL 280 mm UV spectruml. & el T,

4) TLCellA 9] <l
DEAE column chromatography®l] <3l H B85S t}A] TLC (Silica 60
F—254 plate, 5 X 10 cm)& AF&3lo] 235ttt ¥+5 2 2% DP7 (Maltoheptaose), DP5
(Maltopentaose), DP3 (Maltotriose), 2ol %E2] 79 cateching S UdE2] 79
querceting A& AAME A2 =3} 0.25, 0.5% wWF=3 F3} 0.5, 1.0%
wj =l Atk A7) &l 2= Butanol:Ethanol: H,0% 5:3:3 (v/v/v)& #7|&w=

A&t A Al ekS DAP (Diphenylamine Aniline Phosphoric acid)Z AF&38F3 T

5) HPLC 4]
w3 g G Ee H7He WA WFE WAEAA Wi SOEPPE
Al& % HPLC [Dionex PDA—100 UV detector, P—680 pump, ASI—100 fraction collector,
TSK—GEL column (4.6 X250 mm, TOSOH), Flow rate; 1 ml/min), Moblie phase; deionized
water, Oven temp 25C]& o] &3te] &A31%ltt. UVE F¥%=+ 257, 260, 280 nne
394S Aoy a4agAd BEd 280 molM e FFWEE 2SI



6) Aglycon % B—glucan® =% 39l
7 IR

pellete KBrE%3 130Co|A 24217 7k A3 & g A Ao Eboll A WA
KBr 200 mgS 700 kg/cne] F=lstoll A A g Alx 30 mg/ml == SAH A&
100 pl& KBr cello] "HolEd the dxste] A5t

98] KBr& thx1= 3ste] FT—IR spectrum (BRUKER IFS 48)< =43&}9ith. KBr
77

1) UV scan
S5xF 9 Gkt Es Frbste] wiFEE WA ALA
catechin® ¥ 322 quercetin®] MAFAMA 7} E4]3h= @40l 98 B—glucan® 2%
FJolx| & golslr] 98t catechin®} quercetin® Eo]3F UV/Vis & pattern®} B nls}o]
gtol3}d ). UV spectrum (Backman C—680 spectrophotometer)ol A &37k (200~600)<

scandtd] o]E9] HUlFYE= T4 patternS vl SA SIS

H) GC—-MS/MS
Pazurs2] WHel wet #2ld g 73 54 acetylshd @&
GC—MSE A}&3to] #+x5 g<2138taL, periodate oxidationy™HS o] &8t AAFZE
93] 3L, acetolysis®H S o] 8319 1—6 glycosidic linkage®t 1—2, 1—3 linkageZE
TE3HIL, methanolysisE o]-&3te] thFAE FREAORE EAA SHITS TEA

2o @ g, AT BAL Bd 22 B4
5. 71542}

7t Fikste HF
1) Peroxide value (POV) 74
) 22 Linoleic acid (LA, 275 umol)e} LA + 375 nmol BHT, LA + 375
nmol a—Tocopherol, LA + 375 nmol ascorbic acidE& AF&3t3L A&+ LA + 20, 50, 100
pg/ml 52p 9 oFuhtd - it AFH W AIFARA] 80EPPE ARSIt o] tixat

AlZo] 10 ml 9 0.2M sodium phosphate buffer (pH 8.0), 4.5 ml2] DDW, 10.5 ml 9]



HPLCE® ethanol &3%-& 9o =] shaking incubator (200 rmp, 40C)olA 16¥ =<t
HES- Al Z T}, Linoleic acid oxidation (peroxide value): ferrous ammonium sulfate ¢t
ammonium thiocyanateS A7}3le] 480 nmolA SFFHE=ZE =Hs% . 552 2 benzoyl

peroxideE A}-&3F3t}.

2) Free radical scavenging activity (DPPH)
1,1-Diphenyl—2—picrylhydrazyl (DPPH) A]2FS MeOHel 0.15 mM &%
TEo] 96 well—plateo] 200 nl ¢ A& 100 £g/50 nl MeOH =2 H7}8ta 2204

3) Malaldehyde (MA) 34

MA YS9l 4 9ml (2% sodium dodecyl sulfate + 1uM ferrous chloride +
0.5mM hydrogen peroxide)¥} A& (52} 0.25%, 0.5%, %3} 0.5%,1.0%) 0.1ml& *]2]}¢]
25uM Linoleic acid 0.1ml, 0.5ml, 1ml H7}8}e] 55CoA 1L HH-SS A|A AAZ S
ST AA 7 45 E A RS screw—capped test tubeol 1% phosphoric acid (3 ml) ¢}t
0.6% thiobarbituric acid (TBA) &< (1ml)<S H7}8laL vortex® 10%7F 23] dE A7 &
boiling water batholl A 45%7F WA TS Aoz YA F ol YZHA]7] & Butanol
(4 mD< #7bsto] 1023 7&—8}741 5] AAlEE (2,000 rpm, 3%) & .
Butanolg< 3|4 ¥ 535nmollA FHEE sto] FFEFAOEZNEH MA #H&
=43 A}. TF3AL 1,1,3,3,—tetra—methoxypropane {malonaldehyde bis
[dimethylacetal]l, MA}E 2, 4, 6, 8, 10 nmol == ZA|35}o] screw—capped test tube®l
Foto] AR T 20w Fdste] xFEFAHOE G Atskdt

iy
o

||\
ol

rO{

4) Superoxide (0z”) assay: NBT reduction
NG 24’\]7J 2]l RAW 264.7 cell (murine macro phage cell line)2]

Azl S AA 3 T PBSE AT 3 100 pg/ml PMAS X33 600 ug/ml NBT
Hro Al S 50 pl 7‘@7}—5—,}04 A ZF vl kAl 7] B AFZ=ol S A AE AL methanol® 23] A& &
140 ul DMSO® AAS gaste] 540 molA FFEE ZAH 0779 YA RE

iz gt = L‘rE}LH&’iE}.



. AEsEAg 2 YA (S—180 celld] digt 54 4¥)
HAFAA] F+5E 10 mg/ml DDWE ZA|3+ A|RE thA] DMEM WA 2 t}A]
108 314 3}e] control* 2]+ DDW (100 ul) + DMEM (900 ul), Al&4 8+ A& 3|4
(100 ul) + DMEM (900 nl) %7} = A FA43st9 ) vlg] slgks $—180 cellS 1.5%10°
cell/mle] A 8Aske] 3 ml 32 g thg (5x10" cell/nl DMEMO.2 3]4]), Ae] €
well plateZ 5% CO incubator (37C)olA 48A|7F F<F vjslaL L}A] tryphane blue®
cell& P M3}le] haemacytometor® A EFZE FZASIY EDsy 462 -3 Ul

t}. Mouse®] 3 FLA
Female ICR mouse (6~7F%)E caged 10u}E]® €t} (o]uf, caged

QA EAZ 24 Aoz d=n), &5 £57 2A4EE A &1 S48
AHrE A HER ste] 1Y ¢ ARSIt ICR &2 mouse Aol A At vl ke

§—180 cell (1x107 cell/ml PBS)S 7 moused] 0.1 ml® E7}o| FALSe] H=ebs

SuakEl i), B4k 3 odwltl AR 0.2 mlS moused AT FAYTE S—180 AE
5 Fo & 3¢ HAS 2 mouse?d FAIS AR AHAFES FASH 429 FoF AETSH

mouse?] 9 AEAFE 7|53} T]

Z. FAHAA
1) =ohAlE wj %
ZolAM 32l ROS 17/2.8 (Rat osteosarcoma 17/2.8) cell lineS DMEM/F12
iAol 10% FBS, 1% penicillin—streptomycing A 7}ste] 37C, 5% CO. incubator]
Z70) A 10 cm Petri dishel]l w93} o).
AEE wlF §F A= A w25 &7] fl8ke] 96 well= Al vl 5 Z42+¢]
samples @3 3 MTT (3—[4,5—Dimethylthylthiazol—2—yl]— 2,5—diphenyl—tetrazolium

bromide) 100 pg/100 pl2 g 4A)17F & 570 mollA SF=E =AH AT}

2) NO B4 A<
7F) ROS 17/2.8 cell®] NO A4 NO oA &%}
271 “1)79] 10 cm disholl vj2¥F3t A|EXE PBSE 13] washing 3+ & 24 well
platecl] 2 x 10° 7i/ml 53}tk 24A7+8 wjatal 10% FBS, 1%



penicillin—streptomycine] #7} ¥ ME2L WX 2 wAsA}. TNF—q, [L-18, LPSE
g sle] mjFstETh. 48A1%F vk & v A9} Griess Reagent (1% sulfanilamide in 5%
phosphate : 0.1% naphthylethylenediamine dihydrochloride in water = 1:1, v/v)&

=33t 540 meA FFEE ST EFFAAE sodium nitriteE AHE-3FSIT

3) iINOS 28 HAF

A7) “1)7e] W o2 wjekst A XE PBSE 13] washing 3+ & 3 x 10°79]
AEE 10 em dishell B8t 244130 v gatal A= WA= wA|ste] 37°C, 5% CO»
incubatoroll Al 24A17F ¥iF3FA T 1% penicillin—streptomycin® 10% FBS7F 71 =
MZL WA 2 WA & AlgE A, 1A|7F & cytokine mixtureQ! LPS 1 pg/ml,
TNF—a 25 ng/ml, IL—1B 12.5 pg/mlE = g]slo] 48A|7F viekatgdct, vk & A=
PBSE Al#& 3 § XolA 50 mM Tris buffer (pH 7.4) & protease inhibitor [1.0
mM EDTA, 0.1 uM (2.0 pg/ml) aprotini, 1uM (0.5 wg/ml) leupetin, 1 uM (0.7 ug/ml)
pepstatin A, 1.0 mM (174 pg/ml) phenylmethylsulfonyl fluoride (PMSF)]E 200 ul<

Agete] AxEE A F T o] AS 13,000 rpmol Al 3023 LA Bt AT HS
o] Bradford¥ & proteins ?ﬁ E}MF’_, 7.5% SDS—PAGEE o] &3&}o] &3t}
HA719 %0 BYd 5 gel2HE WAL PYVDF membrane® transferd 3, TTBSE

1057t 33] washing?dt & 5% non—fat skim milkol] A2oA 2417k &<t blockingd} i t.

Blocking % PVDF membrane< washingd}il primary antibodyS *]2]3}o] 4Coll A

overnightd} 3l secondary antibody (HRP—conjugated) S AF2-o A 1A]7F Z<F w2 A 71 &
]

ECL detection reagents (Amersham, Berkshire, UK) & 7+33}of w3 13} T}

=

mlo
_1 {

ot WA

1) Tumor necrosis factore] 97} 54
ZobAM|Eo cytokined} LPSE &33F cytokine &g o ZHE NO2| AA
13kl Tumor necrosis factorg SA3SIATE 10% FBS¢ 1% FAAE E3et+
DMEM/F12 wjx|& 23+ & Cytokine & (TNF—a; 25 ng/ml, IL—18; 12.5 ng/ml,
LPS; 1 ug/m)& Aelstar o] A& 48A17hs<t v gstqltt. Cytokine Ag] 48A1%F 5, 7}
wellZF-E v sk vl#] 100 ulA S #H 3ol 96well plated] %713 22 <2 Griess
Reagent (Mixture of 1 part of 1% sulfanilamide in 5% phsphoric acid and 1 part of



0.1% naphthylethylenediamine dihydrochloride in water)S A7}le] 540 nmolA SF ==
ZA3FA T o] w FHZkel 3 FF 4L NaNO: (Sodium nitrite) S ©o]-&3}o] 7S
e LT}

2) 93] Cs, IL-2 X IL-6 &5 F

AFHARATAA FE5 80% es A= (AP) SAEES H7bslo] v ke
A A GAA] W FEL] 80% TS dE (GT0.25, GT0.5 80EP)SH Fateds
A7rse] vkt ABW A wldEo] 80% ol eh&F A E (ON0.5, ON1.0 80EP)9
7SR AgE Sxlol MAE FEgS AR e EF9nterlukin—2 (IL-2),
Interlukin—6 (IL=6), C3¢] #H]ZE Hlul ARSI

ICR mouse®] AP % GT0.25, GT0.5 80EP, ON0.5, ON1.0 80EP< 100 mg/ml S
547 AAAZF 257F WX thg ON1.0 80EPS 100 mg/mle] A3H A
HAGFo 2 FG9 Cy, [IL-2 X IL-6 55 A g2 £ 49 phosphate
buffer (pH 7.3)& AR&8Ith % Coi= W &4I9ES ©] 83 radial immunodiffusion
plate (Nor—partigen, Behring Co., Germany)ZE AF&3}o], IL-2,9} IL-6% enzyme
immunoassay kit (Immunotech, A Beckman Coulter Co., France)Z A}g&3}o] ELISA
reader® A3} T}

3) MarcrophageZ%-¥ cytokines® FE&H] FAL

Balb/c wh9-220]l 1% thioglycollateE 1 ml HZFAF3IAL 4Y Fof AFgIyoz
b5 S PAIZ §, H7bol RPMI 1640 wi#] 10 ml& FYstal HHE 7PEA F=d
B4 AE2E & Aol 3 F B AE (peritoneal exudative cells; PEC)&
A&ttt =838 PECE 24 well cuture plateo] 1.5 X 10° cell/well®] FE=2 Z4 &}
platin 3} th. 2A17F Z<F vi%sle] macrophageS plate F2 3wkl o7 A3}
FA5A] e AEXE AASNL 2 & AHsEZE 2HH A5 H7Iste] 2447 59t
macrophageS A=3}t}. Macrophage ¥l Ao F=% [L-1 % [FN—v59Y 4L
Z} cytokineol|l ™3k ELISA kit (Endogen)S TFQ3te] ZAFSHA Y.

g

}

i

—



6. AE3 71

7t IREAA] FEE Ax
w2k 2 FubH bR H7F WA ARA S el (5 kI B gR)S 87 flske
MA A ol H2F 0.5% (w/v)eh Fdt 1.0% (w/v)S H7HeE vlx 3.5k1S 5.0kl

HK7]
2ke] diekul kel H7bslal wgE (121°C, 608)3 thS, WS o] &3lo] FH3|
A% 50 L owjFzol A widsl FAMA AAMGFES HFS F 5 kI YR (120 rpm,
25C, 3¢, 0.2v/v/m) wi%Fate] 3.5 k1o mjd=S AU

5 kl€ 0.22m microfilter 7} 5073

[e=]
; ato] WA TAL o targE (100 L)t

=5 of &dte] Fagdd=AS
isoflavone—B—glucan®] wA}FA| <] o3 o] AL AA S 95+

ZAA HA7 G FAA FEN7

I
i
Mr o J
Ac)
Qﬂ
38
v

7 5 8hako] 3} 4% A =
g AFEFH7]2 AFE 120 LA iéowu} Ezalo 5o By AEFPow
27y B2l A YA EZ ALY

o] &% £ AF At

N
1) Freeze dryE o]&3F 23 #|3%2 A4k
271 71 Mo R Axd HAFARA M SR 10% (w/v)e] ATt
A7 st AR E RS (60T, 2417, 150 rpm) A TS T AAZT|E o] &35t
SAAZ (80T, 3¢z, 5 mTorr)sle] 42 A %34t}

8 freeze dryere] GT 0.125, 0.25, 0.5%, ON 0.25, 0.5, 1.08]& 400 Lo
52 40 ke (10%, w/v)S T3t & sholth FAARS Fof 35 BT

H-ito] 34 E AT

=
Hkgow @AAE] nHET R nHE g

tt
N

AAZx

s



2) MAFAA A7Es RS ol &F Ve ol Askd A Alx
AW A AR A Fen 30L& =2k B Fvkt T 30kgol] Eate] 55Tl A
q

[e]
3AZHESE EAME AT The T EAAZE] F5A 0] SrhE MAEA A}

7. AFe 487}
7t @A
HK7] 2o A 52k 3 ot s A7keto] wifs ARmAdAbA] wf g

A g e AsdAE dAsaln A B s B Anderson
o el wel (F)HKvFol o8 Aot Aot s A8 Eetat s dide
9o R es ettt A S-S &), Tv), 2HA, Ak, went hvglen
THAQ 715 FE AT (Table 10). ZAPEH 2 o}FF52 94, 52 74,

. I 379 £4
1) 7|8 23
Simultancous distillation extractor (SDE)& A& o] &3lo] &gl sl
F718ES A SRV FHell T8 10g = A 100nlS ¥l E5 0
of etherol X == F7|4ES 3]st Ehtersol 2HH 7482
=

EFoz i AA% thg GC-MSE o] &35t #4359t

2) GC-MSEAM=A
Agilent 6890 Series GC system®] Agilent 5913 Network Mass Selective
Detctor7} 4% GC-MSE AF&319 ). 4 A2 Supelcowax—10 (60m><0.32mm)
Fom 2x= 50C (5min hold)olA 200C (10min hold)Y Tt €%+ 4C/minl 2

Z7MA AT}, Carrier gas £ 1.5ml/min °]At). #AEF7] 5= 250C AT}

o % e B4
1) Felg 24
AYMATAA WF D % D B Hohse] AL AW AFAA



wj okl 259 Sep pak C18% 14} o]F}ale] Aisl nREAEZAS A A7),
membrane filter (0.22 m)Z 2z} o #3lo] HPLCE £33t} [Shimadzu LC—10A HLPC
{Column; Supelcogel Ca (7.8 mm I.D X 300 mm), Column temp.; 80C, Mobile phase;
Deionized water, Detecter; RID—10A, Flow rate; 0.5 ml/min)}]. 552 (arabinose,

fructose, galactose, glucose, lactose, maltose, mannose, ribose, sucrose, xylose, fucose)2]

retention time¥} WA T EFEEHLS Z5F 1 mg/m =2 ZA 3T

2) Fed 4
WA AL v FN-E Sep pak Cis= 12} o] #sfo] Ao A&
A A A 712, membrane filter (0.22 mm)E 2%} o] ¥}&te] HPLCE EA 3G t). A
uBondapack (10 gm, 300 X 7.8 mm, Waters)o|t}. AHA2EE 25Co|8lt}, o]lEAt
phosphoric acid® pHE 2.8 ZA3F 0.02M KH.POsolA 2™ flow rate + 0.8
ml/min® A, A/ ZEFYFL 20 plo]¥lem, UV detectors AF&3te] 215 nmol A
AZz3sh9 )

()

KN
=

8%

2o
I

=
i)

rlo

3) obv] 1 AHEA]
wabsh P b AEARA kool frefofrhucal AL 7)ol

ZA138l= Biochrom 20 Plus Amino Acid AnalyzerZE o]83}o] $=83to] 213},

8. A ZA
7t @3 Fod 5443 (34)

20~25 go] ICRA gFAlAl vt RPAIRE TwotHA AFo] oF 30 go] 2
W7EA] AR S o AGAIZl F 3o o] A ALE-3olth.

A FEe thxa, AG-80EP, GT0.25—80EP, GT0.5—80EP, ON0.5—80EP,
ON1.0—80EP (n=10)°2& YAtk A& FE+E 500mg/kg mouse (= 15 mg/30 g)=
ZAete] HitE SHRTE AHESt] StockE WHEOlA 34l Eke] ARESEl o™ (autoclave)
ohF Z427F 109k 0.2ml (15 mg/30 g)& AT Folakdith 54 dursd 2

e}
AgsEe] B, AFSA, FHoE sty Hia 2 gl sty #48 Tk
Total proteine Alkaline 89 Zo|A wlZ 47]19] peptide 2] Cu”" 9} chelate
=
[e]

Agstel AMoz WAGE AN o §atel WY FFEE Z43H] proteind] FEE
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ON1.0—80EP (n=5)2. 2 YUF3t}. A8 5%+ 15, 30, 60 mg/30 g& ZAsFe] Wirs
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A 2d dT2ax

L wAgs g

2%

O=% % FA3EES A/HE TAWA (PDANA)ANA ok, 3,
“elH AR ZAA A& B 4.

O%at 2 FH52 8L A7HE AAMANA optelTz FAAY %ol 73
Feege. e, oblelnAMAE WAZAAY R FEAEBHAY
o g3t

7t 5XL4FFEE A7 PDA viA XY FAIBF XA}

5L FFEE (LPW 90%) 10% (w/v)E PDAMIA A ZAO H7tste] Ht
(121°C, 153)%F th petridish PDAMAE A 238kl Th. o] 7)ol (F)HKH}o] 2 8 o A]
H#Z0l wAHEF (Table 1)E A E0] ¢F 8 m 717} FA A2 v Ax3 Hx13
PDAB}A 8] F-&fell HFato] A2ug7olA vl (25T, 14)stHA AL A £
ST (Table 2). AR Aol 7Hg &gk A2 o7t 2284 (AB), FAHA
(GL), =gl A (PO)ollom uleF 14 o] ol petri dishE EF Yo A5G}
AL Aol 7hd = Al (PL) otk WAl (LE), sZFstz=HA (P)),
SAMA (GF)E PLET Aol F%ou} tia| 4o r 54 3FPDAM Aol A= A5 o]

gbebA] S

o
T
=
a=
A

. &3 PDA wiA A9 vAFF] A3 2 FAF XA

otJJro_g#%Zﬂ (ZFE 90%) 10% (w/v)E PDAB|A A=Al F7}ete] Het

(1217C, 15%)3F t}& petri dish PDAMIR S A Z3FA T} o 7)o (F)HKH}o] 2 Eloj| A
2l MA#S (Table 1)E A&°] o 8 m =7|7} A A& g ARd 523F
PDAHIW Tl ATt A2udrlol A wg (25C, 14)stAA FA] A H=
BAsSATh (Table 3). AR Algo] 7hg &gt 32 oprte] 2 Al (AB), GAHA

(GL), =8tgIHA (PO)ol e wiF 14 o] Hol petri dishE& EF 9o AA53H3T
AL Aol 7hd =L FFeMA (PHoldth Al (LE), 43 A (PL),

=
=



wAIHA (GF)= PIRG AFo] oy a4 oz ¢ugt PDAYAM = A5l

Table 2. Growth of mushroom mycelia (mm) on PDA with the 10% green tea extract

media"’

Mushroom Incubation (Day)

Strains®’ 3 7 10 14
AB 21.3+1.5% 40.0£1.5 73.242.3 89.0"
PO 19.0x2.1 39.0+2.1 68.0+3.4 89.0
GL 19.3£1.5 37.0+2.5 71.0£4.5 89.0
LE 19.3£1.5 30.8+2.9 50.2+3.3 62.2£3.1
PJ 14.3£2.5 35.5+2.0 60.7+3.1 72.1x2.2
PL 11.5+1.5 25.0x£2.1 40.3+4.3 52.414.2
GF 13.5+1.2 26.3x1.5 62.4%+3.4 68.3£3.4

Y PDA media with 10% (w/v) green tea extract. This media sterilized by autoclave at
121C for 15 min.

2 AB, Agaricus Blazei; PO, Pleurotus ostreatus; GL, Ganoderma lucidum, LE,
Lentinus edodes, PL, Phellinus linteus;, GF, Grifola frondosa; and PJ, Paecilomyces
japonicus.

3 AveragexS.D. of triplication.

Y The plate was fully covered by mycelia.



Table 3. Growth of mushroom mycelia (mm) on PDA with the 10% onion extract

media"’

Mushroom Incubation (Day)

Strains® 3 7 10 14
AB 23.3+1.5% 45.0+1.5 76.240.3 89.0"
PO 22.040.1 45.0%2.0 71.242.4 89.0
GL 21.3%1.0 42.0£2.0 74.243.3 89.0
LE 22.3%1.2 33.8%1.4 45.444.2 65.5%4.2
PJ 16.3+1.1 27.5%1.5 43.243.2 56.3+3.5
PL 13.5+0.8 18.5+0.2 43.1%3.5 62.4+4.4
GF 16.5%1.0 28.3%1.2 45.244.5 68.3+3.4

Y PDA media included 10% (w/v) onion extract. This media sterilized by autoclave at
121C for 15 min.

2 AB, Agaricus Blazei; PO, Pleurotus ostreatus, GL, Ganoderma Ilucidum, LE,
Lentinus edodes, PL, Phellinus linteus;, GF, Grifola frondosa; and PJ, Paecilomyces
japonicus.

3 AveragexS.D. of triplication.

Y The plate was fully covered by mycelia.

. AAefR| X BATFE] A3 2 FARH ZAL
HA A | A FALA] AB5o] FEg WATE Adelr] §lste] AEebAed A
1447 wiFslA A 3, 7, 10, 14gel ZH2F #AMA ol F S 100 miA AAF 3k Al
(10,000 rpm, 10 min, 4C)3te] #AMAE 373 s, FAI& 5748 (wet weight) 3t
MNAW A AMA o] AFHEE A2t (Table 4).
ARGl 7H gt AL oprbelF Ao Atk =Er WAl B FALA A S o]
A

sto AR, 2R, st A, AR, AL FAM o] AH o]

P



Table 4. Dry weight of mushroom mycelia (g/ 100 ml) in the submerged liquid culture

incubated at 25°C for various incubation time®’

Mushroom Incubation (Day)

Strains®’ 3 7 10 14
AB 3.140.4% 5.5x0.7 12.1+0.9 19.9+1.1
PO 3.1x£0.5 4.4x0.8 12.2+0.8 18.5+1.0
GL 3.1£0.5 4.0£0.5 9.2%+0.7 14.8+0.8
LE 2.3+0.3 3.3+0.3 7.3£0.5 13.9+0.9
PJ 1.9+0.5 3.2%0.6 8.4x0.9 12.9+0.8
PL 1.4+0.4 2.9+0.4 8.3x0.8 12.8+0.7
GF 1.8%£0.2 2.9%+0.7 9.4%0.8 12.8+0.9

b Liquid media included soybean powder 0.1%, brown sugar 1.2%, MgSO47H>0
0.0375%, KHsPO4 0.0375%. This media sterilized by autoclave at 121°C for 15 min.
Mushroom mycelia was separated by centrifuge (10,000 rpm, 10 min, 4°C).

2 AB, Agaricus Blazei; PO, Pleurotus ostreatus, GL, Ganoderma Ilucidum, LE,

Lentinus edodes, PL, Phellinus linteus;, GF, Grifola frondosa, and PJ, Paecilomyces
japonicus.

3 AveragexS.D. of triplication.

2. QA E wjA 2 AT

8.9

O71&HA ¢ AzE (F)HKHEIC| L8] 7|& know—howZM vl &7 FAF
(AFeHEE 0.1%, 39T 1.2%, MgS0+7H20 0.0375%, KHzPO4 0.0375% %
E3e AAHA)

O71E A ¢ g4 2 A29L 747 0.3%% £33 ¥ o FAA Y AFL
dF-F7sR o, FEAE (B—glucan)d] BL HZdAY 3]8 E9F.
wetA o)lF AP E 7| EuR ] SAEFFESEY YRITFFEES HAHS
WX & A&

OFAIAZFH B—glucan B FOE E o] Z3ET (0.5%), ¥HEL (1.0%)ES
718w Ao Hrtete] wWigdte AL AEE




7 71% AR A
g FuhtslE 0.1%, 99 1.2%, MgSO4+7H.0 0.0375%, KH2PO, 0.0375% %
EFE AARAE N RHAR A5 L

hul

. 7128 A o] 712 AHSE BEY ZAM S @ 9 A

A9 % 0.3%5 F7F4 oz Egsto] vjgFdrts dARA S FA,
kN Z o] B—glucan %, Brix®} ViscosityS =43t (Table 5). wAMA| o] A Ao
7V k5 E AL ribose A7 (5.940.4 g/300 ml) QT TAMA Y AT EUS)HA
B—glucan (65.9+2.4 mg/300 ml), Brix (1.2£0.1), Viscosity (18.9£06 sec) == 7H4 =7
ekt ey of 2] 7hA] gl o] Ao wE AR B fFadddo]l tiRad
Hlusko] o] e S7FalS gl o] e A28o = & 7] ZujA|o e
B9l o]9lo] thE ©AYY FUFE Qg AN £ &t fISlth webA o] %9
3

ARelAE 71 RAE o g3l ME sl

Table 5. Wet weight of Mycelia (Agaricus Blazei), B—Glucan, Brix, and Viscosity of

the submerged liquid cultured in the medium with various carbon sources (0.3%, w/v)

Sugar Wet. weight of B—Glucanl) Brix? ViscosityS)
Mycelia (g/300 ml) (mg/100 ml) (sec)

Control 5.5x0.7 62.5+3.5 1.0£0.2 17.9+0.7
Ribose 5.910.4 65.9£2.4 1.24+0.2 18.9+06
Glucose 5.8+0.7 64.7+2.8 1.2£0.2 18.2+0.4
Fructose 5.6x0.5 63.8%£2.0 1.0+0.2 17.910.5
Xylose 5.610.6 63.3+1.8 1.0£0.2 17.84+0.8
Rhamnose 5.7£0.6 64.4+2.1 1.0£0.2 \17.6£0.7

) B—Glucan content in 100 ml culture solution was determined by 80% ethanol
precipitation method.
?) Brix of culture solution was measured with Brix meter.

3 Viscosity of culture solution was measured at 20C with Ostwald viscometer.



29 0.3% H7bel

712w Ao AAGELS 0.3% Hbako] wige = FARA S A, v S
B—glucan ¥, Brixe} ViscosityE S48}t (Table 6). 7H7te] gl 3 7tel thstho]
hydroxyproline proline¥} serine 2|7} ©+& A g3 thxTol v sl #AMA ] A
Hojwov, fFagditdl B-glucand] FHFS 238 Fo Ut

o
oldel Ao B F/HAY dade] ke A 52 SUATIY
%

FEALS B-glucane] FulE oA A7) Ao etk mebd o F A@el A
27449 x9S AANA e

Table 6. Wet weight of Mycelia (Agaricus Blazei), B—Glucan, Brix, and Viscosity of

the submerged liquid cultured in the medium with various amino acids (0.3%, w/v)

) ) Wet Weig'ht of B—Glucanl) .2 ViscosityS)
Amino acid mycelia Brix
(/300 ml) (mg/100 ml) (sec)

Control” 5.5%0.7 62.5+3.5 1.0+0.2 17.940.7
Proline 5.9£0.6 60.5%1.3 1.2+0.2 18.5£0.5
Hydroxyproline 5.8+0.5 60.9£1.7 1.2+0.2 18.5+0.6
Serine 5.9£0.8 60.9£2.3 1.2£0.2 18.94+0.8
Threonine 5.7%£0.6 59.1+£2.1 1.0£0.2 17.3£0.4
Cysteine 5.8%£0.5 59.0£1.8 1.0.+0.2 17.1£0.3
Phenylalanine 5.7+0.7 50.8+1.2 1.0+0.2 16.9+0.4
Leucine 5.81£0.4 51.6£0.9 1.0+0.2 17.2£0.5
Glycine 5.8%£0.5 50.5%2.2 1.0+0.2 17.1£0.4

D B—Glucan content in 100 ml culture solution was determined by 80% ethanol
precipitation method.

? Brix of culture solution was measured with Brix meter.

8 Viscosity of culture solution was measured at 20C with Ostwald viscometer.

Y Control represents basic media plus 0.3% ribose.
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3) HAEZ 0.1, 0.5, 1.0% (w/v) H7pajck
712w Ao o7t FAMAFAIAE HEs F 33U Aujfst o AR ES
778 0.1, 0.5, 1.0% (w/v) F7kste] 447t §- wieyste] wAbA o] g Sl
(Table 7). #i%fo] ¢kud #AMAES 42 (10,000 rpm, 10 min, 4C)slo] FAE
=43k,
AR O] FAE S52EY 1.0%S H7EeE AgTFolA (7.2 ¢/300 ml)
B—glucan®] &2 0.5% (82.5 mg/100 ml)o A Zo] BAFAY. HxEHEe] {57}
FSFE Mg de HAAS YeERWRIYE (Figure 3). whebA], o] 32 Ao waptd
0.25%% 0.5%E H7}s viX| & AL-&-3}3lch
Table 7. Dry weight of mushroom mycelia (Agaricus Blazei) and Brix of the
submerged liquid cultured with green tea powder incubated at 25C for 3days
Percent of green tea powder added in the culture
medium
0% 0.1% 0.5% 1.0%
Wet weight of
+ + + +
mycelia (/300 ml) 5.5%0.7 6.1£0.2 6.8+1.5 7.2%£0.25
Brix 1.0£0.2 1.2+0.2 1.3£0.2 1.440.2
B—Glucan (mg/100 ml) 62.5+3.5 73.8%2.2 82.5%1.8 70.2+2.6
B—Glucan content in 100 ml culture solution was determined by 80% ethanol

precipitation method
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Figure 3. Submerged culture of Agaricus Blazei with green tea extract. A: Control, B:
0.1% extract, C: 0.5% extract, D: 1.0% extract.

4) FuETd 0.1, 0.5, 1.0% (w/v) 71

FokTgel Hrbge] =e4E S W3 S YEdith S
HA7rgel weTs A B B- glucanA grFol sobaieh. 712 uiA ol
o} 7bE] 2 Al 7t /\]—X]E HEd 3 34zt an Feb v okt Es 7t 0.1, 0.5, 1.0%
(w/v) F7bete] 43t 5 wigsto] dAMAIS] & 54530 (Table 8). wjdo] 5+
TAAE A (10,000 rpm, 10 min, 4C)6}04 ZAZ Z4eA.

EAHA o] FAI9F B-glucan®] T & B 1.0%S H7HE Aol (7.5
g/300 ml) @Wol AAHAT. FupETol HrtEgo]l Beas wAHA A B-glucan?]
ol B ol ARE, HIbA Fukteke] F-u)7h A, Fupdko] Mste] MUt
1.0%= 2743ttt (Figure 4).



Table 8. Dry weight of mushroom mycelia (Agaricus Blazei) and Brix of the

submerged liquid cultured with onion powder incubated at 25°C for 3days

Percent of onion powder added in the culture medium
0% 0.1% 0.5% 1.0%
Wet weight of
+ + + +
mycelia (/300 ml) 5.56+0.7 6.3+0.02 g 7.1£0.02 ¢ 7.5%£0.02 ¢
Brix 1.0£0.2 1.3£0.2 1.4%+0.2 1.5%0.2
B—Glucan (mg/100 ml)" 62.5+3.5 80.2%+2.6 86.7+£2.9 92.2+£3.2

Figure 4. Submerged liquid culture of Agaricus Blazei in the medium with onion

extract. A: Control, B: 0.1% extract, C: 0.5% extract, D: 1.0% extract.
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Figure 5. Content of B—glucan produced by mushroom mycelia (Agaricus Blazei) in

the liquid cultured at different incubation temperature.
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Figure 6. (—Glucan produced by Agaricus Blazei mycellia in the submerged liquid
culture by changing incubation temperatures (25C, 5 days — 4C, 4 days —25TC, 3
days and 25C, 5 days —10C, 4 days —25C, 3 days).

2) WP7\zke] 4%

A716] 1), 7h.7e) sk FAs RAAE 79, 907 MFE TheEALA
FAE (wet weight) Z43ke] FAAS A54ES S5t (Figure 7).
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Figure 7. Wet weight of mushroom mycelia (Agaricus Blazei) in the submerged

liquid cultured at different incubation temperature and incubation periods.

o ol gAY HA wEza 3
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OFat € FRELE F712 Artstd 522D 0.5%, ¥FEL 1.0%8 A7
WA o) A FALA o] FFF B-glucand] FFo] &

O3F713F%F 1v/v/molAE Wl FAA Y ASo] 43

Oj%¥2% 20, 25, 30C HAHAAE A A&} B—glucand] F3Fo| 24FS
" XA &g

OulFu gl A FAIAY AL 3o|d FESIH 2 o) wgstd FAMA I7&=
AAA R EFAEA FAA =3 FAQ W& I

7H %X}E— L bell mE dAAIBE F I B-glucane]
W Aol mAETS ol HrtE 4 % (0.125, 0.25, 0.5%, w/v) TAHA <]
A ko] wekom oz (0.69g/100ml) BT} =& 1.05, 1.38, 1.80 g/100ml ©] AT},




B-glucan A F & tiZ- (23.24 mg/100ml) H.o}h F-& 28.14, 41.80, 80.07 mg/100ml o] At}
(Table 9). WM FlME ST S H3lom, olF EE wjgelr =TS

0.5% %7 st v sttt

Table 9. Wet weight of mushroom mycelia (g/ 100 ml) and the B—glucan in the
submerged liquid cultured by Agaricus Blazei. Culture medium was consisted of basal

medium with green tea powder (%, w/v).

Treatment Wet weight of B—Glucan"’
Mycelia (g/100 ml) (mg/100 ml)

Control 0.69£0.04 23.24%1.65

GTO0.125 1.05%0.10 28.14+5.03
GT0.250 1.38%0.13 41.80+4.78
GT0.500 1.80%0.18 80.07+9.11

D B—Glucan content of culture medium was determined by 80% ethanol precipitation

method.

Figiure 8. The submerged liquid culture in the 5 L fermenter. Left; 0.25% (w/v) green
tea included, Right; 0.5% (w/v) green tea included.



) ek AR A A )
Fohi S

A7V WA el A S s FEral S W, tiET (0.69
g/100m) ol B3] FALA eFo] Frtslglon, FubEde] MUl WSS E AR <
geFo] =9tt}, B—glucane] L Eﬁiir“ﬂ*i—t— 23.24 mg/100mlo]9;13u1, OF i} FL kS
2+7F 0.25%, 0.5%, 1.0%3 7V ), 22.24, 39.24, 80.00 mg/100ml o] AT}, FAFA 2] &0
b 2dbstar, B-glucany Aol B A2 1.0% %S H7Fsk vjx] 3tk (Table 10).
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Table 10. Wet weight of mushroom mycelia and B—glucan of submerged liquid
cultured by Agaricus Blazei. The culture medium was consisted of basal medium and

onion powder (ON %, w/v).

Wet weight of B—Glucan"

Treatment (%) Mycelia (/100 ml) (ng/100 nl)
Control 0.69+0.04 23.24£1.65
ONO0.25 1.70+0.07 22.23+£3.19
ONO0.50 2.45%+0.55 39.24%6.62
ON1.00 2.83%£0.24 80.00%£2.52

) B—Glucan content was determined by 80% ethanol precipitation method.

Figiure 9. The submerged liquid culture in the 5 L fermenter. Left; 0.5% (w/v) onion
included, Right; 1.% (w/v) onion included.
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3 Al ‘d% 3l A3}= Table 113} ZELE}. T7IFJ=ES 47 0.

0.5, 1.0 v/v/m&Z 3} 25ColA 34 7F vt A5, dFARAE =S 242 1.09, 1.33, 1

g/100ml o)l &7 FYFo] Be 5 AAAANZFS SUs e, B—glucan A F =
o

=
Zy7} 36.77, 56.27, 80.07 mg/100 ml o= Z7}8}gl o).

Table 11. Wet weight of mushroom mycelia and B—glucan of submerged liquid
cultured with different airation amount by Agaricus Blazei. The culture medium was

consisted of basal medium and Green tea powder (GT 0.5%, w/v).

Air (v/v/m) Wet weight of B~Glucan”
Mycelia (g/100 ml) (mg/100 ml)

0.1 1.09£0.14 36.77+4.87

0.5 1.33£0.12 56.27+2.66

1.0 1.80%0.18 80.07x£9.11

v B—Glucan content was determined by 80% ethanol precipitation method.

o) FuhR Aot AR e
Foh

4 AR A A A ot F AW AFAAE i GE w FH A
| $1gk A8 g A3+ Table 123 2tk F7|F9ZFS 242 0.
0.5, 1.0 v/v/m= 3}o] 25CelA 3Y b viFst A5, dAHAE S 2H2F 1.40, 2.17, 2.
g/100 mloJqitt. 7] FYZFo| Ws +5 AL ZES F7ts sl on,
B—glucanB A = 7+ 34.54, 58.22, 80.00mg/100 ml & E7]gko]
B—glucan YA & 7}'3}‘21‘:} (Table 12).
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Table 12. Wet weight of mushroom mycelia and B—glucan of submerged liquid
cultured with different airation amount by Agaricus Blazei. The culture medium was

consisted of basal medium and onion powder (ON 1.0%, w/v).

Air (v/v/m) Wet weight of B=Glucan”
Mycelia (g/100 ml) (mg/100 ml)

0.1 1.40+0.15 34.54+3.82

0.5 2.17x£0.22 58.22+5.52

1.0 2.83%£0.24 80.00%x2.52

D 3—Glucan content was determined by 80% ethanol precipitation method.

o

3) HiF
7B

= A4
AR 7L A x| ol A o] Hlj ¥
7] AgelA AAE wiA] (52 0.5% 7D elA F7159% (1
v/v/m)C. 238ta v == Z+Z; 20, 25, 30CE 3] wi%¥ (J—fermenter, 1 v/v/m,
3ttt o7kl F A AT AR o Al B B—glucan®] S Z4ZF 1.71, 1.80, 1.80
g/100ml 3} 71.36, 80.07, 78.17 mg/100mlo] 1t} (Table 13).

25C¢}F 30C HT} 20CoA kel FAMA9F B—glucane] gHaFo] WA
e oL kel = & G2 MAA FUT wEpA, Aol oA

e ¥
ZAAAGS TG 25CE o FAFel A dFewe A4ar.
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Table 13. Wet weight of mushroom mycelia and B—glucan of submerged liquid
cultured at different temperature by Agaricus Blazei. The culture medium was

consisted of basal medium and green tea ( GT 0.5%, w/v).

Temperature (C) Wet. weight of B-Glucan”
Mycelia (g/100 ml) (mg/100 ml)

20 1.71+0.04 71.36%2.60

25 1.80%+0.18 80.07+9.11

30 1.80+0.03 78.17+4.88

) 3—Glucan was determined by 80% ethanol precipitation method.
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) Fabitd Hrb AR o A o] %

A7) Aol AAE wiA] (G 1.0%-1 7D AA F7159% (1
v/v/im)So. 23stal &= E Z+ZF 20, 25, 30C=E 3to] v (J—fermenter, 1 v/v/m,
3e)stsitt. oprbel F M AT AR S Al 2 B—glucan®] S A7 2.59, 2.83, 2.70
g/100ml 3} 78.30, 80.00, 80.01 mg/100mlo] 1t} (Table 14).

25C9F 30C Ht} 20ColA oFzhe]l F#ARAI 9} B—glucan®] 3FaFo] w7
et ou 2% Azptels & TS MAA @okth wEbA, At el A oA
AP AB7G-E @ik 25CE o] FA Pl A w2 e= 27833t

Table 14. Wet weight of mushroom mycelia and B—glucan of submerged liquid cultured
at different temperature by Agaricus Blazei. The culture medium was consisted of

basal medium and onion (ON 1.0%, w/v).

. 1
Temperature (C) My\izfeeltiaw(egl/glh g Oofnl) (Bm; /Gll;(():a;l;
20 2.59%+0.32 78.30+3.25
25 2.83%£0.24 80.00£2.52
30 2.70£0.12 80.01£4.32

D B3—Glucan content determined by 80% ethanol precipitation method.

4) wjF713E
7h) FakEd J7E A Ao A o] ul

wj F713ko]l AoldE (3, 4, 5Y) dAMAl 9 B—glucan®] FF

Z7kahah. et Mgl me 2 o8-S gleh (Table 15). 397 sy
WA RS R WAZAATL ol gele] ZAAe) Sl FRE T, 1 o] ol
FAA L 187k ol EAA 7] AFste] @A A9 F7} S watAFOR FAA
ol Hrlolm BAstsl Pyl Ay o] EBAM AUA} BF
FAANE FAAA oo ANE B ) 5L o] vl Frel A w7 Zrol
390l 295t



Table 15. Wet weight of mushroom mycelia and B—glucan of submerged liquid
cultured at different temperature by Agaricus Blazei. The culture medium was

consisted of basal medium and green tea (GT 0.5%, w/v).

Temperature (C) Wet' weight of B-Glucan™
Mycelia (g/100 ml) (mg/100 ml)

3 1.80%0.18 80.07+9.11

4 1.96+0.14 82.42+4.29

5 2.13£0.11 81.48+5.57

D 3—Glucan content was determined by 80% ethanol precipitation method.

Te Arbeto] Az AA A M E HARETE HIFRE wfA] 9
[e]
&

o] 42 it (Table

Table 16. Wet weight of mushroom mycelia and B—glucan of submerged liquid cultured
at different temperature by Agaricus Blazei. The culture medium was consisted of

basal medium and onion (ON 1.0%, w/v).

. 1)

Culture peroid (day) M}Yzfeeltiaw(egl/glh S Oofnl) (Bm; /Gll;(():a;l)
3 2.83%+0.24 80.00x2.52

4 3.06+0.14 83.05+4.32

5 3.14%+0.17 84.31£1.76

v 3—Glucan content was determined by 80% ethanol precipitation method.
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BE 280nmolA 3L 2= 2719 peakE IUE
O TLCE E&3% A Rf 0.08, 0.18%14 DAPH UVEFA @A=E EAo
Eggoz2M o5 F /M9 Wl=rl B-glucan catechin®i B A= 3%
O HPLCYlA| B—glucan catechin®lFHE AL T
A B
O DEAE celluloase coloumn2Z 80%d &SI AES £35S 4 ONLOAIER
BE 280nmolA 3L 2= 4719 peakS AL
O TLCE E&3% A Rf 0.07, 0.126]14 DAPH UVEFA @A=E EAo
EggozM ol5 F /M9 Wl=rl B-glucan quercetinBl ZAE =R
O HPLCOlA| B—glucan quercetinB] 3 & A3

1) §7FE 2 2
AT W GRS Avkshel WFd WATAA WEFEE (GT, 0N

Bl B—glucan¥ catechin® @A, 283l B—glucan quercetin® WA Ao &1S&
ste] ot skl 7)Ao HAkEd (0.5%, w/iv)= FH7Fske] vt WA ALA
W oFE==E (GT0.5)9] hexane, chloroform, ethylacetate, butanol &8 & £0 2 B33l o]
7}z 0.03, 0.24, 0.61, 0.39 g/L & Ath (Figure 10, Table 17). 7]&ujA|ol] upd
1.0% (w/v)= Z7Fsto]l wiekst WA ARA] vl YF%= (ON1.0)<= hexane, chloroform,
ethylacetate, butanol 28 & o2 HI3to] 24z 0.03, 0.34, 0.72, 0.41 g/L o]t
(Table 17).



Figure 10. Solvent fractions of submerged liquid cultured by Agaricus Blazei. Culture

medium was basal medium with green tea powder (GT 0.5%, w/v).

Table 17. Fractionated amount of solvent fractions from submerged liquid cultured by

Agaricus Blazers

Amount (Dry weight, g/L)

Fraction
GTO0.5 ON1.0
Hexane 0.03 0.03
Chloroform 0.24 0.34
Ethylacetate 0.61 0.72
Butanol 0.39 0.41
Total 1.27 1.50

2) dge HAE ZA
GTO0.5¢} ON1.02 F¥ B-glucan¥ catechin®| @A, 18]32 B—glucan}
quercetin®] WG| NS 95t dEte FE&NS FEHEE Az HGFES

A2} (Table 18).



Table 18. Percent of ethanolic precipitates of submerged liquid cultured by Agaricus

Blazer.

Amount of precipitates (Dry weight g/L)

Ethanol concentration (%)%

GTO0.5 ON1.0
10EP 0.15 0.12
20EP 0.19 0.12
30EP 0.25 0.20
40EP 0.31 0.31
50EP 0.77 0.72
60EP 1.34 1.42
70EP 1.77 1.86
80EP 4.24 4.23
90EP 0.98 0.90

DEthanol concentration used for precipitation

3) DEAE column chromatography
712w Ao AR 0.5% (w/iv)s H7beto] vt MAAARA] S FE=
80% °l¥hE HHE (GT0.5-80EP)E DEAE cellulose columng ©o]&3te 53131t
GT0.5—80EP 2 ml (0.424g/ml)E loadingdt T}, 5 mM sodium phosphate buffer (pH
7.7)2 &F&AA  fraction collector (Pharmacia Biotech RediFrac)E ©]-&3}o] 10 ml#
23 E9rt, B EELS UV spectrum (Backman p—680 spectrophotometer)2 ©] -3}
280 muoll A F4-& BHlsglth. 3~7H tube, 8~11 tubed FLE EHE AhE= 2719

peaks AT} (Figure 11).
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Figure 11. Fractionation of GT0.5—80EP by DEAE column. 5 mM sodium phosphate
buffer (pH 7.7) was used as eluent. The collected volume of each fraction was 10 ml.
71 Euj A o] bt 0.5% (w/v)S H7Fste] w3t A FAN] W YFEE 9
80% olets &= (ON1.0—80EP)E DEAE cellulose columns ©]-§3te] 8 38}3lt,
ON1.0—80EP 2 ml (0.423g/ml)Z loading? TFS, 5 mM sodium phosphate buffer (pH
7.7)2 &FA|A fraction collector (Pharmacia Biotech RediFrac)E ©]-&3le 10 ml
35 ¥ T, B EEL UV spectrum (Backman p—680 spectrophotometer)< ©]-83}<]
280 mmol A &FL2 3ttt 6~9 tube, 10~14, 20~25, 31 ~34 fraction 471 4T}

(Figure 12).
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Figure 12. Fractionation of ON1.0—80EP by DEAE column. 5 mM sodium phosphate

buffer (pH 7.7) was used as eluent. The collected volume of each fraction was 10 ml.

4) TLCollA el &<l
7}F) GT—80EP

Aol %22+ DP7 (maltoheptaose), DP5 (maltopentaose), DP3
(maltotriose) & AF&3F A o] &9 RiZF2 242 0.19, 0.25, 0.400]% 3L o] 52 X5 DAP9
o WA AT EFF catechin® A Rf 0.89914] spot WEFAIL o] A& UVE}
DAP A EF @At GT 80EPS] A5 Rf 0, 0.1, 0.275F A UV} DAPoIA B
skl om, RE 0.22¢F 0.30, 0.48°1A41% DAPA ¥+ A5} 9]}

DAPo| A gF 220w Rf 0.22F DP63} Fx}&Fo] FAFSE ol Rf 0.3
DP4¢} #AFo] fAFSE Tola, Rf 0482 @ AdA SR o ddr). UVE DAPE T A
A G RE 09] A9 catechin® sdg o] BAS UEPWHEAE A A A
ANEnfol] HAMNER] &= Ao Hol IER B-glucand} catechin®] ¥IFAE o] FaL

= el Ao g odAET Rf 0.19 spot B3 EATFE A9 catechin®l] B3] 25



2% DP 8~108 =9 B—glucan®} catechin MIZA &2 oA AT} Rf 0.272 DP5%} F-AF3H
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Figure 13. TLC pattern of GT—80EP. Elution solvent; BuOH:EtOH: DDW (5:3:3:

v/v/v). DP7; maltoheptaose. DP5; maltopentaose, DP3; maltotriose, C; Cathchin, GT0.25;
Green tea powder (0.25%) was added to the basal culture medium, and cultured liquid
was precipitated with 80% ethanol. GT0.5; Green tea powder (0.5%) was added to the

basal culture medium, and cultured liquid was precipitated with 80% ethanol.

1}) ON—80EP
ON—80EP®] 7% Rf 0, 0.05, 0.16, 0.25%-%c|A UVe DAPoA =%
-3kl o1 Rf 0.30, 0.489] 4= DAPol A wE Al &1l o)
DAPol A wE vhAle Rf 0.3 DP49t Babgko] A @olal, Rf 0.482
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Figure 14. TLC pattern of ON—80EP. Elution solvent; BuOH:EtOH: DDW (5:3:3:
v/v/v). DP7; maltoheptaose. DP5; maltopentaose, DP3; maltotriose, Q; quercethin, ON

0.5; Onion powder (0.5%) was added to the basal culture medium, and cultured liquid

was precipitated with 80% ethanol. ON 1.0; Onion powder (1.0%) was added to the

basal culture medium, and cultured liquid was precipitated with 80% ethanol.



5) HPLC #4]
GT0.5—80EPE DEAE Zilo & #83% & HPLCE 4]383lth (Figure 15).
DEAE columnoll A 3% A WA peak (GT0.5—80EP—A)Z collectiond}e] HPLCE ThA]
A% A3, RT 10.21200A4 = UVl A RE detection®] &= peak”} YEFSTE DEAE
columnol A &% A= F+ HA peak (GT0.5—80EP—B)E collectiond}le] HPLCZE THA|
A8 Ay, RT 8.886 ®-thollA] RIS UV EFolA detection® At} webA, RT
8.886F ol detection® peak’} wiFA|d 7}sAdo] At}

——
imAU WLZB0nm| | 10015 WVL:280 nm|
1254
100+
75
50+

25

0+

min)
200

20 . - r ; : B Al — T T "D'ﬂ“ 12'5 Q_E!T‘ 17"5
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Figure 15. HPLC chromatogram of GT0.5—80EP—A, GT0.5—80EP—B. Detector: UV.
Column: TSK—GEL column (4.6<250 mm). Flow rate: 1 ml/min, Moblie phase: DDW. left
column: GTO0.5—80EP—A, right column: GT0.5—80EP—B.

ON1.0-80EPE DEAE Zil o= &% 7S HPLCE gletitt (Figure 16).
DEAE columnollA %285 3 #4) peak (ON1.0—80EP—A)+¥ RT 8.146%th9} 17.46609] 4
RI®} UVE Sl A detection® = peak”’} YEF ™, DEAE columnolA] 8 H F HA)|
peak (ON1.0—80EP—B)+ RT 8.913%th ¢} 17.724 Etholl A RIgF UVEFolA detection® =
peak”} YEFS T DEAE columnol A &8 ¥ Al WA peak (ON1.0—80EP—-C)& RT 6.769,
7.753, 17.480 Edjol A YESTE. DEAE columnolA #3¥ v HA peak

(ON1.0—80EP—D)+= RT 8.8679 17.480 ol Al }eby:
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Figure 16. HPLC chromatogram of ON1.0—80EP—A, ON1.0—80EP—B, ON1.0—80EP—-C and
ON1.0—80EP—D. Detector: UV. Column: TSK—GEL column (4.6><250 mm). Flow rate: 1
ml/min, Moblie phase: DDW. A:ON1.0—80EP—A, B:ON1.0—80EP—-B, C:ON1.0—80EP—C,

D:ON1.0—80EP—D.




6) T8l
8.9
OGT0.5—80EP$} ON1.0—80EP+= 616.96~540.33 cm_1°1]1r] T3 =7 e,
HA AL E WMGFSAR L S2AFSES FAFSE, 18931 S2AFSEG
FFEES /A 2 wET HAZAA MG EANAE AR L%
Qo] ERAFQ FHH=E catechin@} quercetinEFE I} ¥ QL |, sharp3d}tA
&3l boarddtA YEld Aol A Y.
O53 3 UVEZL GT-80EPE 279nme} 350nme] .1, ON—80EPE 279nme}
557nmO| A&

OGC—MSE o]43ld FAZS 8135 23}, GT0.5—80EP2] A% Glucose, xylose,
231 ON-80EP9 A$E Glucose$} mannose’} FR1EH UL

7B IR
Catechin EFF9 544 IR 23 E7-2 3386.33 an ' (broad OH
absorption), 1606.38~ 1030.41 cn™' (very weak or medium sharp eight peaks), 983.55,
870.05, 823.09, 766.59, 666.09 cm '(very weak, sharp)°]1th (Figure 17).
oP7fE] F AW A HALA FEES 80% oEeE IHAZ A=
(AG—80EP)< 3441.94 (broad OH absorption), 2924.35 cn™ ' (small, medium broad), 1636.45
em ' (medium, broad)®F 1058 cn™ ' (medium, broad)olA EA A &3S ),
w39 553EE (GTE)S 3453.83 (broad OH absorption) 2 1636.46 cn” '
(medium, broad)®} 1052.15 cn~ ' (medium, broad)d]A] EA Al &332 w3t}
GT0.5—80EPS] 29 GTE @ AG—80EPelA #a¥ &4 o]¢le] 616.96, 540.33 cn '
(medium broad)oll A 5o]d &3S YeSd)
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Figure 17. IR spectrum of catechin (A), AG—80EP (B), hot water extract of green tea
(C), GT0.5—80EP (D)

Quercetin EF#F9] 5424l [R ~FEZL 3410.45 cm ' (broad OH
absorption), 1660.26~ 1168.93 cm ' (very weak or medium sharp 9 peaks), 1014.72,
825.55, 639.01 cm”'(very weak, sharp) ©|t} (Figure 18).

Futd 4555 (ONE)S 3441.94 (broad OH absorption), 2924.35 cn™'
(small, medium broad), 1636.46 cn~ ' (medium, broad)<} 1058.33 cm ' (medium, broad) ol A]
5449 FF2 B3k ON1.0-80EP?] 7%= ONESH AG—80EPS] F3Hl= o]<]d
657.13, 615.79, 540.73 en”' (medium broad)olM 532l F4& Bl

J[m
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Figure 18. IR spectrum of Quercetin (A), AG—80EP (B), Onion tea hot water extract
(C), ON1.0—80EP (D)

1) UV scan
AG—80EP+ 273nmell A FH o peaks WEFH™ GTES] 79 251, 265 nmel 4]
A peakS YEFNQITE Catechin E#%E 207 mmoll A HtlpeakES e L 279, 530,
541, 548 nmol A= F3S YEAT DP7 99 4% Ao &332 231 mP o, 275,
279, 282, 295nmeol A F4S YERATH
GT0.5—80EPE 647t wiFsld 251, 258, 265, 279 oA Hd I =S
e RATE vk ko]l 9ol AEH oy d 5 Al UVE3S YEE peakE 0]
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Figure 19. UV scan of GT. Absorbance was scanned at 200 to 600 nm by Backman

C—680 series spectrophotometer. A; AG—80EP, B: Submerged liquid culture of Agaricus
blazei in medium containing 0.125% green tea powder (GT0.125%), C; GT0.25, D;

GTO.5.
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Figure 20. UV scan of AG—80EP (A). B; GTE. C: 6 day Agaricus blazei with green

tea extract. D1 9 day Agaricus blazei with green tea extract.
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Figure 21. UV scan of GT. Absorbance was scanned at 200 to 600 nm by Backman
C—680 series spectrophotometer. A; AG—80EP, B: Submerged liquid culture of Agaricus
blazei in medium containing 0.5% onion powder (ON0.125), C; ONO0.25, D; ONO.5.
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Figure 22.

extract. D:

H) GC—-MS/MS

Pazurs 9 Wil wte} B85 tdAE acetyldt 3 t}s, GC-MSE
golstitt. 1 A3, GT0.5—80EPY A% Glucose, xylose, 18] aL
ON1.0—80EP2] 79+ Glucose®} mannose”} &<1% 3t} (Figure 23).

Agstel F2E

UV scan of AG—80EP (A). B; ONE. C: 6 day

9 day Agaricus blazei with onion extract.

Agaricus blazer with onion
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Figure 23. GC—MS of GT0.5—80EP (up) and ON1.0—80EP (down). GC column;
Supelcowax—10 (60m, 0.32mm i.d.). Temperature program; 150C (5min) — 240C (20min),
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5. 7154 =AF

7t JEas

1) Peroxide value (POV)
89F
OGT-80EP$} ON—80EPE A< Wl POVZE Wof Jo2 gilstAgo] Qo
OAE =7t 2718 45 POVY ZAA7F 382, A= WE dose responsed
29

Linoleic acidE &2 23} linoleic acidell ascorbic acid, BHT, a—tocopherol
2 GT0.5-80EPE F7ksto] Alzko]l ZxtstulA 3pikst&Ert (POV)S] Wstel] tha) w23
A¥}= Figure 24, 259F )

GT0.5—-80EP®] A2ls=rt 5718 =5 POVAES A8t sd%
28] 3F9 2 W ascorbic acid®} a—tocopherol® 8|7+ Ht} ¥ POVAA oA a3
UeRATE. ey BHTO &Haksta s ®oks BtA| Yelstt (Figure 24).

ON1.0—80EPZ A 2|3 Z$-ol% GT0.5-80EPE A gletdS wjeb FAHSE 43S
UEtH R oW, dry weight”]F 02 F4#FS Agste] vlusilS o Hrh, POVEES
=3kt (Figure 25).

i o
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Figure 24. POV of linoleic acid with ascrorbic acid, a—Tocoperol, GT0.5—80EP 20,
GTO0.5—80EP 50, GT0.5—80EP 100.
—x— ; GT0.5—80EP 20: 20 ug/ml of 80% ethanol precipitates of submerged liquid cultured
in basal medium with 0.5% greed tea powder by mushroom mycelia.
; GT0.5—80EP 50: 50ug/ml of 80% ethanol precipitates of submerged liquid cultured
in basal medium with 0.5% greed tea powder by mushroom mycelia.
—+—; GT0.5—80EP 100: 100xg/ml of 80% ethanol precipitates of submerged liquid

cultured in basal medium with 0.5% greed tea powder by mushroom mycelia.
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Figure 25. POV of linoleic acid with ascrorbic acid, a—Tocoperol, ON1.0—80EP 20,

ON1.0—80EP 50, ON1.0—80EP 100.

—x— ; ON1.0—80EP 20: 20pg/mll of 80% ethanol precipitates of submerged liquid
cultured in basal medium with 1.0% greed tea powder by mushroom mycelia.

; ON1.0—80EP 50: 50ug/mll of 80% ethanol precipitates of submerged liquid
cultured in basal medium with 1.0% greed tea powder by mushroom mycelia.

—+—; ONI1.0—80EP 100: 100ug/mll of 80% ethanol precipitates of submerged liquid

cultured in basal medium with 1.0% greed tea powder by mushroom mycelia.
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2) Free radical scavenging activity (DPPH)

8.9

OGT—-80EPE 34.2%9] free radical AA% & Y. GT-80EPS W& IEF
EtOACEZE9| free radical AASE 78.5%Z BHT (79.9%)%} FA13 A4S
UetQth. Dose responseE UER.

OON—-80EP9] 3% 21.3%9] free radical A|A%< E¢. ON-80EPE
LB YA AF EtOACEHEY free radical AASE 60.2%= BHT
(79.9%)E.t}= k7t @& Dose responseE UEMA.

7}) GT0.5—80EP¢] free radical Al A

GT0.5—80EP9] free radical #A|5& DPPH WH S o|&3|A FH | E Ut}
Al&E AG—80EP, 7]Eujx| o] Hapie 0.59% H7lato] A3k v o] wAFAA S
ksl kal A4 &3 A8 (GTE-BM) 2 GTEZ AFE-3Sith. Positive control®
BHTZE a}o] HlwA9S a3tk 96 well plated] DPPH Al¢F 200 ul 3} Z}zhe] A& 250
©g/MeOH 50 plE AH7}8F] free radical A A5 ZAMEI T}

AG—80EP, GTE-BM, GT0.5-80EP, GTE+ zt7} 12.3, 25.5, 34.2, 31.5 %]
free radical A7 52 YEFN AL, positive control®l BHT (90.5%)°l H& & AAHS
HAou HYAmF GT0.5-80EP7} 7V &8 AAS S Hth (Figure 26).
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Figure 26. Free radical scavenging effects of AG—80EP, GTE—BM, GT0.5—80EP, GTE
AG—80EP: 80% ethanol precipitates of submerged liquid cultured in basal medium by
mushroom mycelia., GTE—BM: hot water extract of the mixture of catechin (0.5%)
extracted from green tea powder and basal medium., GT0.5—80EP: 80% ethanol
precipitates of submerged liquid cultured in basal medium with 0.5% greed tea powder

by mushroom mycelia. GTE: hot water extract of green tea powder.

}) GTCO0.1—80EPY] free radical AA%
712 ufx] o] maPE oA FE3 cateching 7} (dry weight base®
0.1%)38ko] Az=gk wjxol] MAFAAE vl g v, 4 FE8A 0%l B2 A S
A7l A& (GTCO0.1—80EP)Y free radical AA %2 St} AG—80EP, 7] Eu]A
e

AFFEE (BM), 71Eu Ao mafpidol A &3 cateching F7lste] 4523 Als

o
il
g =

i
ol

o
ok

=
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(GTC-BM), FHapEdol A %3 catechin €4F%% (GTC—HE), BHTE tx=+2 3}
EIRTAS 7=

AG—80EP, GTC0.1-80EP, BM, GTC—BM, GTC—HE, BHT9| free radical
ANASS zbz; 12.4, 62.7, 8.5, 48.9, 52.4, 79.8% <]t} (Figure 27).
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Figure 27. Free radical scavenging effects of AG—80EP, GTC0.1-80EP, BM, GTC—-BM,
GTC—HE, BHT. AG-—80EP: 80% ethanol precipitates of submerged liquid cultured in
basal medium by mushroom mycelia. GTC0.1—80EP: 80% ethanol precipitates of
submerged liquid cultured in basal medium with 0.5% catechin extracted from green tea
powder by mushroom mycelia. BM: Basal medium., GTC—BM: hot water extract of
the mixture of catechin (0.1%) extracted from green tea powder and basal medium,

GTC—HE: hot water extract of catechin extracted from green tea powder.

}) GT0.5—80EP&1] E3&9] free radicaldA A%
GT0.5—80EPE t}A] &4l (hexane, chloroform, ethylacetate, butanol,
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methanol) 2 #3813k 23 &9 free radicaldl A sS AU
Lo R Z+7F 10.02, 10.25, 78.50, 42.50, 45.04% 2 K9] 2 24 ethylacetate
fraction®] 7}% =2 AASS B ow, BHT GAFSEATE (79.90%) (Figure 28).
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Figure 28. Free radical scavenging effects of solvent fractions (hexane, chloroform,
ethylacetate, butanol, methanol) from GT0.5—80EP. GT0.5—80EP is 80% ethanol
precipitates of submerged liquid cultured in basal medium with 0.5% green tea powder

by mushroom mycelia.

2}) GT0.25—80EP9} GT0.5—80EPY] free radical #171%

71 B Aol H7bE mapEwre] HUbERS 0.25%9 0.5% 2 @alEte]
HAFAAE wde v, T2 F53 898 80%lehe2 AAAN HAE9] free
radical A|ASE ZAMSIS U}

AG—80EP, GT0.25—80EP, GT0.5—80EP, BHT] free radicaldl %< L7Jr
19.87, 28.27, 45.27, 78.2%°] A}, v Aol H7}&k S5ApE& 2ol ghafol w2 iAol A wj ¥
HAFAMA B & 9] free radical #A| A5 °] =t (Figure 29).
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Figure 29. Free radical scavenging effects of AG—80EP, GT0.25—80EP, GT0.5—80EP,

BHT. GT0.25—80EP and GT0.5—80EP are 80% ethanol precipitates of submerged liquid

cultured in basal medium with 0.25% and 0.5% green tea powder by mushroom mycelia,

respectively.

ul) ON1.0—80EP9] free radical A A%

FulE T (dry weight base® 1.0%)S 7] Euj=| o] H7}ate] wj<kst
WA TEARA ] gl S 80% ol eh- = AT v, AA e st 2 A8 (ON1.0-80EP) €]
free radical #A|75S DPPH WS o] &aA FA 3}

o' AB-80EP, 7] &ujAeol FatiEd 1.0% F7tsto] d%3 A
(ONE-BM), ONE, BHTE AF&33it}. DPPH W3S 53| free radical A7 =
A3, AG—-80EP, ONE—BM, ON1.0—80EP, ONE, BHT 9] free radical A171%5< 12.3, 13.4,
21.3, 18.3, 90.5% ©]3lt}. ON1.0—80EPE BHTHE U= 4 We AASS B3t 53
H4E& Bl AxE SAAIE GT0.5-80EP] v = W& A 758 Bl (Figure 30).
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Figure 30. Free radical scavenging effects of AG—80EP, ONE—BM, ONE, BHT.
AG—80EP: 80% ethanol precipitates of submerged liquid cultured in basal medium.
ONE—BM: hot water extract of the mixture of onion powder (1.0%) and basal medium.
ON1.0—80EP: 80% ethanol precipitates of submerged liquid cultured in basal medium
with 1.0% onion powder by mushroom mycelia. ONE: hot water extract of onion

powder.

H}) ON1.0—80EP2] &wji&E-9] free radical#| A%s
FutEk (dry weight base® 1.0%)< 7] Hujxo] 3 7}slo] wjokst
WA FALA ] G S 80% BHE 2 A v, dAlEelste] €& A= (ON1.0-80EP) &
Al R85 oS, o]E EEEo] th3l free radical A7 eS FAEIAT. S 98

AF8-E 81 hexane, chloroform, ethylacetate, butanol, methanolo] o™, Z+zF 12.5,
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13.6, 60.2, 32.3, 27.8%% AASS Ht}. Ethyl acetateF&E0] 60.2% =4 714=L
AAEES BF o, BHT (79.90%)° vlalA+= Skt (Figure 31).
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Figure 31. Free radical scavenging effects of solvent fractions (hexane, chloroform,
ethylacetate, butanol, methanol) from ON1.0—80EP. ON1.0—80EP is 80% ethanol
precipitates of submerged liquid cultured in basal medium with 1.0% onion powder by

mushroom mycelia.

Ab) ON0.5—80EP2} ON1.0—80EP2] free radical #7%
Z1E Ao Mt Fupitde] H7F ZFE 0.5%9F 1.0%= ZEl sl
HA A E W EFS s, 52 53 &9 802 deS® AN JHE free
radical A/ ASES AT
AG—80EP, ON0.5—80EP, ON1.0—80EP, BHT®| free radical#l A5 77
19.87, 13.27, 21.33, 78.2%°] 3t} wiA| o] H7Fgh Fup2do] ghaFo] =2 v A vjge
WA FARA B &= 2] free radical #| 75 =%t (Figure 32).
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Figure 32. Free radical scavenging effects of AG—80EP, ON0.5—80EP, ON1.0—80EP,
BHT. ON0.5—80EP and ON1.0—80EP are 80% ethanol precipitates of submerged liquid
cultured in basal medium with 0.5% and 1.0% onion powder by mushroom mycelia,

respectively.

3) Maloaldehyde (MA) =3
89
OGTC0.1-80EPY] MARAAAEH}E= ti=Fd H|3 53.7%= BHT (57.8%)%
AL AAFAATE BY. o]AE A R BT £ EF ethyl acetateF I EL
70.2%9 A SHo|EZH BHTHT EU%E.
OON1.0—80EP¢] ¢ £vWjZYEZF EtOAcEZE | 30.4%=E BHT (57.8%)ET=
ozt ¥ MA AR GATE HIE.
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7}F) GTCO0.1-80EP2] MAAA Al &}

ZxFETo| A FE3F cateching 7| Eufx|o] A7} (dry weight base®
0.1%)3te] Azxgh wjAlo] HAFAAE e the, o5 I F=381aL 30T A=
A1Z1 A& (GTC0.1-80EP)] MAAA A &3 &332 ZAF 83t

AG—80EP, BM, GTC—BM, GTC—HE, BHTZ tx7= 3&}o] sttt
AG—80EP, GTC0.1—-80EP, BM, GTC—BM, GTC—HE, BHT?¢] MAXRA A& 717
53.7, 4.3, 32.2, 34.4, 57.8%°]%t}. GTCO.1-80EP+ positive control7<!1 BHTS} F-AF3H
A3 A 5S Bt (Figure 33).
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Figure 33. Inhibition ratio of malonaldehyde production from linoleic acid by
GTC0.5—80EP. AG—80EP: 80% ethanol precipitates of submerged liquid cultured in basal
medium by mushroom mycelia. GTC0.1—80EP: 80% ethanol precipitates of submerged
liquid cultured in basal medium with 0.1% catechin extracted from green tea powder by
mushroom mycelia. BM: Basal medium. GTC—BM: hot water extract of the mixture of
catechin (0.1%) extracted from green tea powder and basal medium. GTC—HE: hot

water extract of catechin extracted from green tea powder.
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) GTCO.1-80EP9] &vi22 MAA A a3}
AR U2 RE FE3F catechin (dry weight base® 0.1%)S 7] 8] 2]

A7bste] wiFet HAFARA MG NS 80%oN T2 HAAIZ the, dAldeste] 42 A=
(GTCO0.1—80EP)E t}A] €7 (hexane, chloroform, ethylacetate, butanol, methanol) &
EYe 25 MAAA JAlasE Akl

S 2 717} controlell H|&] 3.8, 7.0, 70.2, 36.1, 41.1% 2] MA A A=
wolom ethylacetate fraction 70.2% A#|%& HolmEH 57.8%9 °#|%S H<2l BHT
B oF 12% U %2 AAasdE Bt (Figure 34).
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Figure 34. Inhibition ratio of malonaldehyde production from linoleic acid by solvent
fractions (hexane, chloroform, ethylacetate, butanol, methanol) from GTC0.1—-80EP.
GTCO0.1—80EP is 80% ethanol precipitates of submerged liquid cultured in basal medium

with 0.1% catechin extract of green tea powder by mushroom mycelia.
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t}) GT0.25—80EP9} GT0.5—80EPS] MAXA <A &3}

Z1Euf Ao Mt mAEde] MUt #ZFe 0.25%9 0.5%%2 @]
HAFAIAE g vy, 972 FE2F &S 80% e 2 FAHAZ A ES linoleic
acidol H7tstel MAA A G35 ZASSAH

702 AG—80EPS BHTE A48t AG—80EP, GT0.25—80EP,
GT0.5—80EP, BHT ¢ MABA A& 3= zHzt 25.0, 57.1, 63.1, 68.0% =4 wiA|o #7135
STl FreFo] F& wiA oA mdE WATAA N GES] MARBA A ZR7E A
UElstth (Figure 35).
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Figure 35. Inhibition ratio of malonaldehyde production from linoleic acid by 80%

ethanol precipitates of submerged liquid cultured in basal medium with 0.25% and 0.5%

green tea powder by mushroom mycelia, respectively.
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2}) ON1.0—80EP®] &uli-2"8 MAAAE A &7
Fubitd (dry weight base® 1.0%)& 7]Zu]=|o] 37lste] wjget

WA AR ] oS 80% ol Fha 2 AT v, 9aldeste] 92 A5 (ON1.0-80EP)&
ThA] ol El gk the, o5 8 E] tid MARA A a3E AMSESITH
el Ag9l &m= hexane, chloroform, ethylacetate, butanol,
methanol®| 12, Z+7F controlel] B3] 3.8, 4.0, 30.4, 22., 23.4% 9] MA AA A<
Belom BHTE 57.8% AAleS Btk Faid g widES tiA| 4 o= BHT
Hlal 2 MAR Al 58S YeEbAT (Figure 36).
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Figure 36. Inhibition ratio of malonaldehyde production from linoleic acid by solvent
fractions (hexane, chloroform, ethylacetate, butanol, methanol) from ON1.0—80EP.
ON1.0—80EP is 80% ethanol precipitates of submerged liquid cultured in basal medium

with 1.0% of onion powder by mushroom mycelia.
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m}) ONO0.5—80EP9} ON1.0—80EP2] MAAA oA & 3}
7B Ao H7bE Fmpiare] HrlekS 0.5%9F 1.0%% 2] s
HAFAIAE g vy, 972 FE2F &S 80% e 2 FAHAZ A ES linoleic
acidel H7tete] MAARAAA GRS 2A eGITE Q2T o2 AG-80EPS} BHTE
AH-g-3F 3l T
3}

7247} 25.0,
ok

AG—80EP, ON0.5—80EP, ON1.0—80EP, BHT<] MAAA A A &
57.1, 63.1, 68.0% =4 wx|ol] H7}gt Fupit o] sheFo] =2 ujx|o Al wul

WA AL o] F & o] MAAIA Al &37F 27 Yebstt (Figure 37).
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Figure 37. Inhibition ratio of malonaldehyde production from linoleic acid by 80%

ethanol precipitates of submerged liquid cultured in basal medium with 0.5% and 1.0%

onion powder by mushroom mycelia, respectively.

- 114 -



4) Superoxide (0: ) assay: NBT reduction

89
OGT0.5—80EP<] Superoxide (0z7) AATHLE AT H|3d 66R=E F&
Superoxide (0z7) AATHS 713

GT0.5—80EP, GTE, GTE-BM% 7217} 8w &gt th, ethyl acetate &8 &E&
superoxide =4S 93t A 82 A&t ZFH2ZF 66.00, 46.80, 53.10% 9] superoxide ¥
A &S Boem GT0.5-80EPS] ethylacetate fractiono] 7Hg & Asf&S BAT
(Figure 38).
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Figure 38. Inhibition of superoxide anion production in RAW 264.7 cell by ethylacetate
fraction of GT0.5—80EP (50 xg). GT0.5—80EP is 80% ethanol precipitates of submerged

liquid cultured in basal medium with 0.5% green tea powder by mushroom mycelia.
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U4 AxE5Y R I

1) S—180 celle] tist 54 4d

89F
OGTO0.5—80EP<} ON1.0—80EP+= Z+Z} EDso 3to] 2.99F 3.9 ug/mlE S—180A E9
g ZA4o] AG—80EP (5.5 ug/ml), GTE (8.1 pg/ml), ONE (11.0 xg/ml)B T} &

OZ12uA) o w2 R LD J71Fo) S5 AEFHY =&

7}) AG—80EP, GTE, GT0.5—80EP, ONE, ON1.0—80EP2] S—1804]30l th3t

=4AE

7] A ol A A TEALA]
(AG—80EP), 5atids do5=% ¢
0.5%)& 71 A]ol 7pste] vl HAFARAI M FN S 80% T2 JHAA o,
AR s A& A& (GT0.5-80EP), Yol d43E% (ONE), Y3 (dry
weight base® 1.0%)< 7] ZuiAlel H7psto] wj ket HAFAA ] F A S 80% N HE =
AAANZ v, gAEE 5] 4 A& (ON1.0-80EP)E A3t S w S—1804 EAIE S
ALaEA T

Wk Wkl S 80%ol e AT WAE

hul

A

F=% (GTE), 525 (dry weight base®

ol

1~N n

HZ 5x10" cell& FUZ tlxT& 4847 ¥l F 18.7x10"cell/ml 2
|3257F 5718kl th. AG-80EPS] EDsp gk 5.5 pg/mlo]al GTESF ONES] EDso a2
Z}zb 8.1, 11.0 pg/mlo] ek, GT0.5—80EP9} ON1.0—80EPS] EDsy #-S zHzl 2,99} 3.9
pg/ml o] ATt (Table 19). o]4Fe] A= Euf, S—180 cello] gt GT0.5-80EP<}
ON1.0—80EPE txio| Hlale] Aegkoaw NIAPES fFE3te] 94538 =2 oM

=4 482 e,

2
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Table 19. Cytotoxicity of AG—80EP, GTE, GT0.5—80EP, ONE, ON1.0—80EP against

S—180 cells.
Treatment” Doses Growth of Cells Growth Inhibition EDey (ug/nl)
reatmen (pg/ml) (10" cells/ml) Ratio (%)” oo
10
Control
(DMSO) 20 18.7+1.5 -
30
10 10.4+0.4 44 .4
AG—80EP 20 8.2%0.5 56.1 5.5
30 7.6x1.2 59.4
10 11.3+0.5 39.6
GTE 20 9.31£0.4 50.3 8.1
30 8.4£0.7 55.1
10 8.4%0.8 55.1
GT0.5—80EP 20 7.5£0.8 59.9 2.9
30 6.8+0.6 63.6
10 12.24+0.7 34.8
ONE 20 9.9%0.9 47.1 11.0
30 9.0%0.8 51.9
10 9.2£0.4 50.8
ON1.0—80EP 20 8.6+0.5 54.0 3.9
30 8.0+0.3 57.2

UAG—80EP: 80% ethanol precipitates of submerged liquid cultured in basal medium by

mushroom mycelia. GTE: hot water extract of green tea powder. GT0.5—80EP: 80%

ethanol precipitates of submerged liquid cultured in basal medium with 0.5% green tea

powder by mushroom mycelia. ONE: hot water extract of onion powder. ON1.0—80EP:

80% ethanol precipitates of submerged liquid cultured in basal medium with

1.0% of onion powder by mushroom mycelia.

Y Growth inhibition ratio

sampls growth of cells

100 —

> 100

control growth of cells

1) GT0.125—80EP, GT0.25—80EP, GT0.5—80EP9] S—180A|30l tfgt 524

71 Aol b A e

WA A S g o
(GT0.125—80EP, GT0.25—-80EP, GT0.5—80EP)& S—180A1¥cl] A ate] Al x4 A

A7 S 0.125, 0.25, 0.5%= 2estd

Q4R FE3 NS 0% ®E AAAN AAE
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H% 510" cell& FY3 7 4847 wjY¥ F 18.7<10"cell/m =
A E7F S71ek k. lat 279l AG-80EP2] EDsy a2 11.0 pg/mlo]lar
GT0.125—80EP, GT0.25—80EP, GT0.5—80EP2] EDsy #k-> 717} 5.5, 3.9, 2.9 pg/nl 2 F%7}
S7bshel whel S—180cellol Wit M54 anrt A7 Yebsttt (Table 20).

Table 20. Cytotoxicity of GT0.125—80EP, GT0.25—80EP, GT0.5—80EP against S—180

cells.
Treatment” Doses Growth of Cells Growth Inhibition EDey (ug/nl)
reatmen (pg/ml) (10" cells/ml) Ratio (%)” oo
10
Control
(DMSO) 20 18.7+1.5 -
30
10 12.2+0.7 34.8
AG—80EP 20 9.9%0.9 47.1 11.0
30 9.0%0.8 51.9
10 10.4+0.4 44 .4
GT0.125—80EP 20 8.2%0.5 56.1 5.5
30 7.6x1.2 59.4
10 9.2%0.4 50.8
GT0.25—-80EP 20 8.6+0.5 54.0 3.9
30 8.0%0.3 57.2
10 8.4%0.8 55.1
GT0.5—80EP 20 7.5%0.8 59.9 2.9
30 6.8+0.6 63.6

UAG—80EP: 80% ethanol precipitates of submerged liquid cultured in basal medium by
mushroom mycelia. GT0.125—80EP: 80% ethanol precipitates of submerged liquid
cultured in basal medium with 0.125% green tea powder by mushroom mycelia.
GTO0.25—80EP: 80% ethanol precipitates of submerged liquid cultured in basal medium
with 0.25% green tea powder by mushroom mycelia. GT0.5—80EP: 80% ethanol
precipitates of submerged liquid cultured in basal medium with 0.5% green tea powder
by mushroom mycelia.

sampls growth of cells

2Growth inhibition ratio = 100 — %100

control growth of cells
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t}) ON0.25—80EP, ON0.5—80EP, ON1.0—80EP2] S—1804| ¥l th3+ =

7)Aol A M AIAALA S v vt S 80%olvhE R FAHAI HAE
(AG—80EP), %3}&% (dry weight base® 0.25, 0.5, 1.0%)S 7] Euj=|ol Hd7}slo] w3t
WA AR A ] F S 80% A Eh-& = AT thg, dalEEste] 42 A= (ON0.25—80EP,
ONO0.5—80EP, ON1.0—80EP)& A& a}3& W S—180A2EAE S FAFSHGIT

HZ 5X10" cell& FY3 2T+ 48417 vl F 18.7x10"cell/ml & A EF7}
S 7Vskth. AG—80EP2] EDso %k 11.0 gg/ml©]2131 ONO0.25—80EP, ON0.5—80EP,
ON1.0—80EP9] EDso #t2 Z+z} 8.1, 4.3, 1.67 pg/m 2 FX=7} F71gkel wpgl S—180cellol
et AEzS5Agdanst 24 Jebstth (Table 21).

o,

Al

i

2

Table 21. Cytotoxicity of ON0.25—80EP, ON0.5—80EP, ON1.0—80EP against S—180 cells.

Treatment” Doses Growth of Cells Growth Inhibition EDey (ug/nl)
carme (pg/ml) (x10" cells/ml) Ratio (%)” oo
10
Control
(DMSO) 20 18.7+1.5 -
30
10 12.2+0.7 34.8 110
AG—80EP 20 9.9%0.9 47.1 '
30 9.0%0.8 51.9
10 11.3%£0.5 39.6
ONO0.25—-80EP 20 9.3£0.4 50.3 8.1
30 8.4%0.7 55.1
10 10.2+0.5 28.0
ONO0.5—80EP 20 8.7+0.6 27.0 4.3
30 8.0+£0.5 21.9
10 9.4%0.4 32.1
ON1.0—80EP 20 8.2%0.5 23.4 1.7
30 7.9%0.6 21.2

UAG—80EP: 80% ethanol precipitates of submerged liquid cultured in basal medium by
mushroom mycelia. ON0.25—80EP: 80% ethanol precipitates of submerged liquid
cultured in basal medium with 0.25% onion powder by mushroom mycelia.
ONO0.5—80EP: 80% ethanol precipitates of submerged liquid cultured in basal medium
with 0.5% onion powder by mushroom mycelia. ON1.0—80EP: 80% ethanol precipitates

of submerged liquid cultured in basal medium with 1.0% onion powder by mushroom
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mycelia.
sampls growth of cells 100
control growth of cells

“Growth inhibition ratio = 100—

o}. Mouseo| W 34

a9

Onl$-29) GT0.5—80EP$} ON1.0—80EPE X o 24 32,4 (127%R4), 30.6
(120979 FHAFETR7T P 1, ol A FAA &L vp$2% 47 2utg
(20%)¢F 1718] (10%)7F INE

O718 A o] ZAELE AVee Fo] BE & & =T (24.59)90 4|3 32.2,
36.6, 42.29 2 131, 136, 142%9] FHIF &7} JARon 10~20%°04+=
AAFEaH7 GERE.

O71&uA o] FHFELS A8t Fol % 3 E g2F (24.59)9 H|3) 30.2,
31.3, 33.2¢¥ = 123, 128, 136% +HAFEI} e, AaFEdA 10%9)
A EF7T GERE.

1) GT0.5—80EP$} ON1.0—EP2] moused] 3l &e+A
S—180 B9 A|EZ ICR female mouse? &7 o] Foldt 1Y &
GT0.5—80EP$} ON1.0—80EPE ZH7} 100 pg/0.2m A& 2947HA 02 2
T 429 FoF AE3 mouse?] Fof AELSFE FASIS T (Table 22).
gzt vp-220] FAFHS 25.69 oldlon w0 HAY AEY FE
324013tk GT0.5-80EP Aol A& HFmHo] 324U= ol Hla] 27% 540

A=A o, 2u} E37F ZFol5WA o] A frEo] 4290] AHAIZAA] AESSIT

ON1.0-EPAH 2] A & Hit o] 30.64= thxwol vlal] 20%9 AEAFE7T AT
% 1wk 7 B ZolEW A o] A frEo] 42871 AEEIT o)t ARE =
=23k g gy FEES S HATAA FEEEC S-180 A o FE H5etel
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Table 22. Anticancer effects of GT0.5—80EP and ON1.0—80EP on the S—180 cell—induced

mouse ascites cancer

Treatment”’ Mean survival dayZ) Survival rate (%)% Survival Mouse®
Control
25.6 100 0/10
(DMSO)
GT0.5—80EP 32.4 127 2/10
ON1.0—80EP 30.6 120 1/10

YEach treatment was consisted of 10 mice treated with 100 mg mouse/0.2 ml PBS.
Control mice were given only S—180 cells and PBS. GT0.5—80EP: 80% ethanol
precipitates of submerged liquid cultured in basal medium with 0.5% green tea powder
by mushroom mycelia., ON1.0—80EP: 80% ethanol precipitates of submerged liquid
cultured in basal medium with 1.0% onion powder by mushroom mycelia.

2)Average survival days of mouse until 42 days after treatment.

mean survival days of treatment mice

- : x 100
mean survival days of control mice

¥ Survical rate =

YNumbers of mouse survived until 42 days after treatment.

2) GT0.125—80EP, GT0.25—80EP, GT0.5—80EP<] mouse®] th3F &4
=222 (dry weight base® 0.125, 0.25, 0.5%)& 7] 2w X o] H7}ato] ujost
HATEAA ] gl S 80% ol vha= A v, A Eelste] €2 A& (GT0.125—80EP,

GT0.25—80EP, GT0.5—80EP)2] mouse] the dAS AT (Table 23).

S—180 &9+ A|EZ ICR female mouse?] &7 o] Foldh 1Y Fo
GT0.125—-80EP, GT0.25—80EP, GT0.5—80EP 77} 1001g/0.2m & 2|3 o} 2d7tA o=
53lo AA AFEAS F 42U F AET mouse] FoF AEUFE ZAFSATH

2wt vh-2ao] FAFHS 2459 ojglon w0 HAY AEY T
304 eItk GT0.125—-80EP A9 HoH-S 32.2U= dlxwd vl 31% 540
AFEJon IF 1ntg]= SFol Ay o] 42¢0] A AA7HA] AEekeith. GT0.25-80EP
AT el 33492 dixzatel HlE 36%] AFETIE ATk 1F 1vkE =
ool A ¥ 4290] AHAZEA] AYESTE GT0.5-80EP A2l HdyHo] 34.7¢

¥

]
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TERHE AH7A

olglor] il v 429 FHAFEAE bR AFol
2vhel sk AESAATE AFERAAA % 10~20%E Gl Aol kgt

Table 23. Anticancer effects of GT0.125—80EP, GT0.25—80EP, GT0.5—80EP on the S—180

cell—induced mouse ascites cancer

Treatment”’ Mean survival day?’ Survival rate (%)* Survival Mouse”
Control
24.5 100 0/10
(DMSO)
GTO0.125—80EP 32.2 131 1/10
GTO0.25—80EP 33.4 136 1/10
GT0.50—80EP 34.7 142 2/10

YEach treatment was consisted of 10 mice treated with 100 mg mouse/0.2 ml PBS.
Control mice were given only S—180 cells and PBS. GT0.125—80EP: 80% ethanol
precipitates of submerged liquid cultured in basal medium with 0.125% green tea
powder by mushroom mycelia., GT0.25—80EP: 80% ethanol precipitates of submerged
liquid cultured in basal medium with 0.25% green tea powder by mushroom mycelia.,
GTO0.5—80EP: 80% ethanol precipitates of submerged liquid cultured in basal medium
with 0.5% green tea powder by mushroom mycelia.,

2)Average survival days of mouse until 42 days after treatment.

mean survival days of treatment mice

- - x 100
mean survival days of control mice

¥ Survical rate=

YNumbers of mouse survived until 42 days after treatment.

3) ON0.25—-80EP, ON0.50—80EP, ON1.0—80EP¢] mouse°] 3t 3+ehA
OFul B (dry weight base® 0.25, 0.5, 1.0%)S 7| Zu X H7}ste] w3t
WA AR A ] el & 80% el eh-& 2 A thg, daldElste] €& A= (ON0.25—80EP,
ON0.50—80EP, ON1.0—80EP)¢] mouse°l thdt &S
S—-180 E4¢ A ¥ Z ICR female mouse?] H7o] Foldh 1Y Fo

ON0.25—80EP, ON0.50—80EP, ON1.0—80EPE 77} 100xg/0.2ml& A2 g v 2¢4 0=

=
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530 AA AFHFAS $ 42U F AFET mouse] Fof AELTE 2ALSIATH
izt vhg-2=o] P 24.59 oldlom npg-xo HF ALY FE

3041t ON 0.25—80EP Ag]7-9] H#H-S 30.29= gz vl 23% 740

AgE Ao a5 1nkels 4190] ZIAI7HA] AESHATE ON 0.5-80EP A2+

o

HyHo] 31.34 2 ol HlE] 28%2] AFaIr) AT 2T 1vkgE 419 9]
AIA7A] AEETE ON1.0—80EP A&7+ HHo] 33.2¢ oo o] nls)

36% 9] +9AFEAE Rtk Aol FREE AHAA 1vkelk YEFA,
NBERARA ok 10%% ol AeA @9k (Table 24).

Table 24. Anticancer effects of ON0.25—80EP, ON0.50—80EP, ON1.0—80EP on the S—180

cell—induced mouse ascites cancer

Treatment”’ Mean survival dayZ) Survival rate (%)% Survival Mouse®
Control
24.5 100 0/10
(DMSO)
ON0.25—80EP 30.2 123 0/10
ONO0.50—80EP 31.3 128 0/10
ON1.00—80EP 33.2 136 1/10

YEach treatment was consisted of 10 mice treated with 100 mg mouse/0.2 ml PBS.
Control mice were given only S—180 cells and PBS. ON0.25—80EP: 80% ethanol
precipitates of submerged liquid cultured in basal medium with 0.25% onion powder by
mushroom mycelia., ON0.5—80EP: 80% ethanol precipitates of submerged liquid
cultured in basal medium with 0.5% onion powder by mushroom mycelia.,
ON1.0—80EP: 80% ethanol precipitates of submerged liquid cultured in basal medium
with 1.0% onion powder by mushroom mycelia.,

2)Average survival days of mouse until 42 days after treatment.

mean survival days of treatment mice

- : x 100
mean survival days of control mice

¥ Survical rate =

YNumbers of mouse survived until 42 days after treatment.
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2. FHAEA
.9
OMTT assayE 9% A8 & AAAGANA pg/10 nlo =71 A3
OCytokine 2.2 A3} A171 ROS 17/2.8 cell®] NO AA 9A ad4+=
GTC0.1—-80EPYA 34.4%Z 7}F ¥& NOYA &%9F el 1 &9l
GT0.5—80EP°]3it} HAFEE T HAFAAFSERY 2 J4 a3/} &
OINOS wdo] 7143 &AL GTC0.1-80EPE 27.3%7 3@ 2.

1) MTT assay®ol 23 Cytotoxicity &<l
=R 7 A 9] cateching] A7 BEE &) 95te] MTT assay=
AANBAT 5 /10 ul, 10 #g/10 nl A2l Al ROS 17/2.8 cell?] A=/} Hass A&
ele 4 AL, 1 pg A2l Al controld} HlaLste] F2A =7 fAFeRGlth whebA NO
assayS Y3te] 1 wg/10 nle %2 sample?d ¥S AA3ATt.

140 4

Activity (% of control)

AG-80EP GTCO.1-80EP  GTCO.1-BM  GTCO.3-80EP  GTCO0.3-BM  GTCO.5-80EP  GTCO.5-BM GTC

Figure 39. MTT assay of GTC0.1—80EP in the ROS 17/2.8 cell. GTC0.1-80EP: 80%
ethanol precipitates of submerged liquid cultured in basal medium with 0.1% catechin

extracted from green tea powder by mushroom mycelia.
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2) Cytokine2Z &A3} A]71 ROS 17/2.8 celld] NO A oA &3

Cyokine©. 2 @43} 2171 ROS 17/2.8 cellel GTC0.1-80EPS HEH=Z
A7Fste] NO A4 AAE &<l & 2k A= 100 ug/mlE A2s3lS =, NO
A Al JEE= Figure 40914 B nkol 7o) AG—80EP (14.8+1.3), GTC0.1—80EP
(34.4%1.9), GTC0.1-BM (17.3+2.1), GTC0.3—80EP (22.4%1.3), GTC0.3—BM (19.7£1.7),
GTC0.5—80EP (30.3+1.7), GTC0.5—BM (27.9+1.3), GTC(22.0£1.5)¢] NO A &<
YEl AT Cytokineo 2 &A3L ©1 ROS 17/2.8 cellol]l 0.1% GTC0.1-80EP<] NO A4
AA7E 7HE Fokeh

GTC0.1-80EP+ FHAd =2 5-E] %3k catechin (dry weight base® 0.1%)<
712w Aol H7reto] wj gt MATARA YN S 80%oTE R HHAI Tty
A Ee st @& Alzolrh a5 HIbebA] eFar wi gt AR HA AR vl F=el v
NO A4 A &7t Yebstot

10 -
35 -
30 -

25 +

20 +
15 +
10 +
5 -
o -

AG-BOEP GTCO.1-BOEP GTCO.1-BM  GTCO.3-80EP GTCO0.3-BM  GTCO0.5-80EP  GTCO.5-BM

Figure 40. NO inhibition by GTC0.1—-80EP. GTC0.1—-80EP: 80% ethanol precipitates of

Relative Nitricoxide inhibition

submerged liquid cultured in basal medium with 0.1% catechin extracted from green tea

powder by mushroom mycelia.
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3) AP RAFAA g INOS A AA &%

Cytokine©. & &4 3} A]71 ROS 17/2.8 cellol 4] GTC0.1—80EP7} iNOS©] 1t o
A= FEFS gRlakadth Figure 413 o] INOS 2do] Asfids €<l & 4 AT
INOS 2r&& AG—80EP (86.3+6.1), GTC0.1—80EP (27.345.0), GTC0.1-BM (82.7£3.1),
GTC0.3—80EP (75.0+6.1), GTC0.3—BM (77.3+7.1), GTC0.5—80EP (36.0+6.2), GTC0.5—BM
(55.744.5), GTC (57.7+5.1) & &21&}3aL, o] A2 E NO A A9 P& iNOS
B o ogh Aolgh= S FAAT 7 AT 7] NO A o] Aot 2ol
GTCO0.1-80EPell A iNOS ¥& <} 7} 7} 21t}

(130 kDa)
B—actin

(42 kDa) _

100 -+

20 -
70 A
60 -
50 -
40
30
20
10
o0 4

AG-80EP GTCO.1-80EP GTCO.1-BM  GTCO.3-80EP GTCO.3-BM  GTC0.5-80EP GTCO.5-BM

iNOS expression (% of control)

Figure 41. Inhibition of iNOS expression by GTC0.1—80EP in the ROS 17/2.8 cell.
GTCO0.1—80EP: 80% ethanol precipitates of submerged liquid cultured in basal medium

with 0.1% catechin extracted from green tea powder by mushroom mycelia.
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o Wy

2t

OLPS 1 pg/ml, IL—18 12.5 pg/ml, TNF—a 25 wg/ml-2 AHsF2w 71 =&
NOA4 522 1Y

OGT0.5—80EP, ON1.0—80EPY AMFH = Q3 u929 T AX< B A|¥9 F242
Z7N713 8% CiFe Z/HI7IBE GT0.5-80EPS] 437t wgoz @y
58274 2t YL

OGT0.5—80EP, ON1.0—80EPS] HFH=Z IL-1¢ IFN—y A4S Ho] 4=

1) Tumor necrosis factor®] 97} 54

AZZU e A tumor necrosis factorg &Q1st7] $8te] AUl A NO (nitric
oxide) A3t 2 x 10°7]9] AEE 24wello] £538te] 1% dAA S 10%9] fetal
bovine serumeo] ¥ DMEM HjMol A 37°C 5% CO, incubatorol| Al 3}5-%&oF ujk3k
U A= w gt oz wAsiqlth. of7]el] Cytokine &§tel& A gldto] 24, 4841t &<t
joksl ths, wjUYNS Griess Reagent (mixture of 1 part of 1 % sulfanilamide in 5%
phosphoric acid and 1 part of 0.1% naphthylethylenediamine dihydrochloride in water) ¢}
1:182 =335l sodium nitriteE 10~100 uMLS ZTF2H o2 o] &3] 550 nmol Al
SHEE SASAH

Cytokine LPS9] &% g Alelli= NO A9 Wats g2 & $71 gk
) A cytokine¥t LPSE &33F cytokine Mo ZHE NOY AAS &9
AR ool ARE Huf LPS 1 pg/ml, IL—-18 12.5 ug/ml, TNF—a 25 pg/ml-&
At 7HE =2 NOAEedS Bt (Fiture 42).
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Figure 42. NO production by concentration and treated time of cytokine mixture.

2) 84 C; IL-2 2 IL-6 TE=

HAFAA 55 80% et HAE (AG-80EP)T Zapitd-S FH7psh
wj x| A ket WA FAA] WS EC] 80% ol e HE (GT0.5-80EP) 9} Fupis
A7pgE v Aol Al Fet WAEARA W FES] 80% oS dE (ON1.0—80EP)S] ™
Aol A= gEgs Aunr] 98 g4 IL-2, IL-6, Csx s AT

AG—80EP ¥ GT0.25, GT0.5¢] IL—2 (Antiinflammatroy cytokine®] &%=
AG, GT0.5, GT1.0014 z+z} 31.2, 25.2, 24.0 pg/ml = thZT-9] 49.6 pg/mli} W) W59 S
o)A oz vrolh v} (Figure 43). IL—-6% thxw-9 140.5 pg/ml Bt} %<& 193.8, 219.7,
240.8 pg/ml & ‘E':X]"fr‘:_]“ TS Avbeta w2 E SVMASSE IL-69 &40 =A YEET
(Figure 44). Cs8%2 S22 Aok 57t 71855 S7he oy f94<d
Z7}E Ho|x = »kE‘r (Figure 45).

IL-6 2 Cs:9 2282 T Axet B Axe wd 2 A3 e
cytokines®] % 2 cytokines receptor A 5ol Art. AL WA AANA T AEY
AMEZE F ATE to], Al W B e T Alxed 45 veld=
upo] AR HA] ol o3 P = FAAAEe] Ak

||\
o

H

2 0
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IL—2 (T—cell growth factor):= T A|XEol| A #H] %= glycosiylated protein =
helper T cell®] @4l 244 A& stedl, SAdstd T AlEe IL-25 #4350+
FHo) IL—2 receptor®} transferrin recepter’} YEFIL, o] Ao] T A|Eo AL&ZA <l Z4S
doFit e g [L-29 EH|7} How HEF AA 9 NK MEFA Z B AEY
FAISEA S Z=7FA1 71, ZEoA] antimetastatic S vERTE  o]Ate] AuE B
GT—80EPS] AH=Z <lste] w929 T M¥Ee} B Axe] F4& Z7H71a 8%
C383S S7MA 7122 GT0.5—-80EP9] AF7F dutdow we] SdZFd g37} rka
T Ut

004'

ﬂlhi

50 -
50 -
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=
£
o,
2 30 -
—
o
=
20 -
10 -
0
Control AG-80EP GT0.25-80EP GT0.5-80EP
Treatment

Figure 43. Serum interlukin—2 level of mice injected I.P. with GT0.25—80EP and
GT0.5—80EP for 2 weeks.
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Figure 44. Serum interlukin—6 level of mice injected I.P. with GT0.5—80EP for 2 weeks.
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Figure 45. Serum C3 level of mice injected I.P. with GT0.5—80EP for 2 weeks.
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GRS H7Ee v Aol A kAl WAFAA Q] IL-2, IL-6, Css &
sk th, AG-80EP, 2 GT0.25—80EP, GT0.5—80EP2] IL-29] &5k AG,
GT0.5—80EP, GT1.0—80EPol A ztz} 31.2, 28.0, 27.2 pg/mlE eIt (Figure 46).
x=T-9] 49.6 pg/ml Hrke w2 FAI oW Z4zke] At §9A 9 Sk
NATH IL-6% 2T 140.5 pg/ml B} ¥& 193.8, 208.0, 221.4 pg/m o2 Yy a-o
A7Vetal F2E F7MAAFE IL-69 &A4do] =4 UERS Y (Figure 47). Ca8Hse
FIHEE ] Ayt S7EeE o] S o oA SUHE HolAl=

ottt (Figure 48).
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Figure 46. Serum interlukin—2 level of mice injected I.P. with ONO0.5—80EP and
ON1.0—80EP for 2 weeks.
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Figure 47. Serum interlukin—6 level of mice injected I.P. with ONO.5—80EP and
ON1.0—80EP for 2 weeks.
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Figure 48. Serum C; level of mice injected I.P. with ON0.5—80EP and ON1.0—80EP for

2 weeks.
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3) Marcrophage25-E cytokinesd] - EZHH| AL
AG—80EP ¥ GTO0.25—80EP, GT0.5—80EP®l t 3} macrophage AF=&AJo) <]t
cytokines®] FiEsS ZAFSH7] fl8ke] IL-13 INF-vyeo] &8 433t AP 2
GT0.25—80EP, GT0.5—80EP2] A2]= <lsto] me} thx7 (8.4, 40.4 pg/m)ol H]s}o]
AG—80EP % GTO0.25—-80EP, GT0.5—80EP2] AH#ol sl IL—-19} IFN—-vy A4 5]
747} 24,8, 30.2, 34.1 pg/ml, 40.7, 57.7, 69.2 pg/ml 2 Fe]H o2 F7taklth (Figure 49).

AG-80ER GT0.25-80ER GT0.5-80ER AG-B0EP GT0.25-80EP GT0.5-80EP

IL-1 (pg/ml}
b

IFN-a (pglml)
8

Treatment Treatment

Figure 49. Induction of IL—1 and IFN—v form macrophages by the stimulation with
GTO0.25—80EP and GT0.5—80EP.

AG—80EP % ONO0.5—80EP, ON1.0—80EPe°| ™%} macrophage A=&Ado| 2|3k
cytokines®] fri=sS dotr 7] 9Jste] IL-13 INF-ve] &4& SAsAT iz (8.4,
40.4 pg/ml)l HEe] AG—80EP @ ONO0.5, ON1.0 80EP?] Aol A= IL—19 IFN—vy
s ol 247+ 24,8, 26.3, 30.1 pg/ml, 40.7, 45.9, 51.4 pg/m 2 ZF7}8tF o FA &
A}t (Figure 50).
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Figure 50. Induction of IL—1 and IFN—v form macrophages by the stimulation with
ONO0.5—80EP and ON1.0—80EP

6. AER 7ML

8¢

OHAZAASAAEY Ak HAZAA WFEL F5T HHo] Aste] BENR
AFLZ, Yo7k $5HEA Ad A ABHL ZE 1F S AR

OFFAES A9E A B BY N AFAFLR St Aol MYAT Rox
7, FheEe] wHY PGS ST A54el BRE ATl ALHAL.

7. R EAA =3
WAEA A Eel 301 s XA 30kgol EFako] 55Col A 3ATHESH
BN T8 oA Axd AFol 3 | 2718 WA EAA

g Al =33 (Figure 51).
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Figure 51. Green tea treated with submerged liquid culture of mushroom mycelia.
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(Figure 52).
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Control GT 0.125 GT 0.25 GT 0.5

Figure 52. Green tea drink fermented with mushroom mycelia by submerged liquid

culture

o WAFAAPF SR A=
FopAlFe] A4S Punchs gRlwel § wgrAE oz 44Er.

= =
AALRAN R A0l wRAS AIAFAND FALLE Wol DAUTE

8= %—%1 zﬂii %o} FAFoR FZHA &2 A

ON 0.25A3%9] 45 Fopig=H-
AHWRgAA Q] Eolgt guf gro] gtk v glzatel vlste] wute] o 7s)
Fu}o] &yt "ol Wt} (Figure 53). ON 0.53% ON 1.0¢] A&7+ %ute] &3} gro
ZYPAR, Ve E "olrmy JrR e gL ol
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Control ONO.25 ON 0.5 ON1.0

Figure 53. Agaricus blazei hot water extract submerged culture with onion.

2. HAZAIA GA FA L o] &3 B AF Ak

GT 0.125, 0.25, 0.5%, ON 0.25, 0.5, 1.08]1%E 400 Lo 5+ 40 kg (10%, w/v)<
=3t }04 freeze dryO}OdE} Freeze dry3t 9 3|5 498 41kgo & °F 10%9
k3!

TE7F S

2 a =5
ARZEN 0z Aol M FANZUA H3e} vl A FAH 2
a =

AP GT0.125 GTO0.25 GTO0.5
Figure 54. Freeze dried green tea powder treated with submerged liquid culture of

mushroom mycelia.
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S YERNTE (Figure
ot FAAZEAA Fule]

AP ONO0.25 ONO.5 ON1.0
Figure 55. Freeze dried onion powder treated with submerged liquid culture of

mushroom mycelia.

7. AFe F297L

7t B HA
2.9
OGTO0.5914 B3 oA 7|a=7t ¢%
OON1.091 4 53} oA 7| 5=t ¢5%

1) Z2AAFY #5HA
SAREES WAl 0.5% H7Fstel MAAARAIE Wi AelTt (GT0.5)0lA 3
(7.0)9F 8 (6.8)°] o] =& HFE AAh o= dET 0.25% (GT0.25), 1.0%
(GT1.0)el H&f AkAQl 7|a %7t %2 o2 FrtE vk ME A% GT0.5 A 2] Fol A
6.4% o] YeEtETh GT1.0 AEFol s tizxTel vste] A4l 75wl glo] W
S At o= AFE AAe He M2 wol paneliste] HAo] ANE F = IS
al

Ao AZET. E3 GTLOTE SA4Re] BFgislol Hene w9
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2akdth. GTO.57 el oFzt W25ko] vzl Hlgte] FARE fro] Aol a2 oyl
THAQ 7|z o8k F7k= GT0.5 FakAlFe] =4 B7he At (Table 25).

Table 25. Sensory score of green tea powder treated with submerged liquid culture of

mushroom mycelia

Control GT0.1" GT0.5” GT1.0”
Aroma 5.6+1.0" 6.3£1.2 7.0x1.5 6.7t1.4
Flavor 5.6x1.0 6.411.2 6.811.2 6.4+1.2
Color 5.6x1.0 6.0£1.5 6.4%t1.4 5.0x1.0
Off—flavor 2.5+0.9 2.5%14 2.4%+14 2.5%0.9
Tartness 3.1+1.4 3.3+1.2 3.8+1.4 5.9+1.0
Sweet taste 4.810.7 5.0£1.0 5.1%£1.1 4.1£1.0
Acceptability 5.4£0.8 6.0£1.0 6.3£1.0 5.1£1.1

1)Submerged liquid cultured in basal medium with 0.1% green tea powder by mushroom mycelia.
2)Submerged liquid cultured in basal medium with 0.5% green tea powder by mushroom mycelia.

3)Submerged liquid cultured in basal medium with 1.0% green tea powder by mushroom mycelia.

4)AverageriS.D.. Sixteen peoples participated panelist.

2) ¥9AEFY #SHA
oIS v Ao 1.0% X47}o}°# WHAFAAE st A2l (ON1.0)dl A g
6.7)¢F B (6.5)°] o] Eo
o

~

Flo uZi

Foston, FIx 9} w2t gs}%%%q Tt S S E FUFskSl oy S A Rl
Z|E ko= & 9 v A A Ut FIY wETF SUHESE duke skl
(Table 26).
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Table 26. Sensory score of onion powder treated with submerged liquid culture of

mushroom mycelia

Control ON0.1" ON0.5” ON1.0%"
Aroma 5.6+£1.0" 6.0x1.3 6.3t1.4 6.7t1.4
Flavor 5.6+1.0 6.1+£1.0 6.4%+1.0 6.5+1.5
Color 5.6+1.0 5.8+1.4 6.6+1.1 6.6x1.4
Off—flavor 2.5%0.9 2.8+1.0 3.1+0.9 3.56%+0.9
Pungent taste 3.1+1.4 3.4%+1.3 4.3+1.0 4.841.0
Sweet taste 4.810.7 5.1£0.9 6.0£1.0 6.1£1.0
Acceptability 5.4+0.8 5.8%1.0 6.4+1.0 6.5+0.9

1)Submerged liquid cultured in basal medium with 0.1% onion powder by mushroom mycelia.
2)Submerged liquid cultured in basal medium with 0.5% onion powder by mushroom mycelia.
3)Submerged liquid cultured in basal medium with 1.0% onion powder by mushroom mycelia.

4)AverageriS.D.. Sixteen peoples participated panelist.

U #1498
2.
O B3 oA 7127 $5% %2AF GT0.59 F7INE

gka gko] -3k GTO0.543%2 713 8S GC-MSZ 543 A3 Table 27,

Figure 563} Zo] Hartoms= whgo] 2 4 gl WY spgeel 444U
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Table 27. Volatile flavor compounds identified from green tea product (GT0.5) by
GC—MS

RT Compounds RT Compounds
11.834 4-—terpineol 33.158 phenethyl alcohol
12.943 2—hendecanone 34.747 o—xylene—3,6—diol
15.053 bicycloelemene 35.581 caryophyllene oxide
24.236 3methyl—6—piperitone 36.387 perilla alcohol
24.630 undeca—2,6—diene 36.844  benzene 1—methyl
24.968 aceticacid,benzylester 37.176 benzeneethanol, 2—methony
27.122 ethanone 38.656 o—ethylphenol
28.768 4—decene 38.804  veridiflorol
28.888 2,6—octadien—1-0l,3,7—dimethyl 39.016 trans—2—cyclohexan—1-ol
28.471 benzeneethanol, 3—methoxy 39.325  benzenemethanol
29.191 1h-indene,1,7,3—trimethyl 40.456 phenol 2—ethyl—6—methyl
29.346 propanoic acid 2—phenylethylester 41.245  phenol.4ethyl
30.214 trans[+]carveol 41.725  alpha—cadinol
30.449 imidazole, 2—ethyl—4—methyl 42.916  alpha—cadinol
30.752 benzenenethanol 43.908 phenol,3,4—dimethoxy
30.872 2.6—octadien—1-0l,3.7—dimethyl 44.285 1—octadecanol
31.123 nerylacetone 45,388 1—ethanone
Abundance e e TIC: PCW0014.D
| 6500000
6000000
| 5500000
: 5000000
I 4500000
E 4000000
| 3500000
| 3000000
1 2500000
2000000
} 1500000
; 1000000
\
i 500000 MMMM}“
e 12,00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 26.00 30.00 32.00 34.00 36,00 38.00 40.00 42.00 44.00 46,00 48,00 50,00

Figure 56. A typical GC—MS chromatogram of volatiles from GTO0.5 product.
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o. g
8.9
OFZAFE (GT0.5)F FHAF (ON1.0)9] #3%F : sucrose, glucose, fructose.
OFAEY = FAELS AVEIA &L 7| 2ujA o HAFAIAE It AF
(AP)%E oxalic acid®} succic acidgFeo] ¥2.
O=ZAE (GT0.5)L malic acid®} malonic acid®] H]&°] H&.
O%HA|#F (ON1.0)2 oxalic acids®} succinic aicd®] H]&o°] Fg.
O=xAE (GT0.5) L—alanine, L—phenylalanine 2] o}7|x=AF 3Fo] L.
O%3A|E (ON1.0)2 L-serine®] %5 (12.70%).

IDIACS
X ¥ 9] retention timeS arabinose 15.65, fructose 16.41, galactose 14.41,
glucose 12.64, lactose 11.46, maltose 11.14, mannose 16.00, ribose 29.40, sucrose 10.70,
xylose 13.64, fucose 15.620|th. ==} AdAAE 2% FQ FE sucrose, glucose,
fructoseol 1 2.m, 7.71% thd A7} 2.87% Ff= o] AUt (Figure 57). =A%

bt FUHRE b WE Po) FRs Gt A7 Aelst gllth (Figure 58).

ONO RI#77 GTO05 RI1
2 1U

T T T T T T T
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0

Figure 57. HPLC of sugar in green tea powder treated with submerged liquid culture

of mushroom mycelia
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80.!

MONO_RI#80 ON 1.0 RI_1
? U

2-10.848

70.0—
60.0-
50.0+

40.0—

30.0
20.0—

10.04

1-7.670

1 min|
-10.0 T T T T T T T
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0

Figure 58. HPLC of sugar in onion powder treated with submerged liquid culture of

mushroom mycelia

2) {714k
ETw Y retention time-> oxalic acid 7.99, tartaric acid 8.38, malic acid 9.62,
malonic aicd 9.99, lactic acid 10.92, acetic aicd 11.53, maleic acid 12.16, citric aicd 14.43,
fumaric acid 14.55, succinic acid 16.64% o]3it},
SRR e oSS iAol H7bekA| eFal MATANA &

)
o2
e
E)

oxalic acid (43.09%), acetic acid (2.67%), succinic acid (12.31%) 7}
th SakEs Hobete] wger AE ] A9 oxalic acid, fumaric acid,
succinic acid, tartaric acid, malonic acid, acetic acid, succinic acid?} &% o] ATk
(Figure 59). ¥3-EUS H715te] vjkst A% 2] -5 oxalic acid, fumaric acid, succinic
acid7} vl=EA)8taL succinic acid T ¥ o1 90Tt (Figure 60).

SAATS AT BT BT ARG AT Y %71@—% FHakA
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20 PCW-ORGANIC ACID #16 AP uv_wvIs 1 100 PCW-ORGANIC ACID #10 GT0.125 UV VIS 1
 jmAU WVL:214 nm - mAU WWVL:214 nm
1-7.992 2-7.985
18.04 807
6.0+
16.0-
4.0+
14.0+
5-18.318 2.0
12.0+
0.0 1-1.063
10.0+
-2.04
8.0+
-4.0-{ ) 4-16.493 5 0 548
/
6.0+ -6.0+
4.0-| 6-20.363 8.0
-10.0+
2.0+
// -12.04
L U
20 T T T T o -15.0 T T T T T T T i
0.0 5.0 10.0 15.0 200 250 30.0 0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0
5.0_PCW-ORGANIC ACID #11 GT0.25 uv_vis_1 16.0_PCW-ORGANIC ACID #12 GTO05 uv_vis_1
“mAU WVL:214 nm “mAU WVL:214 nm
4.0-{ 4-16.380 14.04 1.7.902
3.0-|
12.0+
2-9.943
2.0+
3-11.847 10.0-
1.04
8.0+
0.0+
3-9.962
6.0
-1.0-{
4.0
2.0 6 -20.287
-3.0+
4.0
5.0 T T T T T -
0.0 5.0 10.0 15.0 20.0 25.0 30.0

Figure 59. HPLC profile of organic acis in Green

GTO0.25

GTO0.5
tea (GT) products.
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20.0_PCW-ORGANIC ACID #16 AP LV VIS 1 6.00_PCW-ORGANIC ACID #13 ON025 UV VS 1
O TmAu WVL:214 nml 0% mau WVL:214 nm)
1-16.265
1-7.992
18.0
5.00
16.0-
4.00-
14.0
- 2-20178
5-18.318 3.00]
12.0
10,04 2.00-
8.0 1.00-
6.0
0.00- /
4.0+ 6 -20.363
3-11.597
-1.00
2.0
/
/
/ -2.00-|
0.0 )
2.0 T T T T T o -3.00 T T T T T min
0.0 5.0 10.0 15.0 200 250 30.0 00 5.0 10.0 15.0 200 250 30.0
PCW-ORGANIC ACID #14 ONOS v VIS 1
9.0 PCW-ORGANIC ACID #15 ON 1.0 UV_vis_1
mAU WVL:Z14 nml 14,055 PR
2-18.242 1-7.987
8.0 12.5]
11.34
7.0
10.0]
6.0
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Figure 60. HPLC profile of organic acids in Green tea (GT) products.
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o
AR AR TS H7bste] vt AlE2] 4 (GT 0.5)% L—alanine, L—leucine,
L—phenylalanine, L—arginine®] i o] At} (Table 28).
Table 28. Compositions of free amino acids of green tea product (GT0.5) and onion

product (ON1.0)

Amino acids GT0.5" *ON1.0”
L—Proline 1.05 1.16
Glycine 2.72 1.89
L—Alanine 8.02 11.84
L—Valine 3.34 3.04
L—Isoleucine 2.33 2.12
L—Leucine 4.43 3.85
L—Phenylalanine 4.24 2.22
v—Amino—n—butyric Acid 4.64 3.95
Ammonium Chloride 37.65 6.86
L—COrnithine 4.91 2.87
L—Lysine 3.99 21.47
L—Histidine 3.11 8.84
L—Arginine 4.44 4.11

UGreen tea powder (0.5%) treated with submerged liquid culture of mushroom mycelia

»Onion powder (1.0%) treated with submerged liquid culture of mushroom mycelia
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8. ¢tAA FA}

7} @3 5o S48 (F4)

89F

OGT0.25—80EP, GT0.5—80EP, ON0.5—80EP, ON1.0—80EP A|&& Z}Z} 500mg/kg
mouse (15 mg/30 g) BTHFAA FASAL BX A &S

D A 2 s aF
AG—80EP$} GT0.25—80EP, GT0.5—80EP, ON0.5—80EP, ON1.0—80EP A|5& 77}
500mg/ke mouse (15 mg/30 g)& 3|48t 0.2 mlA 27} 3590 (meg. ICR &4 7+
1ovkelo] A-Fo sto] SASAAES FAHA 74 AMYFE AESEIAL (Table
29), =3 o] 7HA AAFEHQ WEtE BT Fo GUREH 7Y S AMY
FES g EFOA QUSITE o] A3 AGSH GT, ONARESF 7} 4
=l

AEAAEANA ol 54& Holx &ttt (Table 30).

e

Table 29. Mortality of mice treated orally with GT0.25—80EP, GT0.5—80EP, ON0.5—80EP
and ON1.0—80EP for 7 days.

S Treatment Days after treatment Final
| (15mg/30g) 0 | 1 | 2 | 3| 4| 5 | 6 | 7 |moralty
Control 0/10” | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 0/10
AG—80EP 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 0/10

Male GT0.25—80EP | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 0/10
GT0.5—80EP | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 0/10
ONO0.5—80EP | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 0/10
ON1.0—80EP | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 0/10
Control 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 0/10
AG—80EP 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 0/10

Fema GT0.25—80EP | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 0/10
GT0.5—80EP | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 0/10

le ON0.5—-80EP | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 0/10
ON1.0—80EP | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 | 0/10 0/10

DValues are expressed as animal numbers (cumulative mortality number of mice/total

number of mice)
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Table 30. Clinical signs in mice treated, orally with GT0.25—80EP, GT0.5—80EP,
ONO0.5—80EP and ON1.0—80EP for 7 days'.

S Treatment Clinical Days after treatment
ex
(15mg/30g) sign 0 1 2 3 4 5 6 7
Control NAD? 10 10 10 10 10 10 10 10
NAD 10 10 10 10 10 10 10 10
AG—80EP DMA? 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10
NAD 10 10 10 10 10 10 10 10
GT0.25-80EP DMA 10 10 10 10 10 10 10 10
Male NAD 10 10 10 10 10 10 10 10
GTO0.5-80EP DMA 10 10 10 10 10 10 10 10
NAD 10 10 10 10 10 10 10 10
ONO.5—-80EP DMA 10 10 10 10 10 10 10 10
NAD 10 10 10 10 10 10 10 10
ONT.0—-80EP DMA 10 10 10 10 10 10 10 10
Control—80EP NAD 10 10 10 10 10 10 10 10
NAD 10 10 10 10 10 10 10 10
AG—80EP DMA 10 10 10 10 10 10 10 10
NAD 10 10 10 10 10 10 10 10
GT0.25-80EP DMA 10 10 10 10 10 10 10 10
Female NAD 10 10 10 10 10 10 10 10
GTO.5—-80EP DMA 10 10 10 10 10 10 10 10
NAD 10 10 10 10 10 10 10 10
ONO.5=80EP DMA 10 10 10 10 10 10 10 10
NAD 10 10 10 10 10 10 10 10
ONL.O—80EP DMA 10 10 10 10 10 10 10 10
UMice were used in all treatments
NAD : not abnormalities detected.
YDMA : decrease of motor activity.
2) Az
N d¢ FEES 0.2 nl (15 mg/30g)E ICR ¢<F Z+ 10vtg] o] 74759
shol FARAAYS FAFAUA 74 BRI WS S Fol F 7Y F
ke BRAE RN 2Tl v FAERAT Fede 9ok S 2T E 3.9
go] e ar, Aol uhel Z+7; 3.7, 3.5, 4.9, 3.6, 3.8 go] S7}F3th
E3 AN E YTl e SAAAAT Fade A F dxzTE 2.0
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go] Z7Vskglar, A7 Ftel wet zHz; 2.0, 2.5, 3.1, 4.1, 3.7, 3.4 go] Z=7}8+ ) (Table 31).

Table 31. Body weights in mice treated orally with GT0.25—80EP, GT0.5—80EP,
ON0.5—80EP, ON1.0—80EP for 7 days”

Days after treatment

Treatment ) .
Sex (15m8/30g) Final mortality :
0 4 7 Gain
Control 31.241.0% 32.9%£1.5 35.1%1.5 3.9
AG—80EP 31.1+1.1 32.6%1.1 34.9+t1.4 3.7%
GT0.25—80EP 31.7£1.1 32.5%1.2 35.2+1.3 3.5
Male GT0.5—-80EP | 30.3%0.8 | 32.720.8 | 35.241.2 4.9
ONO0.5—80EP 31.7£0.9 33.7%£1.3 35.3+1.4 3.6
ON1.0—80EP 31.4+1.2 32.5%1.1 35.2%1.5 3.8
Control 28.4%+1.2 29.56%+1.3 30.4%1.3 2.0
AG—80EP 27.9%£0.9 29.0%£0.8 30.4%1.2 2.5
GT0.25—80EP 28.1£0.8 29.3£1.2 30.3%£1.2 3.1
Female GTO0.5—80EP 27.6%£0.8 29.9£1.1 31.7£1.3 4.1
ONO0.5—80EP 28.1%+1.0 29.7£1.3 31.8%£0.9 3.7
ON1.0—80EP 27.7£0.8 29.0£1.2 31.1%1.5 3.4

Y 10 mice were used in all treatments
“Mean + SD.

“No significantly different from control at p<0.05 by t—test.

)
S

)

rum 1

A2
E 0.2 ml (15 mg/30g)E ICR &5 7} 10mte]ol| 475 3t
FAEAAANES PsHA] Z 7] (cecum, intestine, stomach, adr. gland, brain, heart, liver,
kidney, spleen, testis, thymus)2l AA/o]4d S-S Fobz o2 ZALeI3t}t (Table 32,

Table 33). A& 7o F 74 F A7|E HZdte] /&, 4, THE A A oprd

N
M
2
)

i

AR
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Table 32. Gross findings in male mice treated orally with GT0.25—80EP, GT0.5—80EP,
ONO0.5—80EP and ON1.0—80EP for 7 days

Treatment (15mg /30 g)

Organ Clinical sign GTO0.25 GTO0.5 ONO.5 ON1.0
Control AG=80EP  _gipp _gopp  —80EP  —80EP
Organ Adhesi?n - y - - - - -
NGF 10(100%)~:10(100%):10(100%):10(100%):10(100%):10(100%)
Enlargement - - - - - -
Cecum NGF  10(100%) 10(100%) 10(100%) 10(100%) 10(100%) 10(100%)
Intestine Enlargement - - - - - -
NGF 10(100%):10(100%):10(100%):10(100%):10(100%):10(100%)
Stomach Enlargement - - - - - -
NGF 10(100%):10(100%):10(100%):10(100%):10(100%):10(100%)
Enlargement - - - - - -
Adr. gland
NGF 10(100%):10(100%) 10(100%):10(100%):10(100%):10(100% )
Brain Enlargement - - - - - —
NGF 10(100%):10(100%):10(100%):10(100%):10(100%):10(100%)
Heart Enlargement - - - - - -
NGF 10(100%):10(100%) 10(100%):10(100%):10(100%):10(100%)
Liver Enlargement — - - - - —
NGF 10(100%):10(100%) 10(100%) 10(100%):10(100%):10(100%)
Kidney Enlargement — - - - - —
NGF 10(100%):10(100%):10(100%):10(100%).10(100%):10(100%)
Spleen Enlargement - - - - - -
NGF 10(100%):10(100%) 10(100%):10(100%):10(100%):10(100%)
Testis Enlargement — - - - - —
NGF 10(100%):10(100%)10(100%) 10(100%):10(100%):10(100%)
Thymus Enlargement — - - - - —
NGF 10(100%):10(100%) 10(100%):10(100%).10(100%):10(100%)

UNGF: No gross finding.

() : % of finding from animal number 10.
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Table 33. Gross findings in female mice treated orally with GT0.25—80EP,
GT0.5—80EP, ONO0.5—80EP and ON1.0—80EP for 7 days

Treatment (15mg /30 g)

Organ Clinical sign GTO0.25 GTO0.5 ONO.5 ON1.0
Control AG=80EP  _gipp _gopp  —80EP  —80EP
Organ Adhesi?n - y - - - - -
NGF 10(100%)~:10(100%):10(100%):10(100%):10(100%):10(100%)
Enlargement - - - - - -
Cecum NGF  10(100%) 10(100%) 10(100%) 10(100%) 10(100%) 10(100%)
Intestine Enlargement - - - - - -
NGF 10(100%):10(100%):10(100%):10(100%):10(100%):10(100%)
Stomach Enlargement - - - - - -
NGF 10(100%):10(100%):10(100%):10(100%):10(100%):10(100%)
Enlargement - - - - - -
Adr. gland
NGF 10(100%):10(100%) 10(100%):10(100%):10(100%):10(100% )
Brain Enlargement - - - - - —
NGF 10(100%):10(100%):10(100%):10(100%):10(100%):10(100%)
Heart Enlargement - - - - - -
NGF 10(100%):10(100%) 10(100%):10(100%):10(100%):10(100%)
Liver Enlargement — - - - - —
NGF 10(100%):10(100%) 10(100%) 10(100%):10(100%):10(100%)
Kidney Enlargement — - - - - —
NGF 10(100%):10(100%):10(100%):10(100%).10(100%):10(100%)
Spleen Enlargement - - - - - -
NGF 10(100%):10(100%) 10(100%):10(100%):10(100%):10(100%)
Testis Enlargement — - - - - —
NGF 10(100%):10(100%)10(100%) 10(100%):10(100%):10(100%)
Thymus Enlargement — - - - - —
NGF 10(100%):10(100%) 10(100%):10(100%).10(100%):10(100%)

UNGF: No gross finding.

() : % of finding from animal number 10.
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0.2 ml (15 mg/30g)E ICR &= Z+ 10wke]el A% 3t
A 79 Fo] delZFe] WBC, RBC, Hb, Hct, Platelet, MCV,
MCH, MCHCE FAtt (Table 34, 35). =74 iz~ H]a] RBC, Hb, Het %
BLP7} &7Fakaint. w3k ¢h7lol A% RBC, Hb, Het, @ BLP7} &7}t

weka] o] GT % ON& mouse®] < A3HHRI QIxte] JF& mAA] F&
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Table 34. Hematological findings in male mice treated orally with GT0.25—80EP,
GT0.5—80EP, ONO0.5—80EP and ON1.0—80EP for 7 days

Treatment (15mg /30 g)
)

Ttem' GT0.25 GT0.5 ONO.5  ONI1.0
Control " AG=80EP _q0pp _gopp  —80EP  —SOEP

WBC (Thous/ul) 3.35 3.24 3.99 4.12 4.05 3.98
RBC (Mil/ul) 7.35 7.57 7.54 7.48 7.95 7.62
Hb (g/dL) 12.8 12.4 13.4 13.6 12.9 12.5
Het (%) 40.6 41.5 39.7 44.2 48.4 40.3
Platelet (Thous/ul) 498 398 498 385 412 431
MCV (fL) 56.3 59.7 58.4 54.6 58.4 57.5
MCH (pg) 17.1 18.4 18.3 16.3 17.5 17.3
MCHC (g/dL) 32.4 31.4 33.1 29.4 28.5 29.1

YWBC; white blood cell, RBC; red blood cell, Hb; hemoglobin, Hct; hematocrit, BLP;
blood platelet, MCV; mean corpuscular volume, MCH; mean corpuscular hemoglobin,

MCHC; mean corpuscular hemoglobin concentration.
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Table 35. Hematological findings in female mice treated orally with GT0.25—80EP,
GT0.5—80EP, ONO0.5—80EP and ON1.0—80EP for 7 days

Treatment (15mg /30 g)
)

Ttem' GT0.25 GT0.5 ONO.5  ONI1.0
Control "AG=80EP _q0pp  _gopp  —80EP  —SOEP

WBC (Thous/ul) 3.20 3.00 1.94 4.10 3.90 4.05
RBC (Mil/ul) 7.40 7.76 7.39 8.62 7.46 7.68
Hb (g/dL) 12.9 13.8 12.3 13.3 13.2 12.9
Het (%) 40.4 41.6 39.5 46.3 44.8 46.4
Platelet (Thous/ul) 546 484 364 343 435 431
MCV (fL) 53.6 53.6 53.5 53.7 60.1 54.8
MCH (pg) 16.8 17.8 16.6 15.4 17.7 17.7
MCHC (g/dL) 314 33.2 31.1 28.7 29.5 30.6

YWBC; white blood cell, RBC; red blood cell, Hb; hemoglobin, Hct; hematocrit, BLP;
blood platelet, MCV; mean corpuscular volume, MCH; mean corpuscular hemoglobin,

MCHC; mean corpuscular hemoglobin concentration.

5) g s}t HA}
RE AEE 0.2 ml (15 mg/30g)E ICR ¢ 7+ 10vtg]ol] AFFo] gt A4

5 A3 79 %o ANF2] lactic dehydrogenase, aspartate aminotransferase, alanine

o
o

aminotransferase, alkaline phosphatase, creatine phosphate kinase® &3} total protein,
albumin, glucose, cholesterol, triglyceride, creatinine, blood urea nitrogen, calcium,

phosphorus, uric acid®] %S =733t} (Table 36, 37).
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Table 36. Biochemical findings in male mice treated orally with GT0.25—80EP,
GT0.5—80EP, ONO0.5—80EP and ON1.0—80EP for 7 days

Treatment (15mg /30 g)

1)
R R e
Protein (g/dL) 5.5 5.5 5.7 5.4 5.4 5.3
Albumin (g/dL) 2.0 2.0 2.1 1.9 1.9 2.0
BUN (mg/dL) 34 34 32 26 25 22
Creatinine (mg/dL) 0.4 04 0.4 0.4 0.4 0.3
Uric acid (mg/dL) 4.9 4.1 4.7 4.7 5.0 5.4
Glucose (FBS, mg/dL) 286 255 228 272 294 335
AST (SGOT IU/L) 53 65 96 62 54 64
ALT (SGPT IU/L) 36 43 74 41 28 36
v—GTP (IU/L) ND* ND ND ND ND ND
ALP (IU/L) 423 455 522 412 346 385
CPK (IU/L) 158 148 194 130 204 155
Cholestrol (mg/dL) 151 160 129 165 151 155
Triglyceride (mg/dL) 215 158 100 78 74 83
Calcium (mg/dL) 11.6 12.1 12.3 11.8 11.5 11.6
Phosphorus (mg/dL 19.5 18.4 18.0 14.5 14.0 14.8

YBUN; blood urea nitrogen, AST, aspartate aminotransferase, ALT,; alanine
aminotransferase, ALP; alkaline phosphatase, CPK; Creatine phosphate kinase

YND : Not detected
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Table 37. Biochemical findings in

female mice treated orally with GT0.25, GTO0.5,

ONO.5, and ON1.0 for 7 days
Item" Treatment (15mg /30 g)

Control AG GTO0.25 GTO0.5 ONO.5 ON1.0
Protein (g/dL) 6.3 6.2 5.5 5.4 5.5 6.3
Albumin (g/dL) 2.3 2.3 2.1 2.0 2.0 2.3
BUN (mg/dL) 24 24 17 21 25 25
Creatinine (mg/dL) 0.3 0.3 0.3 0.3 0.3 0.3
Uric acid (mg/dL) 6.8 4.2 4.2 5.4 3.8 6.0
Glucose (FBS, mg/dL) 132 15 106 199 194 148
AST (SGOT IU/L) 93 239 85 103 78 93
ALT (SGPT IU/L) 38 50 28 43 33 35
v—GTP (IU/L) ND* ND ND ND ND ND
ALP (IU/L) 578 589 495 491 504 442
CPK (IU/L) 191 4634 419 365 184 292
Cholestrol (mg/dL) 121 136 104 114 106 115
Triglyceride (mg/dL) 84 105 49 71 68 98
Calcium (mg/dL) 11.9 11.0 9.9 11.3 11.0 12.2
Phosphorus (mg/dL 28.5 31.9 23.2 22.3 18.9 23.9

YBUN; blood urea nitrogen, AST, aspartate aminotransferase, ALT; alanine

aminotransferase, ALP; alkaline phosphatase, CPK; Creatine phosphate kinase

YND : Not detected
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OGTO0.25—80EP, GT0.5—80EP, ON0.5—80EP, ON1.0—80EP A8 & ZZ} 0, 15, 30,
60 1l/30 g mouse body weight B T+FHA] olFA4 SAL HAA &S

0, 15, 30, 60 ul/30 g mouse body weight)® ICR &4 Z+ 5
ANES 457 FA3HEA mouse AFETE A AL,

E_li_
ofel 7b QgsrAel WakE wAIAL. Fol FALE 4F B Y BRE IG5

Bolov, & 3Hste] Yol AFHor EHAY. o] A= Alm GT-80EP ¥
ON—80EPo] 7 o SHAAIHAAN obrd 545 ®ol# &dthe= AS vt

—

(Table 38, 39, 40, 41).

Table 38. Mortality of mice treated orally with GT0.25—80EP and GT0.5—80EP for 4

weeks
Sex Treatment Week after treatment Final
(mg/30 g) 0 1 2 3 4 mortality
0 0/5" 0/5 0/5 0/5 0/5 0/5
GT0.25 15 0/5 0/5 0/5 0/5 0/5 0/5
—80EP 30 0/5 0/5 0/5 0/5 0/5 0/5
Male 60 0/5 0/5 0/5 0/5 0/5 0/5
0 0/5 0/5 0/5 0/5 0/5 0/5
GTO0.5 15 0/5 0/5 0/5 0/5 0/5 0/5
—80EP 30 0/5 0/5 0/5 0/5 0/5 0/5
60 0/5 0/5 0/5 0/5 0/5 0/5
0 0/5 0/5 0/5 0/5 0/5 0/5
GT0.25 15 0/5 0/5 0/5 0/5 0/5 0/5
—80EP 30 0/5 0/5 0/5 0/5 0/5 0/5
Pemale 60 0/5 0/5 0/5 0/5 0/5 0/5
0 0/5 0/5 0/5 0/5 0/5 0/5
GTO0.5 15 0/5 0/5 0/5 0/5 0/5 0/5
—80EP 30 0/5 0/5 0/5 0/5 0/5 0/5
60 0/5 0/5 0/5 0/5 0/5 0/5

UValues are expressed as animal numbers: (observed/treated)
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Table 39

. Mortality of mice treated orally with ONO.5—80EP and ON1.0—80EP for 4

weeks
Sex Treatment Week after treatment Final
(mg/30 g) 0 1 2 3 4 mortality
0 0/5" 0/5 0/5 0/5 0/5 0/5
ONO0.5 15 0/5 0/5 0/5 0/5 0/5 0/5
—80EP 30 0/5 0/5 0/5 0/5 0/5 0/5
Male 60 0/5 0/5 0/5 0/5 0/5 0/5
0 0/5 0/5 0/5 0/5 0/5 0/5
ON1.0 15 0/5 0/5 0/5 0/5 0/5 0/5
—80EP 30 0/5 0/5 0/5 0/5 0/5 0/5
60 0/5 0/5 0/5 0/5 0/5 0/5
0 0/5 0/5 0/5 0/5 0/5 0/5
ONO0.5 15 0/5 0/5 0/5 0/5 0/5 0/5
—80EP 30 0/5 0/5 0/5 0/5 0/5 0/5
60 0/5 0/5 0/5 0/5 0/5 0/5
Female
0 0/5 0/5 0/5 0/5 0/5 0/5
ON1.0 15 0/5 0/5 0/5 0/5 0/5 0/5
—80EP 30 0/5 0/5 0/5 0/5 0/5 0/5
60 0/5 0/5 0/5 0/5 0/5 0/5

YValues are expressed as animal numbers: (observed/treated)
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Table 40. Clinical signs in mice treated, orally with GT0.25—80EP and GT0.5—80EP for

4 weeks
Sex Treatment Clinical Week after treatment
(mg/30 g) sign 0 1 2 3 4
0 NADY  0/5% 0/5 0/5 0/5 0/5
GT0.25 15 NAD 0/5 0/5 0/5 0/5 0/5
—80EP = 30 NAD 0/5 0/5 0/5 0/5 0/5
60 NAD 0/5 0/5 0/5 0/5 0/5
Male
0 NAD 0/5 0/5 0/5 0/5 0/5
GTo5 @ 15 NAD 0/5 0/5 0/5 0/5 0/5
—80EP . 3¢ NAD 0/5 0/5 0/5 0/5 0/5
60 NAD 0/5 0/5 0/5 0/5 0/5
0 NAD 0/5 0/5 0/5 0/5 0/5
GTO0.25 15 NAD 0/5 0/5 0/5 0/5 0/5
—80EP = 30 NAD 0/5 0/5 0/5 0/5 0/5
60 NAD 0/5 0/5 0/5 0/5 0/5
Female
0 NAD 0/5 0/5 0/5 0/5 0/5
GTO0.50 15 NAD 0/5 0/5 0/5 0/5 0/5
—80EP = 30 NAD 0/5 0/5 0/5 0/5 0/5
60 NAD 0/5 0/5 0/5 0/5 0/5

UNAD : not abnormalities detected.

2 .
'Values are expressed as animal numbers treated.
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Table 41. Clinical signs in mice treated, orally with ON0.5—80EP and ON1.0—80EP for 4

weeks
Sex Treatment Clinical Week after treatment
(mg/30 g) sign 0 1 2 3 4
0 NADY  0/5Y 0/5 0/5 0/5 0/5
ONO0.5 15 NAD 0/5 0/5 0/5 0/5 0/5
—80EP = 30 NAD 0/5 0/5 0/5 0/5 0/5
60 NAD 0/5 0/5 0/5 0/5 0/5
Male
0 NAD 0/5 0/5 0/5 0/5 0/5
ON1.0 15 NAD 0/5 0/5 0/5 0/5 0/5
—80EP . 3¢ NAD 0/5 0/5 0/5 0/5 0/5
60 NAD 0/5 0/5 0/5 0/5 0/5
0 NAD 0/5 0/5 0/5 0/5 0/5
ONO.5 15 NAD 0/5 0/5 0/5 0/5 0/5
—80EP = 30 NAD 0/5 0/5 0/5 0/5 0/5
60 NAD 0/5 0/5 0/5 0/5 0/5
Female
0 NAD 0/5 0/5 0/5 0/5 0/5
ONL.O 15 NAD 0/5 0/5 0/5 0/5 0/5
_gogp = 30 NAD 0/5 0/5 0/5 0/5 0/5
60 NAD 0/5 0/5 0/5 0/5 0/5

UNAD : not abnormalities detected.

2 .
'Values are expressed as animal numbers treated.
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2) ASSA, A AR 2 = A"

Al8E 559 (0, 15, 30, 60 ul/30 g mouse body weight)® ICR &5 ZF 5
whg]ol] Aol st obg A SAAES 457 FAEA w5rAle] WstE SAs5T
(Table ). 457} A AA FA vp$A2E9 Hit BEA = 5.0~8.7 714 Z718+9 ).
Ao Ho 55A st AT AR AHE e 27.40 g3
FAFSHAl AT = AF = dlE&ate] 48.89 gHub= ofgF A A AA sk A
YERH AA T e 28l o] ds 7HAE B ofYATt (Table 42).

G v 2E2 457F Fgetds A vk Ee] B FFAE 2.1~3.2
7ML S7Fsk ek, a3t Aelte] At w5 Wk fdoh AR AA® dixa
23.96 g¥ frAkekAl A A SIS B9 A= dlE2e] 35.56 g} H=EHAl AFH S
(Table 43).

rr

F

Table 42. Body weight, food consumption and water consumption of male mice treated

orally with GT—80EP and ON—80EP for 4 weeks

Doses Body weight ) )

Treatment Food intake Water intake
(ul/g) (2)

Control 37.73 £ 1.10 2740 £ 9.40 48.89 £ 15.23
15 37.99 £ 1.41 27.03 £ 10.26 38.33 + 10.70
GT0.25—80EP 30 36.94 + 0.77 25.90 £ 9.00 35.56 = 7.97
60 36.43 = 0.77 25.01 £ 8.49 33.33 £ 11.43
15 36.42 = 1.07 27.31 £ 9.77 38.33 + 8.93
GT0.5—80EP 30 35.57 £ 0.84 27.03 £ 9.37 36.67 £ 9.23
60 38.73 £ 0.96 26.67 £ 9.46 37.22 £ 5.41
15 37.63 £ 1.06 24.28 £ 8.10 35.56 = 9.84
ONO0.5—80EP 30 35.88 £ 0.94 25.94 £ 9.80 38.33 £ 12.47
60 37.03 £ 0.82 26.82 £ 10.20 33.33 £ 11.67
15 36.08 = 0.99 26.55 = 8.61 37.22 £ 10.96
ON1.0—80EP 30 36.88 = 1.04 26.88 = 8.41 37.22 £ 9.78
60 38.31 £ 1.00 27.53 £ 10.08 40.56 £ 5.58

UMean + S.D of 5 mice.
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Table 43. Body weight, food consumption and water consumption of female mice

treated orally with GT—80EP and ON—80EP for 4 weeks

Doses

Body weight

Treatment Food intake Water intake
(ul/g) (g)

Control 28.15 £ 0.69 23.96 £ 6.32 35.56 = 11.41

15 28.40 £ 0.71 21.88 £ 8.53 33.33 = 12.24

GT0.25—80EP 30 27.48 £ 0.77 23.06 £ 747 33.89 £ 12.08

60 28.19 £ 0.93 23.46 £ 8.39 36.67 £ 11.30

15 27.84 £ 0.71 22.84 £ 9.03 33.89 = 11.24

GTO0.5—80EP 30 27.87 £ 0.82 22.74 £ 745 32,78 £ 11.65

60 26.59 £ 0.79 22.06 £ 7.66 32.22 + 13.35

15 28.21 £ 1.01 21.52 £ 8.68 33.33 £ 12.41

ONO0.5—80EP 30 28.26 £ 0.70 21.88 £ 741 36.67 = 11.68

60 28.54 £ 0.89 22.97 £ 852 36.67 = 11.30

15 28.91 £ 1.26 23.52 £ 7.28 37.78 £ 9.96

ON1.0—80EP 30 27.03 £ 0.65 21.94 £ 7.31 35.00 £ 11.40

60 29.29 £ 0.72 24.85 £ 8.42 41.67 £ 7.76

UMean + S.D of 5 mice.

kA 477k] o3 A HA Al Al ICR mouse F7]<]

obf-¥l dF= vAA
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Table 44. Gross finding in mice treated orally with GT—80EP and ON—80EP for 4

weeks
D Doses Liver Kindey
Treatment Stomach Spleen = Lung
(nl/g) (g)
Control 57 0 0 ; ;
(100%) (100%) (100%) (100%) (100%)
15 5 5 5 5 5
(100%) (100%) (100%) (100%) (100%)
5 5 5 5 5
G10.25-80EF 30 (100%)  (100%)  (100%)  (100%)  (100%)
60 5 5 5 5 5
(100%) (100%) (100%) (100%) (100%)
15 5 5 5 5 5
(100%) (100%) (100%) (100%) (100%)
GTO0.5—80EP 30 ; ; ; ; 0
' (100%) (100%) (100%) (100%) (100%)
60 5 5 5 5 5
(100%) (100%) (100%) (100%) (100%)
15 5 5 5 5 5
(100%) (100%) (100%) (100%) (100%)
5 5 5 5 5
ONO.5=80EP 50 (100%)  (100%)  (100%)  (100%)  (100%)
60 5 5 5 5 5
(100%) (100%) (100%) (100%) (100%)
15 5 5 5 5 5
(100%) (100%) (100%) (100%) (100%)
ON1.0—80EP 30 ; ; ; ; 0
' (100%) (100%) (100%) (100%) (100%)
5 5 5 5 5

60 (100%)  (100%)  (100%)  (100%)  (100%)

YValues are expressed as animal numbers. ( ): % of finding.
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Table 45. Gross finding in femice treated orally with GT—80EP and ON—80EP for 4

weeks
D Doses Liver Kindey
Treatment Stomach Spleen =—— Lung
(ul/g) (g)
Control 5" 0 0 0 0
(100%)  (100%)  (100%)  (100%)  (100%)
5 5 5 5 5 5
(100%)  (100%)  (100%)  (100%)  (100%)
5 5 5 5 5
GT0.25-80EP 30 (100%)  (100%)  (100%)  (100%)  (100%)
60 5 5 5 5 5
(100%)  (100%)  (100%)  (100%)  (100%)
5 5 5 5 5 5
(100%)  (100%)  (100%)  (100%)  (100%)
5 5 5 5 5
GTO.5=80EP 30 (100%)  (100%)  (100%)  (100%)  (100%)
50 5 5 5 5 5
(100%)  (100%)  (100%)  (100%)  (100%)
I 5 5 5 5 5
(100%)  (100%)  (100%)  (100%)  (100%)
5 5 5 5 5
ONO.5=80EP 30 (100%)  (100%)  (100%)  (100%)  (100%)
60 5 5 5 5 5
(100%)  (100%)  (100%)  (100%)  (100%)
5 5 5 5 5 5
(100%)  (100%)  (100%)  (100%)  (100%)
5 5 5 5 5
ONLO=80EP 30 (100%)  (100%)  (100%)  (100%)  (100%)
5 5 5 5 5

60 (100%)  (100%)  (100%)  (100%)  (100%)

YValues are expressed as animal numbers. ( ): % of finding.

TESA
g5 F%9 (0, 15, 30, 60 ul/30 g mouse body weight)® ICR &<+ Z+

supg]e] A7 sto] ofdmAAA RS 457 FaAstAA AT (3, 9, A2, T, 5199

FAE AT AR Fo] & 45 F FV|E AEste] FAE S8 A3 FAd=

o}l FEkS w2 %At} (Table 46, 47).
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Table 46. Organ weight in male mice treated orally with GT—80EP and ON—80EP for 4

weeks
T 1 Doses Liver Kindey
reatment (ul/g) (2) Stomach  Spleen R T Lung
Control 1.96£0.227 0.2940.11 0.13£0.01 0.35+0.05 0.34£0.05 0.22+0.03

15 2.10%0.17 0.26%0.06 0.12£0.02 0.35%+0.06 0.35%£0.04 0.21£0.02
GT0.25—80EP 30 1.82£0.18 0.24%0.08 0.11£0.02 0.34%£0.05 0.34£0.05 0.20%£0.03
60 1.79%£0.22 0.23£0.10 0.10%+0.04 0.33%£0.04 0.32+0.03 0.22%0.04
15 1.92#40.23 0.26%+0.11 0.13%£0.04 0.35%+0.07 0.36%+0.04 0.24£0.03
GT0.5—80EP 30 2.13%+0.250.26%0.08 0.124+0.01 0.36%£0.03 0.34%+0.04 0.24£0.02
60 2.29%0.22 0.28£0.07 0.16%+0.02 0.38%£0.04 0.36+0.02 0.21%£0.02
15 1.93%£0.19 0.26%£0.06 0.12£0.03 0.30%+0.05 0.32%£0.01 0.21£0.01
ON0.5—80EP 30 1.90%+0.150.25%0.09 0.13+0.04 0.33£0.05 0.32+0.02 0.22£0.03
60 2.01%£0.150.28£0.07 0.12%+0.02 0.38%£0.04 0.35%+0.04 0.24%0.02
15 2.03£0.13 0.24%0.05 0.14%0.02 0.31+0.04 0.30%£0.03 0.22£0.02
ON1.0—80EP 30 2.06%+0.12 0.25%0.09 0.14%+0.02 0.37£0.03 0.3240.03 0.24%0.04
60 2.03%£0.11 0.27£0.08 0.12%+0.03 0.38%0.02 0.36%+0.02 0.23%£0.02

UMean +S.D. of 5 mice 4 weeks after treatment

Table 47. Organ weight in female mice treated orally with GT—80EP and ON—80EP for

4 weeks
T 1 Doses Liver Kindey
reatment Cul/g) (9) Stomach  Spleen R T Lung
Control 1.47£0.12 0.35£0.05 0.12£0.02 0.16+0.03 0.18+0.03 0.20%+0.04

15 1.34#+0.17 0.51%£0.06 0.11+0.03 0.20%£0.02 0.21+0.02 0.18%0.02
GT0.25—80EP 30 1.22£0.16 0.43%£0.07 0.12£0.03 0.20%£0.03 0.20£0.04 0.20%£0.02
60 1.23%£0.12 0.40%£0.06 0.13%£0.02 0.20£0.02 0.21£0.03 0.20£0.04
15 1.42+0.18 0.56%+0.06 0.13£0.04 0.20%+0.03 0.21%£0.02 0.18£0.03
GTO0.5—80EP 30 1.44%0.17 0.41£0.04 0.12%+0.03 0.20£0.03 0.21+0.02 0.21£0.02
60 1.32%£0.12 0.39£0.08 0.14%+0.03 0.20£0.02 0.20%+0.03 0.21%£0.03
15 1.26%£0.11 0.60%£0.04 0.13£0.03 0.20%0.01 0.2040.02 0.18%0.03
ON0.5—80EP 30 1.21#+0.14 0.41£0.08 0.13+0.02 0.20£0.02 0.2040.04 0.19£0.04
60 1.30%£0.12 0.44%£0.04 0.13+0.02 0.21£0.01 0.21+0.02 0.18%£0.02
15 1.46%£0.12 0.45%+0.03 0.14%0.03 0.21+0.01 0.21%£0.03 0.21£0.03
ON1.0—80EP 30 1.28%+0.14 0.37£0.08 0.13+0.02 0.19£0.04 0.1940.03 0.18%0.04
60 1.45%+0.120.42£0.03 0.13+0.03 0.22£0.04 0.23+0.03 0.20%£0.02

UMean +S.D. of 5 mice 4 weeks after treatment.
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A W PRt HAL HAL

Fx4¥ (0, 15, 30, 60 ul/30 g mouse body weight)® ICR &< Z+
sulglel ZEo] slo] ol EAA TS 453 FstHA FdFo] WBC, RBC, Hb, Het,
BLP, MCV, MCH, MCHCE =43} t} (Table 48, 49, 50, 51, 52, 53).

Table 48. Hematological findings in mice treated orally with GT0.25—80EP for 4

weeks"
Item” Male Female
0 15 30 60 0 15 30 60
WBC (Thous/ul) 2.8 3.2 2.2 2.0 2.7 1.9 4.5 1.8
RBC (Mil/ul) 7.6 8.2 8.7 7.1 8.41 8.3 7.3 7.7
Hb (g/dL) 12.2 12.2 12.5 11.5 13.1 12.6 11.4 11.9
Het (%) 40.3 42.1 45.6 35.6 45.3 45.7 39.8 43.7
MCV (fL) 40.4 51.4 52.6 50.1 53.9 55.1 54.2 55.9
MCH (pg) 15.9 14.9 14.1 16.2 15.6 15.1 15.5 15.3
MCHC (g/dL) 29.4 29.0 27.4 32.3 28.9 27.6 28.7 27.6
Platelet (Thous/ul) @ 597 559 716 557 591 455 308 447
Segment (%) 25.4 27.9 26.3 24.8 23.7 21.5 23.4 26.0
Lymphocyte (%) 60.4 59.4 56.2 66.6 66.2 69.9 65.7 66.7
Monocyte (%) 6.2 4.5 7.4 5.0 2.4 4.8 6.2 3.9
Eosinphill (%) 2.4 6.1 1.1 3.4 6.3 2.9 3.7 2.4
Basophil (%) 0.5 2.1 0.6 0.2 1.4 0.8 0.9 0.8

YMeasured in samples from 4 weeks after treatment.
2 WBC; white blood cell, RBC; red blood cell, Hb; hemoglobin, Hct; hematocrit, BLP;
blood platelet, MCV; mean corpuscular volume, MCH; mean corpuscular hemoglobin,

MCHC; mean corpuscular hemoglobin concentration.
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Table 49. Hematological findings in mice treated orally with GT0.5—80EP for 4

weeks"
ltem? Male Female
0 15 30 60 0 15 30 60
WBC (Thous/ul) 2.8 1.7 1.2 1.5 2.7 1.3 2.6 2.8
RBC (Mil/ul) 7.6 7.3 9.3 7.8 8.41 6.1 8.5 8.5
Hb (g/dL) 12.2 12.3 13.6 12.0 13.1 10.1 12.7 12.8
Het (%) 40.3 38.9 46.7 41.8 45.3 32.4 46.6 44.0
MCV (fL) 40.4 53.2 50.0 53.4 53.9 53.0 54.8 51.7
MCH (pg) 15.9 16.8 14.6 15.3 15.6 16.7 15.0 15.1
MCHC (g/dL) 29.4 31.6 29.1 28.7 28.9 31.9 27.4 29.3
Platelet (Thous/nl) 597 762 801 488 591 235 506 408
Segment (%) 25.4 28.2 11.2 18.7 23.7 25.7 18.4 19.3
Lymphocyte (%) 60.4 68.7 83.6 70.2 66.2 67.1 70.3 74.1
Monocyte (%) 6.2 2.1 2.3 4.6 2.4 2.0 4.2 3.4
Eosinphill (%) 2.4 0.8 1.8 5.5 6.3 4.0 5.8 2.7
Basophil (%) 0.5 0.2 1.1 1.0 1.4 1.0 1.1 0.7

YMeasured in samples from 4 weeks after treatment.
2 WBC; white blood cell, RBC; red blood cell, Hb; hemoglobin, Hct; hematocrit, BLP;
blood platelet, MCV; mean corpuscular volume, MCH; mean corpuscular hemoglobin,

MCHC; mean corpuscular hemoglobin concentration.
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Table 50. Hematological findings in mice treated orally with ONO.5—80EP for 4

weeks"
ltem? Male Female
0 15 30 60 0 15 30 60
WBC (Thous/ul) 2.8 2.3 4.2 2.9 2.7 1.8 2.3 1.7
RBC (Mil/ul) 7.6 8.5 7.4 8.8 8.41 7.6 8.1 8.1
Hb (g/dL) 12.2 12.8 121 12.9 13.1 11.4 12.7 12.9
Het (%) 40.3 46.6 42.9 42.4 45.3 39.0 42.6 42.1
MCV (fL) 40.4 55.0 57.7 48.4 53.9 50.9 52.5 51.5
MCH (pg) 15.9 15.1 16.3 14.7 15.6 14.8 15.7 15.7
MCHC (g/dL) 29.4 27.5 28.2 30.4 28.9 29.2 30.0 30.6
Platelet (Thous/ul) @ 597 720 875 451 591 512 509 437
Segment (%) 25.4 18.7 22.5 18.2 23.7 20.6 22.4 19.0
Lymphocyte (%) 60.4 73.1 57.5 76.7 66.2 73.2 72.6 71.0
Monocyte (%) 6.2 5.4 5.2 1.3 2.4 3.6 2.2 4.4
Eosinphill (%) 2.4 1.9 12.2 3.2 6.3 1.4 1.9 4.4
Basophil (%) 0.5 0.9 2.6 0.6 1.4 1.1 0.7 1.5

YMeasured in samples from 4 weeks after treatment.
2 WBC; white blood cell, RBC; red blood cell, Hb; hemoglobin, Hct; hematocrit, BLP;
blood platelet, MCV; mean corpuscular volume, MCH; mean corpuscular hemoglobin,

MCHC; mean corpuscular hemoglobin concentration.
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Table 51. Hematological findings in mice treated orally with ON1.0—80EP for 4

weeks"
ltem? Male Female
0 15 30 60 0 15 30 60
WBC (Thous/ul) 2.8 1.8 1.4 1.2 2.7 2.6 2.1 2.4
RBC (Mil/ul) 7.6 7.8 8.3 7.1 8.41 7.4 8.5 7.1
Hb (g/dL) 12.2 121 12.0 12.2 13.1 11.4 12.6 11.0
Het (%) 40.3 44.5 43.8 35.2 45.3 38.6 45.1 39.5
MCV (fL) 40.4 54.7 52.7 49.5 53.9 52.0 52.8 55.3
MCH (pg) 15.9 15.6 14.4 17.2 15.6 15.4 14.8 15.5
MCHC (g/dL) 29.4 27.2 27.4 34.7 28.9 29.6 28.1 27.9
Platelet (Thous/ul) @ 597 530 496 252 591 326 317 195
Segment (%) 25.4 13.2 25.1 15.4 23.7 21.3 15.6 19.1
Lymphocyte (%) 60.4 80.7 70.9 82.0 66.2 71.8 78.0 72.6
Monocyte (%) 6.2 4.3 2.1 2.2 2.4 2.4 3.8 3.7
Eosinphill (%) 2.4 1.7 1.9 0.4 6.3 3.3 2.1 3.2
Basophil (%) 0.5 0.1 0 0 1.4 1.1 0.4 1.2

YMeasured in samples from 4 weeks after treatment.
2 WBC; white blood cell, RBC; red blood cell, Hb; hemoglobin, Hct; hematocrit, BLP;
blood platelet, MCV; mean corpuscular volume, MCH; mean corpuscular hemoglobin,

MCHC; mean corpuscular hemoglobin concentration.
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Table 52. Biochemical findings in male mice treated orally with GT—80EP and
ON—-80EP for 4 weeks

ltem! Treatment

Control GTO0.25 GTO0.5 ONO0.5 ON1.0
Protein (g/dL) 5.7 4.8 5.0 4.5 5.9
Albumin (g/dL) 2.1 1.8 1.8 1.7 2.1
BUN (mg/dL) 32 31 34 28 26
Creatinine (mg/dL) 0.4 0.4 0.6 0.5 0.5
Uric acid (mg/dL) 4.7 4.9 4.7 5.0 4.8
Glucose (FBS, mg/dL) 273 284 277 265 247
AST (SGOT IU/L) 193 227 147 166 221
ALT (SGPT IU/L) 47 52 47 37 31
y=GTP (IU/L) ND” ND ND ND ND
ALP (IU/L) 354 432 455 421 385
CPK (IU/L) 185 184 149 134 155
Alk. Phosphatase (IU/L) 402 207 288 275 371
Cholestrol (mg/dL) 160 165 129 151 155
Triglyceride (mg/dL) 78 83 92 87 83
C3 (mg/dL) 22 18 21 26 23

YBUN; blood urea nitrogen, AST, aspartate aminotransferase, ALT; alanine
aminotransferase, ALP; alkaline phosphatase, CPK; Creatine phosphate kinase

YND : Not detected
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Table 53. Biochemical findings in female mice treated orally with GT—80EP and

ON—-80EP for 4 weeks

ltem? Treatment

Control GTO0.25 GTO0.5 ONO0.5 ON1.0
Protein (g/dL) 5.5 6.3 5.5 5.7 5.5
Albumin (g/dL) 1.9 2.3 2.0 2.0 2.0
BUN (mg/dL) 25 23 24 24 21
Creatinine (mg/dL) 0.5 0.6 0.6 0.5 0.5
Uric acid (mg/dL) 5.3 4.7 4.2 5.1 4.8
Glucose (FBS, mg/dL) 148 149 160 123 142
AST (SGOT IU/L) 83 146 89 101 85
ALT (SGPT IU/L) 32 34 22 24 27
y=GTP (IU/L) ND” ND ND ND ND
ALP (IU/L) 492 503 571 482 537
CPK (IU/L) 282 385 287 294 322
Alk. Phosphatase (IU/L) 348 305 269 280 328
Cholestrol (mg/dL) 144 106 151 136 117
Triglyceride (mg/dL) 13.8 11.0 9.8 11.2 12.6
C3 (mg/dL) 22 28 20 18 20

YBUN; blood urea nitrogen, AST, aspartate aminotransferase, ALT; alanine

aminotransferase, ALP; alkaline phosphatase, CPK; Creatine phosphate kinase

YND : Not detected
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