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SUMMARY

I. TITLE

Mass culture system and species improvement, food pharmacological action

and food materials of Auricularia auricula—judae

II. OBJECTIVE AND NECESSITY

Auricularia auricula—judae is called wood ear, free ear, black ear
mushroom, and free jelly fish etc. and is mainly cultivated in
China, Taiwan, Thailand and Indonesia.

This is an edible mushroom and has reddish brown, gelatinous, usually
wrinkled or

veined surface and with out distinctive smell. A. auricula—judae has been
consumed medicinally as it demonstrates  significant  antitumor,
cardiovascular, and hypercholesterolemic effects. This study has been
conducted to development of mass culture system and species
improvement, food pharmacological action and food materials of Auricularia

auricula—judae.

. RESULTS OF THE STUDY

1. This study was carried out to obtain the basic information for mycelial
culture conditions of Auricularia auricula—judae According to colony
diameter and mycelial density, the media for suitable mycelial growth of
them were shown in PDA, YMA and MCM. The optimum temperature for
mycelial growth was 257 30C. Carbon and nitrogen sources were mannose
and dextrin, respectively. The optimum C/N ratio was 10:1 to 2:1 with 2%
glucose concentration, vitamin was thiamine—HCI and biotine, organic acid

was succinic acid and lactic acid, and mineral salt was MgSO, - 7H.0,
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KHZPO4 and NaCl.

2. Auricularia auricula—judae, which is also known as wood ear, free ear,
black ear mushroom, and free jelly fish, is an edible mushroom. Present
experiments were conducted to determine the possibility of artificial
culture with oak sawdust of A. auricula—judae. The duration of mycelial
growth and days of pinhead formation of oak sawdust bag (1.4kg) were 2
97~ 32days and 137 17days, respectively. The vyield of mushroom fresh
fruitbody was 2757 350g.

3. To obtain basic information on the detection of cellulolytic activity in
Auricularia auricula—judae, the influences of dye reagent, pH, and
temperature were assessed. Chromogenic dye (Congo Red, Phenol Red,
Remazol Brilliant Blue, and Trypan Blue) was individually incorporated into
a medium containing either carboxymethyl—cellulose, Avicel, or
D—cellobiose as a polysaccharide carbon substrate. The other assessments
utilized pHs ranging from 4.5 to 8.0 and temperatures from 15-357T.
Overall, when A. auricula—judae species were transferred onto media
contained Congo red and adjusted pH7.0 and then incubated at 25C for 5

days, the clear zone indicative of cellulolytic activity was more pronounced.

4. Auricularia auricula—judae, which is also known as wood ear, free ear,
black ear mushroom, and free jelly fish, is an edible mushroom. Present
experiments were conducted to determine the possibility of artificial
culture with oak sawdust of A. auricula—judae. The duration of mycelial
growth and days of pinhead formation of oak sawdust bag (1.4kg) were 2
97 32days and 137 17days, respectively. The vyield of mushroom fresh
fruitbody was 2757 350g. A. auricula—judae and Auricularia polytricha
mushrooms were compared by the morphology in the electric microscope
etc. They were similar but showed a little differences. And fine structure
of basidiospore was investigated.

1) A. auricula—judae GBAA-01, GBAA—-02, ASI 16023, ASI 16033 of
Basidiospores were kidney—shape and its size is 11.0~14.4X4.0~5.3 m.
2) A.polytricha ASI 16009, ASI 16021 were kidney—shape and its size is
11.1~13.3%X3.9~5.1 ym.

_11_



5. Comparative antitumor activity of different solvent fractions from an
Auricularia auricula—judae ethanol extract in P388D1 and sarcoma 180

cells:

The objective of this study was to evaluate and compare the antitumor
activity of different solvent fractions (ethanol, dichloromethane, ethyl
acetate, butanol and water) of the Auricularia auricula—judae 70% ethanol
extract on the P388D1 macrophage and sarcoma 180cells. A
dose—dependent antitumor activity of each solvent fraction (from 0.01
mg/ml to 0.3 mg/ml) was shown against both cell types. These cytotoxic
effects of all the tested fractions were confirmed on the MTT and SRB
assays, without statistical differences each other. IC50 value of
dichloromethane fraction was 94.2 [Og/ml against sarcoma 180 cells lower
than any other solvent fractions. The potent antitumor effect of the
dichloromethane (DCM) fraction was also found against solid tumor in
BALB/c mice. The splenomegaly and higher splenic index were found in
tumor—bearing mice, with the DCM fraction returning to the negative
control values. Thus, the results indicated the dichloromethane fraction

may have potential ingredients as antitumor candidates.

6. Anti—inflammatory activity of dichloromethane extract of Auricularia
auricula—judae in RAW264.7 cells

The present study investigated the anti—inflammatory effects of
dichloromethane extract of Auricularia auricula—judae. Dichloromethane
extract of Auricularia auricula—judae inhibited Lipopolysaccharide
(LPS) —induced nitric oxide (NO) production significantly in a
dose—dependent manner in the concentration = 10 pgg/mL (p < 0.05).
Furthermore, RT—PCR results of this study indicated that the extract
markedly reduced the expressions of inflammatory cytokines (IL—6, TNF—
@ and IL—1A4) mRNA in LPS—treated murine RAW 264.7 macrophages,
which  could possibly ameliorate the inflammation. Nevertheless,
dichloromethane extract of Auricularia auricula—judae did not show
complete inhibition of IL—6 mRNA expression. The inhibition of IL—17
cytokine at protein level was also observed in a dose dependent manner.
In conclusion, the current study revealed thepreviously unknown effect of

dichloromethane ethyl extract of Auricularia auricula—judae inhibitions of
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the production of NO, IL—6, TNF—« and IL—-18 in LPS—stimulated

macrophages.

7. Comparative antitumor activity of Auricularia auricula—judae extracts
against tumor cells in vitro

The present study was carried to compare the anti—tumor activity of
Auricularia auricula—judae, Phellinus gilvus, Ganoderma lucidum extracts
and 100 Korean wild plants in the P388D1 macrophage cell line. In
comparison with the antitumor activity of Auricularia auricula—judae
extract(44.21%) was not differed significantly (P<0.05) with Phellinus
gilvus (39.46%) and Ganoderma lucidum (36.64%) at 1 mg/mL of
concentration. Among 100 wild plants, Morus bombycis for. Kase, Draba
nemorosa var hebecarpa, Sedum oryzifolium, Lotus corniculatus var.
japonicus and Auricularia auricula—judae 70% ethanol extracts exhibited
the wviability of tumor cells by 41.85%, 37.31%, 30.29%, 31.98% and
25.40% at 3 mg/mL of concentration, while inhibition concentration (IC50)
values were 1.81, 1.49, 1.05, 1.10 and 0.72 mg/mL respectively. In
sarcoma 180, NCI H358 and SNU 1 cell lines, the inhibitory activities of
Auricularia auricula—judae extract were 65.71%, 69.76% and 68.01%
respectively. Taken together, the results obtained from the present study
indicated that four plants extracts (4% of tested wild plants) and
Auricularia auricula—judae extract with similar levels of Phellinus gilvus
and Ganoderma lucidum extracts may be as the candidates of the new

potential anti—tumor agents.

8. In vitro antitumor and antioxidant activities of dichloromethane fraction
of Auricularia auricula—judae 70% ethanol extracts

The aim of this study was to investigate the antitumor activity of solvent
fractions from Auricularia auricula—judae 70% ethanol extract and
confirmed the active components of dichloromethane (DCM) fraction
showing a potent antitumor activity than other fractions in the
broncheoalveolar and gastric cancer cells. The solvent fractions of
Auricularia auricula—judae extract, inhibited the growth proliferation of
tumor cells in dose—dependent manner. The principle components of
dichloromethane fraction were 5,11,17,23 —tetrakis
(1,1 —dimethyl) =28 —methoxypentacyclo (65.85%) and diazane (6.17%).

The antitumor active components, diazane and gibberellic acid (GA3) were
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identified 1in this fraction by Gas Chromatography Coupled Mass
Spectroscopy (GC—MS) analysis and found lower antitumor activities than
dichloromethane fraction. So, the unknown components of dichloromethane
fraction were responsible for its cytotoxic effects on tumor cells. On the
basis of IC50 wvalue, gibberellic acid was little cytotoxic itself. The
apoptosis of tumor cells were induced by the down-—regulation of Bcl—2
and over—expression of P53 on the presence of solvent fractions, diazane
and gibberellic acid. The strong ability of dichloromethane (DCM) fraction
to scavenge the DPPH free radicals and the antioxidant activity index
(AAI) was 1.24. Thus, these findings suggest that the dichloromethane
fraction might be used as functional feed additive that suppress the tumor

growth in the body and enhancing antioxidant activity.
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H3E d7/ME-d HWE 3 2t

1. oA #7F9 vl XA}
7b. A3
H ATt AFE3F i+ Table 19 XA8F9 Yy, Auricularia auricula—judae

6A5s ARgstlon, MATT BEaE WA= PDA(MerckAh)E AHEstlon,
PDAHj Aol 30C &=7]ol 7~1047F viekd Al Ao H95 A7 5m cork
borer® Awdle] HEHo 7 AlE3F o 30T 7oA 104 1z o=z A
Hj kst 2 Aol AFE-SF3AT.

Table 1. List of Phellinus spp. strains used in this study

Scientific name Strain name  Common name Origin culture
Auricularia auricula—judae =A Mogjilbeoseot GBAA-01
Auricularia auricula—judae =B Mogjilbeoseot GBAA-02
Auricularia auricula—judae =C Mogjilbeoseot GBAA-03
Auricularia auricula—judae =D Mogjilbeoseot GBAA-04
Auricularia auricula—judae =B Mogjilbeoseot GBAA-05
Auricularia auricula—judae =F Mogjilbeoseot GBAA-06

(1) =R

AR E Adst7] 9 sle] PDA (Potato dextrose agar) & H|E3F 1252 =i A

E olgsd o A7 wiAl= 121TCeA 2083 uPAHS Aad

Petri—dish(#7 8.5cm) ol 20ml¥ +3Fo] ZAsE 2™, PDAWIR], 30TCeAl 7

Az e HAAEHA 452 dAF AGFEES A7 5m cork borer® AR

5 A Ao Tl HFsAT AFE wiA= 30T F=7]eA 9UE Hl
Foto] dAMEAE, W, MEE AT Alder T AP e] AES WA E

=t

T3] 9 wiA FA L Table 29 2
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Table 2. Composition of media used in this study

Media and composition(g/1)

Nutritional Malt
Czapek  Glucose . Henner . .
reagents PDA MEA YEA YMA Yeast Leonian MCM Lilly Hoppkins
dox peptone tract -berg
extrac

Glucose 10 10 10 25 20 50 10
Sucrose 30

Maltose 10

Peptone 3 10
Yeast extract 5 10

Malt extract 30 15 3 3

Potato extract 4
DL-

Asparagine

Dextrose 20 10

NaNOs3 3 2

MgSOy - 7TH20 0.5 0.5 0.5 0.5 0.5 0.5
KCl 0.5

FeS0y4 - 7TH20 0.01 0.02

CaCls - 2H20 0.1

ZnS0Oy - 7H.0

MnSO, - 5H20 0.01

KoHPO4 1 1

KH2PO4 1 1 0.5 1 1 0.1
KNO3 2 2
Agar 15 15 20 20 20 20 20 20 20 20 20 20

w Ol
(@
N DN
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(2) Y=

SAATFY A S HAELEE 7] flske] MEA (Malt extract agar) & 7]
A2 skl A7 5mn cork borerZ ZEbd HAMAE HE3dke] 10T, 15T, 2
0T, 25T, 30C, 35TC= Z=d¥ 27|04 10943t AHAIA AT dol& =

gkl

(3) &ad

712 A= MAH 2w A] (Mushroom Minimal Media, MMM, Dextrose  20g,
MgSO,4 0.5g, KHoPO, 0.46g, KoHPO, 1g, Asparagine 2g, Thiamine HCl 120
rg, Bacto Agar 20g, DW 1,000ml)°] ®©4A<9¥ Sucrose, Lactose, Dextrin,
Mannitol, Maltose, Glucose, Fructose, Sorbitol, Mannose, Starch 10%¢] &4
42 A7 2%% H7rekel, petri dishel 20m% ko] FATFE HEFSHA AL,

30T &=7]0lA 1043 M5 A AMEE, %, AES AT

(4) da4d

71 28] 2] HAFH A (MMM) ©ff 249 Yeast extract, Malt extract, Pepton,
Urea, Ammonium nitrate, ammonium chloride, ammonium acetate,
ammonium sulfate, Pottasium nitrate, sodium nitrate, calcium nitrate,
Glutamic acid, Arginine 12%9 ZA4YS 22 0.2%% 3718k, petri dishol
20m¥ EFote] FAAFE AFeEA L, 30T T4 1043 wgs AARY

3, UE, g zAsg,

(5) & C/Nu] A

WA H 22 (MMM) & 7120 A 2 3to] A4 NaNOs;2 0.2%% 1gA 7|1 &
2907 Glucose 55%% 10, 8, 6, 4, 2, 1, 0.4, 0.2%= 3o, C/NH]7} 50:1,
40:1, 30:1, 20:1, 10:1, 5:1, 2:1, 1:1°] H %= H7}ste], petri disholl 20méH

Rrete] FARTFE FEHAL 30C FLrleIN 997 WFF AL, D,
=

(6) Vitamin®] 93

7182 = WA H 28 %] (Mushroom Minimal Media, MMM, Dextrose  20g,
MgSO,4 0.5g, KHoPO, 0.46g, KoHPO, 1g, Asparagine 2g, Thiamine HCl 120
reg, Bacto Agar 20g, DW 1,000ml) = 3} 3, thiamine—HClI 0.1mg/ ¢,
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riboflavin 0.5mg/ ¢, biotine 0.005mg/ ¢, pyridoxine 0.5mg/ ¢, nicotinamide 2.0
mg/ ¢ 8 FEE HERFE Aol &Fste] Metrical membrane filter (0.2um)
2 o]t o Z]RulA] At H7Eske], petri dishel 20mA wF3ke] FAE
TE AFe, 30T F270A 9dTF mitSs AR, Ui, A=

.

(7) 714

WA F v x| o] Acetic acid, Citric acid, Maleic acid, Lactic acid, Succinic
acid, Fumaric acid 6% #7142 22 0.1%% #7}skal, petri dishell 20m?
Tt FAIETE AFSEA L, 30T F27|oA 9ARF viks dARYE, HE,

=
AEE AT,

945 FHsZIss #7197 A" YM LA A (Peptone  Sg,
Yeast extract 3g, Malt extract 3g, Dextrose 10g, Agar 20g, DW 1,000ml) =
Z1EEA = stol MgSOs - 7TH:0 5 9F& Ausk: 0.1%%2 Hrbstol 2$
petri dishell 20m# #Fsto] FAAFTE AHFsA L, 30T F27]0A 9Lz+ 1Y

I FAY, WE, ARG 2ASYCH

ERRAEEE

(1) wjAAd

HNEHAF 79 712 FAAwAE st fste] PDA, Czapek dox, MEA,

YMA, MCM 7] 5 12F°] WA S Azt dAMEES AR A3t Table 4

o} 2tk #AEES MEA, Glucose peptone, MCM, Malt Yeast extract Hj=]e]]
%3t 1, Czapek dox, Leonian, Hennerberg #JA| A& HAME woll 2]

of FAFEEE JHE wA EHel A= A4S dElo] A Ml

2

5§
o
o

=
Fole RAFAALE. HolMAT FAYFANE FrIHALAN} BFALdo)
e AN FA el GEatgith BE #FE BF 3ol wls 4ol 4
stom, @Akl Mo AZE Ao A4e tehyg
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oAl #AMIA HA RS FHstauA 10CHE 5C 7HH o2 35T7HA
gl sle] AFS kst A3} Fig. 39149k o] 25TCT~30TC WHSlolA dA O]
o, 20T ©l3te} 30T oo 2Eo+= Aol =3 AT}

S el oM vrstE, @A, A @ik Fo Y oyA Fad

A4 2 | AEHA T AR ol
3= Table 59149 o] @#< Glucose, Mannose&
HA7rst wiA oA dARY o] eekla, 29wl Maltoseoll A= Az e
Holdt) o] 5(2004)2 #A MY Ux WoA E wl malt extract7} 7 £
< Badolm, xyloseE F7FsE iAol A= control WA R T wARE O] H-xlE)
gy Busti, A 5(1996)2 D—glucose, D—mannose, dextrose® 3 7}3st
Hj Ao A ARGl H fsetttal skt o= A @A tAlE AR

W Folmfel WAde Fz wdRst Agsg

|o
Hu
S
2 [l
1o
oX,
Y
=2
!

A4S xS st e TLAAEY Ao E52l dFder 74F

] oo Al mAE 9
Malt extract7} AP 2 W7 7B S5 ES
L—glutamic acidE #H7}3t wjiA AN E FAPBAo] st EHoha el
Peptone= F7Fst viA| ol &= AP0l okl oy, F718idAe] Urea 3
7HAl ARl BT U E A9l Potassium  nitrate$}  Sodium
nitrate°] A= Ammonium®] AR TE FAREGO] wE Holtk o] F(2004)
2 ALY Ao yeast extract’} 7 k534911, peptone® NHNO; 37}
iAo M= AAadEs HIbekAl 948 HiA| KT dAPEAe] "olHthn K usgle
o, A 5(1996)2 F71Ed A9 cassamino  acid®  Amino acid®<!
L—alanine, L—glutamic acidE 7}t wjx| oA Aol 7H S5 sttt
Busk &3 FAksE A3z ddEn

o
BN
>
2
o m
o
[
,%
S5
@
(@]
X
L
iy}

(5) ## C/N ]

EO|HAF AR A3t BAY % U AAQ9e] v &S AN Ayl
Table 7942} o] ¥4 (Glucose) 2l 5% 2%8F C/NH]7F 10:19 w) #AFE A



W HE7E gsEdlth o3 o] F(2004)°] HAIEWMA(P. linteus) C/NH]
10:191M wtARE s} AE7E foshglvhie Bargh FAFsHA T

(6) Vitamin®] ¥

712 A = HAH A (MMM) o] 2§ vitaming H7bste] dARYGZFS A
St A3}= Table 83} Zt}. Riboflavin, Pyridoxine, Nicotinamide®™ AJ£o] H]3:
st o2 5 3stgl oy, Thiamine—HCIZ Bioting] A So] Hdddo= = <&
<At

(7) #7141k
71 &892 (MMM) of] 2+ #7142 0.1%% #H7Vste] A SE S AN A=
Table 9942} o] succinic acid®} lactic acidollA F5 3} 3L, acetic acidollA

L A8 FAE AR e,

(8) w=F
2 v s TRsIfE FU1ARoE WA YM A A E V]2 = 6
o] MgSO, + 7TH20, KHPO4, KCl & 9= HEw%E 0.1%% H7tste] dAME =
55 ZAFSE A3k Table 1039 #2o] MgSO0, + 7H.09 KHPO, ol 4 k5 8k o,
ZnS0y - TH20 Aol A= A2 #AE AAatA] Zakdith

4
Fa s
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Table 3. Effect of culture medium on mycelial growth of Aurictdaria auricula—judae at 25°C

Colony diameter(mn / 10 days) Myecelial density® Color”

Culture media

A =B =C =D =R EF  EA BB EC ED BE EF EA EB E( ED BE EF
PDA 46.0£1.0"°  45315%  427+12°  41.0¢1.0 380+1.0° 32315 SC SC C C C C W W W W W W
MEA 52.3+1.5%  527+15%  543+15" 55347 50.0+1.0°  620+1.0° SC C SC C SC SC W W W W W W
YEA 40.042.0°  50.7+0.6%  49.0+1.0% 5034217 343+157 527+25¢ C C C C C C W W W W W W
Czapek dox 40.0£1.0°  37.04¢1.0°  31.04367 34.3+86° 437+#35™" 620+20* T T T T T T W W W W W W
Glucose peptone  42.7+4.9"  41.3+157  353+15° 4404627 413+15" 6434¢15 C C C C ST C W W W W W W
YMA 4734317 4274327 36.7+15°  40.3+357  47.0+10" 630¢10* SC C C C ST C W W W W W W
Malt Yeast extract 43.3+15%  47.0+26%° 437+15" 547+60" 300+10°° 6534+21° ¢ ¢ C¢ C C C W W W W W W
Leonian 423215  227+25° 257431  340+53° 137#35" 317#+42° T T T T T T W W W W W W
MCM 4674317 B530+26° 52715 61.0+26"  44.3+31%°  687+32° SC SC ST SC SC C W W W W W W
Hennerberg 27.7+1.5" 9.740.6' 9.7+1.2" 9.0+1.0° 87+06" 177x06/ T T T T T T W W W W W W
Lilly 13.0:1.0°  163+21%  17.0+2.0%°  143+1.5% 21.3+25™ 563+15° ST T T T T ST W W W W W W
Hoppkins 52.3+15°  133+15  17.3+25°  217+38% 313+32" 470¢66° T T T T T T W W W W W W

a): C; compact, SC; somewhat compact, ST; somewhat thin, T; thin
b): Br; brownish, SY; somewhat Yellowish, Y; Yellowish, W; Whitish

z): Values in the same line with different literal differ at Duncan's multiple range test (P<0.05) and results are mean * standard

deviation of three replicates.
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Table 4. Effect of carbon source on the mycelial growth of Auricularia auricula—judae at 25°C
Colony diameter(mm / 14 days) Mycelial density® Color”
Culture media
ZA ZB EC ZD ZE EF %A %B 5C %D BE 5F HA 5B H5C D 5E 5P
i 58.7+4.2™
Sucrose 67.7+2.1"  27.3£5.2" 21.7£2.5° 31.0+2.9" | 710£10° ST T T ST ST T W W W W W W
‘ ‘ 66.3+2.6%
Lactose 45.349.5° 25.3+4.6"  21.0+3.7"  42.0+9.4° 80.3t12* sT T T ST T ST W W W W W W
. 57.0+12.8
Dextrin 54.0£6.5*  50.7£7.3"  22.0£0.8° | 68.7+2.6° 80.0+0.8° ST T T ST ST SC W W W W W W
Mannitol 66.3£2.6°  29.0+£0.8° 20.7+£2.9°  36.0+£5.4°  69.0+0.8* 820408 ST T T ST ST ST W W W W W W
Maltose 61.3£1.9" 253412 19.3+£1.2" 31.3+1.2° 57.7421¢ 797+05° ST T T ST ST T W W W W W W
Glucose 44.742.5° 20.040.8"  16.3£2.1°  27.742.1°  453#29° 513+25” sC T T ST T ST W W W W W W
Fructose 64.314.8"  27.0£7.0°° 24.0£3.7* 33.0+£2.9° 57.7448% 677438 T T T ST T ST W W W W W W
, o A7.7£20.3 . 53.0+188  60.3£2.6" .
Sorbitol 66.7£2.6" | 42.7£8.7° | . 81.7405° ST ST T ST T ST W W W W W W
Mannose 73.0£2.4%  29.3+£25®  21.0+£1.6™ 557+£9.9°  50.0£0.8% 79.0£29° ST T ST ST T ST W W W W W W
‘ 60.3£3.7"  69.0£12.2
Starch 61.3£8.7"  357+4.5°  30.3£0.5" 41.3+2.6° SC T T ST ST sSC W W W W W W

C

a

a): C; compact, SC; somewhat compact, ST; somewhat thin, T; thin
b): Br; brownish, SY; somewhat Yellowish, Y; Yellowish, W; Whitish

z): Values in the same line with different literal differ at Duncan’s multiple range

three replicates.
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Table 5. Effect of nitrogen source on the mycelial growth of Auricularia auricula—judae at 25°C

Colony diameter(mm / 10 days) Mycelial density® Color”

Culture media

A =B £C =D ZE EF =A BB EC ED EE EF HA BB EC HD BE EF
Yeast extract 46.3£7.6°  67.0£2.0°  69.0+4.6°  64.7£2.1°  46.3+1.5" 757+£2.1° C SC SC SC SC C W W W W W W
Malt extract 42.0£4.0"  43.7+1.5"  35.0+7.1" 50.7£3.8" 41.3t1.5" 757+0.6° ST T ST ST T T W W W W W W
Peptone 36.0£2.6"  22.3+4.2° 21.3+1.5" 353+4.7° 24.7£1.5%" 603475 SC T ST ST C ST W W W W W W
Urea 14.0£1.0°  13.3£1.5°  14.3+2.1°  9.74£2.1° 150+1.0%® 323+15° T T T T T T W W W W W W
Ammonium nitrate  14.0£1.0°  9.7£2.1°  14.0£3.0° 15.7£4.2° 37.3£3.1* 69.0+1.0 T T T T T T W W W W W W
Ammonium chloride 21.3+2.1%  10.3%£2.3°  15.0£1.0' 17.7£1.5 29.3+4.9° 707+15" T T T T T ST W W W W W W
Ammonium acetate  27.0+1.0°  18.7£8.0°"  19.0+2.0°  21.746.4° 22.7+21° 603+15 T T T T T ST W W W W W W
Ammonium sulpate  24.7+3.8°  10.0£1.0°  10.0£1.0° 15.3£1.5% 29.3+2.1°° 607425 T T T T T ST W W W W W W
Potassium nitrate 41.0£3.6"  14.7£2.1° 153435 21.7£2.1 343455 637455 ST T T T T ST W W W W W W
Sodium nitrate 40.3£2.5"  14.3£2.5  16.0+1.0° 19.5£0.7° 31.0£9.6°° 61.0+3.6° ST T T T T ST W W W W W W
Calcium nitrate 25.7+4.9°  11.0£1.0°  12.7£0.6° 17.3£0.6°  9.3+0.6® 247406 ST T T T T ST W W W W W W
L-glutamic acid 21.7+4.7%  16.7£0.6° 17.7+6.4°"  19.742.1¢ 21.7+15% 20.0+26° ST T ST ST T ST W W W W W W
L-arginine 41.0£2.0"  21.0£6.6° 31.5+£13.4* 21.7£2.5% 40.0£2.0" 71.0£1.0° T T T ST ST ST W W W W W W

a): C; compact, SC; somewhat compact, ST; somewhat thin, T; thin
b): Br; brownish, SY; somewhat Yellowish, Y; Yellowish, W; Whitish

z): Values in the same line with different literal differ at Duncan’s multiple range test (P<0.05) and results are mean * standard deviation of three

replicates.
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Table 6. Effect of C/N ratio on the mycelial growth of Auricularia auricida-judae at 25°C

Colony diameter(mm / 15 days) Mycelial density® Color®
Culture media

ZA =B =C =D =E =F %A 2B EC =D EE EF %A ®B ®C =D EE EF
50 : 1 9.0+1.0%  100+1.0°  10.7+06°  11.7+0.6°  7.0+0.0° 87+0.6° T sT T T T T W W W W W W
40 : 1 93+06%  127+06"  133+23° 13715  11.0+1.0° 107#25 ST ST T ST T T W W W W W W
301 133406 153406 16306  17.0t1.0°  200+¢1.0° 140¢17 ST ST T ST € ST W W W W W W
20 : 1 233155 207+9.0™  187+21"  220+1.7"%  287+40° 327+111° SC ST T ST SC SC W W W W W W
10:1 39.0:1.0"  223+40™0  21.3+12" 19315  537+25°  777+25° SC ST ST ST C ST W W W W W W
5:1 523+7.8°  443+76°  267+31%  267+40"  627+06®  780+30° ST ST ST SC C ST W W W W W W
2:1 61.7+15°  34.7+51" 26735  207+47"  697+25°  803+06° ST ST ST ST € ST W W W W W W
1:1 61.7¢5.9"  193+4.0  21.0£00"  350446° 613917 81010 ST ST ST ST SC ST W W W W W W

a): C; compact, SC; somewhat compact, ST; somewhat thin, T; thin
b): Br; brownish, SY; somewhat Yellowish, Y; Yellowish, W; Whitish

z): Values in the same line with different literal differ at Duncan’s multiple range test (P<0.05) and results are mean * standard deviation of

three replicates.
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Table 7. Effect of vitamins on the mycelial growth of Auricularia auricula—judae at 25°C

Colony diameter(mm / 12 days) Mycelial density® Color”

Culture media

A =B =C =D =E =F 2A BB EC 5D HE 5EF ZA =B HC HD HE HF
Thiamine-HCl  367+137%7  49.3+4.9"  527+11.0*°  627+7.6° 490430  730#20° SC ST T ST SC SC W W W W W W
Riboflavin 447467 41.342.1" 57.0+2.0° 49.06.2° 27+31° 770#10° SC T T ST ST ST W W W W W W
Biotin 52.3+1.5° 470410  53.0+4.6° 65.0+7.8°  507+25"  80.0+20® SC ST T ST SC SC W W W W W W
Pyridoxine 60.3+4.5°  53.7457%  587+1.5% 57.7+4.2° 543+29°  81.0+10® SC T T ST ST SC W W W W W W
Nicotinamide 425+104% 59.0+7.8° 65.3+5.1% 57.0+6.1° 53.0+4.6" 80+1.0° SC ST T T ST SC W W W W W W

a): C; compact, SC; somewhat compact, ST; somewhat thin, T; thin
b): Br; brownish, SY; somewhat Yellowish, Y; Yellowish, W; Whitish

z): Values in the same line with different literal differ at Duncan’s multiple range test (P<0.05) and results are

three replicates.
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Table 8. Effect of organic acid on the mycelial growth of Auricularia auricula—judae at 25°C

Colony diameter(mm / 13 days) Mycelial density® Color®

Culture media

A =B =C =D =R 5F ZA EB EC D EE EF FA B EC %D EE EF
Acetic acid 50+0.0%7  247+172™  627+124%  70.3+32° 5.0+0.0° 50¢00° T ST ST sSC T T W W W W W W
Citric acid 47041.0°  45357"  463+359°  143+45" 21030 573+124® ST ST ST SC ¢ C W W W W W W
Maleic acid 56.0£4.6" 420447 300+349°  13.0+1.0° 5.0+0.0° 67¢29° SC ST SC SC T € W W W W W W
Lactic acid 487+2.1°  BL7+65°  6R7+7.8  627+205°  57.0+1.0° 527+#413%° SC ST ST ST C SC W W W W W W
Succinic acid 57.7+25°  627+102°  623+194"  33.0+26°  59.3+31°  763+15° SC ST ST ST ¢ C W W W W W W
Fumaric acid 2634065  17.7+06°  157+15°  207+06°  127+1.2° 10706 SC ST ST ST C SC W W W W W W

a): C; compact, SC; somewhat compact, ST; somewhat thin, T; thin
b): Br; brownish, SY; somewhat Yellowish, Y; Yellowish, W; Whitish

z): Values in the same line with different literal differ at Duncan’s multiple range test (P<0.05) and results are mean * standard deviation of

three replicates.
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Table 9. Effect of mineral salt on the mycelial growth of Auricularia auricula—judae at 25°C

Colony diameter(mm / 10 days) Mycelial density® Color”

Culture media
=A =B =C =D =E =F ZA 5B E5C ED HE EF HA 5B EC ED HE HF

MgSO: - TH:0  440+114%%  51.0¢1.0"  54.0¢1.0" 56.0+3.5" 51.0+2.6" 77.3+15* SC SC ST C C SC W W W W W W

KCl 40.0+8.0° 457438  470+1.0°  B5A7+25 497459 750410 ST SC ST C C SC W W Woowsy W ]
KH:PO;4 4672255 463425 51.7x42"  60.3+55° 47715  71.0+10° SC SC ST C C SC W W Woowsy W W
K>HPO: 44.0+4.0°  563+15%  60.0+1.0°  6L7+1.2*  40.3+25"  770+10° ST C SC C SC ST W W WSY WSY W W
NaCl 4774150 ARB761°  467+38"  540+36%  477+50®  780+10° ST SC ST C SC SC W W W wSY W W
ZnSO0s - TH:0  5.0+0.0° 5.0+0.0° 5.0+0.0° 5.0+0.0° 5.0+0.0° 50¢00° T T T T T T - - - - - W

FeSO. - 7TH:0  15.0+26™ 10.0+1.0° 11.3+2.1° 8.3+0.6 6.3+2.3° 120+10° SC ST T T ST ST W W W W W W

CuSO. - 5H:0  21.7+32" 11.0+1.0° 10.7+1.5° 12.0+1.0° 5.7+0.6" 19.3+3.1° sC T T ST T &C W GB GB GB GB W

Control 433435 53.0+1.0%  503+49°  57.3+2.3  46.0+267  723+15° SC C C C SsC ST W W W ] ] W

a): C; compact, SC; somewhat compact, ST; somewhat thin, T; thin
b): Br; brownish, SY; somewhat Yellowish, Y; Yellowish, W; Whitish

z): Values in the same line with different literal differ at Duncan’s multiple range test (P<0.05) and results are mean t* standard deviation of three

replicates.

_33_



2. Fo|HA A7 A3y SAHXA

7k Al

cellulolytic &4:2 HE2 913 HA o wiAxE 2 98 vddw= ddste] 98
E 7INte s WEs AEegith 98 v 95 A 53] FaEEW 5 o=
+ 74 haloE - 2 = 8
ol A&S Hdl AFEEHUTE.  Trichoderma$t  Saccharomycesi= 247}
cellulolytic @4 AAFS9 3t positive, negative control® AFE-E At}

RE kS R A (Difco) ol 5~7YL3E 25 TollA] &8 = At 71221 )
A= DA 1.5 % st 7FF2 0.1 % yeast nitrogen base (Difco) 0.2 FA 5
Atk ®=E, AZHA TR o9& carboxymethyl  (CM) —cellulose
(Sigma—Aldrich, St. Louis, MO, USA), Avicel (Fluka, Buches, Switzerland),
and D—cellobiose (Sigma—Aldrich) 7} F7F= et wkS, Z17te] EHolEx=
zt 3ol #F 799 59 Ee FA haloes (o]sk B2 AUE XA) 9 AAH =
gttt

cellulolytic activityee At 7MY £2 9855 A¥st#l™ chromogenc 9%
(T3 =, #d= 4=, Remazol HHEIAE BF, T Trypan £7)° 0.5 %7}

uninoculated WAE F7FE AT, vl ZF chromogenic WAZ Holste] 54

cellulolytic &4

o

&k 25ToA wigetsitt. Atweel adE Hrishr] s s Ae=E dId
chromogenic "A7} HF welt 4.0-8.09 AtEoA FH]H A, vk 59 ot

25CoA AA=H ST,

S e &
HlEl Ao Jaeh Hbgete] V1ol e uA vehty] el T eke] A7])7}
aw Axe] g2 FHlsEo] stk & 4 otk weba] HolwAl gt
AZNEL EHled Bl B7hs gAbe] AFd oz Fyde] JAEFEA
dol5 F7Aato] nlwskgirh. 0~20mme] FH ko] Rol= g5 FAhwHl Yol
kgt (W), 20~50mme] FHEo] Hol= #FE FEAQ AihRd s¥HE
Bol= 5 (M), 1¥il 50mm o] FHES Hols #FE a4dH ¥l

_34_



Table 1. Comparison of chromogenic reaction by Auricularia auricula—judae

on media containing different dyes

. Remazol
Species Congo Red Phenol Red Brilliant Blue Trypan Blue
Species CM Avi Cel CM Avi Cel CM Avi Cel CM Avi Cel
GBAA-01 + + + + + + + + + - - +
ASI 6009 + + + + 4+ o+ - - + - - -
ASI 6021 + + + 4+ 4+ o+ - - - - - -
Trichoderma. n n n _ _ _ _ _ _ _ - -

(positive control)

Saccharomyces.
(negative control)

CMC, Carboxymethyl cellulose; Avi, Avicel; Cel, D-Cellobiose; +, clear zone detection; -, no
clear zone detection.
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Fig. 1. Examples of clear zones formed in media containing D—cellobiose
and dye (A, Congo Red; B, Phenol Red; C, Remazol Brilliant Blue; D,
Trypan Blue). Top row: after incubation of Trichoderma used as positive
control. Bottom row: after incubation of GBAA—-O1l. Arrows indicate clear

zones.
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pH 4.5 pH 5 pH 6 pH 7 pH 8

Fig. 2. Examples of clear zones formed in pHs ranging from 4.5 to 8.0. Media
contain D-cellobiose and Congo Red as carbon substrate and chromogenic dye,
respectively. Top row: before incubation. Bottom row: after incubation of
GBAA-01. Arrows indicate clear zones.

15 20C 25 30cC 35¢

Fig. 3. Result of chromogenic reaction of GBAA-Olon the Congo red containing,
pH 7.0 medium incubated at various temperatures . D-cellobiose was used as the
carbon substrate. Arrows indicate clear zones.
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Fig. 4. Clear zone formed on Congo Red-containing, pH 7.0 medium by
chromogenic reaction of GBAA-01. Carbon substrates used were Avicel (A), and
CM-cellulose (B). Arrows indicate clear zones.
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3. F ARl &% HolmAY AAA it g ATEAY
7h A a9

(1) FAIEF : Ao AFESE FA T O DAbkell A xHFH e ol (Auricularia
auricula—judae; GBAA—01)Z A8 FP3F om, #F= PDA vjA oA Aty
kS ShaA] Aw A& o AFE-513 T

(2) W2 AP AMES HO|(A. auricula—judae) ©] TAHYF ] A s 2
B8 ZAFEE] flete] 22® ek @S PDA wiAo] 7URE wigE wAke] Ad
P95 A% 5 me cork borer® Hwale] PDA miAo] HEe & 10, 1

25, 30, 35C® ZzF =4¥ FL7]0] 543 vkt & A9 HB& 24

.

o)s}s A AOACH el Fdte] AMARS oz A8 CNES 5
ANedra Bgolsiehady (3719, 1988)e] FekglodHl, dedEs
Tyurin®] OfFgH) 0.2 AdAi+= Kjeldahl o= P05+ B O R CaO, MgO,
Kgoﬂ AAFFEAN R, pHE AR 5 g& TFF 25 meell 3027+ FAA

71 % pH—Meter (Fisher model—50) 2 #43}3it}.

(4) ¥R ZA]

A A S 2= FUFEEY (oak sawdust) 90% (v/v), H7HAIZ= v 10%E AF
g3l o Qe HUAS BFyng (V/V)2 E8slo] vz 9 FEIFS 65%
2 A v, dA vidEeA 9 2 ) 1.4 ke¥ A 3}31 Hi A F %ol
217 156 me 7 e F2 F vHE Pol 121TeA 90#4t 1L

(5) AN D LA BEZA}
wghditE AV 15C PR 2e F oue wod B
o 200l WUSEA MAREAEE 2
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)
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oX,
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(6) RAPDe®l 2]3t DNA /4

WA (hybride) 248 DNAE 2|38t Bioneer PCR Premix kitE ©]-83}
genomic DNA 50 ng 2ul, primer 100 ng 1w, DDW 7E H7}s3it). PCR
TEREg ABI PCR SYSTEM 97005 ©]&3te] A5 DNAS dWgS <]sto]
94Col A 5%3F lcycle, 18|31 94CoA 1+, 55CAA 1, 72TCoA 277FS
Z % 35 cycle AASoH, HF DNAS AL 72CelA 10222 At
2% PCR AHE2 1xX TAE (40 mM Tris; 8.0, 20 mM acetic acid, 1nM
EDTA) =g Mol A 1.5%2] agarose gel® HA7]9%E3F & 1ug/ml ethidium
bromide &Mo 7 A3sle] UV transilluminator’dollA El}= DNA band=
Zelstaitt.

(7) QA AAA ] Felghd 5 AL

A ek gAEAS AT Te BEEhy] 98kl ¥ (Hymenial
pore) < AAAW 7 (Olympus SZX9) S o] &ste] 40 = #Zstgion, TEaprx}
= B9 3 (Olympus AX70)= ©]-&3ke] 4008 9] wi&= ¥Hzakith

Ferae AAAGAE MAE 37 skl A =
Aakrh A LE nYT FHEE, A AR, g7 A 4% F7kelA A
%= + dstAl wAAAA ) FE 8

%
e,

(1) WAAEE o]z}t

AN EE AFES FbEE, w7t olgtetA BEAS AN A AR (pH)
© FuUFEdr 6.0, "7 6.42 7247 EAHAY T-C& FUFEY 46.6%, "
& 52.4%% L‘rE}‘/kil, T-N+ FU3HEEvto] 0.28%, "7 0.94%% s,
CaO2 A% FEE 0.92%°.% vErgken, ulZk 0.07%°0.Z GHA UERRL
(Table 1).

¢
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Table 1. Chemical compositions of substrates for cultivation of Auricularia

auricula-judae

pH T-N T-C C/N P20s K50 CaO MgO
Substrate

(1:5) (%)
Sawdust 6.0 0.28  46.6 166 0.03 0.10 0.92 0.04
Rice bran 6.4 0.94 524  55.8 2.16 1.93 0.07 0.95

(2) #AME 2 AAA 55

A. auricula—judae®l dAHYY HAXEE TR 15ToA 35CT7HA 5T
Ao w Aol dAME HFE ﬁiﬂr Fig. 1elAl¢} o] 257 30T 7} w42
2 UERHTH o= FHol EhjeF o Akl A HA2E7F 25730TC
gt HI(E T, 1983) 8k fARsE A&Folditt Ao widaedrs 31d, =2
ol4~Qdg 15¢, AHA ST 18U = Uetsth 2 A5 miA T A Fo]
295 g, AdEF°] 31 g & YERTE (Table 2, Fig. 1, 2).

Table 2. Mycelial growth and mushroom production by sawdust bag cultivation of

Auricularia auricula-judae strain GBAA-01

. Fruiting body
Duration of Days for

mycelial pinhead Wt. of fresh Wt. of dried Length of Width of Thickness
growth(days) formation individual individual Pileus Pileus of Pileus
fruitbody(g) fruitbody(g) (mm) (mm) (mm)

Wt. of fresh
fruitbody(g)

29732 13717 6.8+4.2 1.5+0.8 62.9+£18.1 41.6+£14.1 0.78+0.12 2757 350

The sawdust bag medium was 1.4 kg.

a): Mean * standard deviation of ten replicates
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Fig. 1. Effect of temperature on mycelial growth of Auricularia

auricula—judae strain GBAA—01 on PDA medium

Fig. 2. Primordia (A) and mature fruiting bodies (B) of Auricularia

auricula—judae on sawdust cultivation.
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EolAAE Fulo 2 AR AEEA

My MEESYFD Zuelreds AdAgSAS AT AEF
() b) () (2)
R
90%+ ™) 7 21 18 215 22
10% (1.2kg)
R
90%+ 1|7 25 21 572 51

10% (2.4kg)

a) +5%; 22+1C, 55%; 50~60%, b) =%; 15+17C,

* 2.4kg FHRElA|

F%; 80~90%

2.4kg BHXI

1.2kg HH X

EERETIREE
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6. FLE 7]EH§_JJr
O T SHMEAE ) (24kg)S o] 8 3}0:] EolHAAuA A S 572, AEF
51g ¢ Ag{}o] 7Hsstith 2007 oF 4008 FAHE FolmAle FUtiAR
7} 71"
O 71& 1.2kg #iA|¢} vlwste] 1], AEHF AFoZ 1,0005-2 (L) ALt
F7ke] 739 A7 15000899 A58
O ZAAGEA (¥: 1,0008-A] Ars7 715)

EAH Q2 (A) o]°1# 2 2 (B)

— 18] (30% #7hH) @ 1,1001 ¢ x 107H€
= 11,000 "4

— A=H (40% ©3hH 40 X 10,000%
= 400 X 10x9 = 4,000

AA) © 0 A(B): 15,0004

o #4499 (B-A): 15,0008
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(3) FHoIHAR L S ATHAIA

#FE wEA LS 2C7F PDA 3

1.3mm,

718, AEAA

e

8.3mm, &4}

A5 A 102.3mmE 5ol B
A AHEGE A e A A (2.4kg) o8 AiAL HCTE H)
]

A
WAZF 949 0= §5

94 369,

E L #FE e W A Y5y

Hi A 89mmE  AY o]

PDA &= el A
T 5 A= A= AR =
(mm) (mm)
=B 39.0 96.5 =
=C 38.3 89.8 &
=D 38.7 89.0 &
ASI6009 41.0 99.8 =
ASI6021 40.2 99.3 =
ASI6023 51.3 102.3 =
ASI6033 50.4 100.3 =

* 25C (8YAh), 25T (269¥92b), 2.4kgs~]
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E 2. wFAE w9 A A5

oo EEOIzEAE A —
ax uj oﬁzf)a‘]‘ b /\g%cﬂ/\b) Aﬂ(ﬂ])?
- ) () ¢
=B 63 21 36 903
=C 60 18 36 949
=D 59 21 36 834
ASI6009 o7 25 36 262
ASI6021 58 22 36 645
ASI6023 59 16 36 775
ASI6033 60 15 36 572
a) =55 20117C, %5 50~60%,
b) &%; 15+1C, %, 80~90%

AS 16009 AS 16021 AS16023 AS 16033

SR #FE AL S5
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A e s 25T, w717 219, ©+9 : cm)
T T T & PDA MEA YEA CDA
A 52 54 73 25
ASION05 1 e W W W W
A 87 85 85 28
ASTO0E AR W W W W
% W white
ASI6005 (F°]1%) ASI6033
o #AMIA(PDA, 25T, 16%)
o 25 FAMIAEA (FAIWMA] ¢ PDA, wiF7Izt @ 16Y, &% mm)
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o % FHl 54 Y HZ pH(PDA, 25T, 15¢9)
it F HEEE Eaa ] # 4 pH
ASI6005 H3E 3] 24 6.0
ASI6033 H3E 3] 24 6.0
A= 3 AAA PY 54
o FULEA O] vl ke 2 8 94 (2.4kg, 207T)
FbE
v Mg A #AA =Y 242"
ASI6005 27 +4+ +
ASI6033 25 +4tt +
a) + : poor, ++ ! ordinary, +++ : good, ++++ : very good
b) — : i?ﬁ%}%, + S%U]‘ﬂ—, ++ 1O%U]‘ﬂ—, +++ 15%13]‘?1—, ++++
20%m] 1t
o ApAA B R A% 54
_ Z o] AL A E- A A2 A Y S5 A2 A 509
S Y 44en 48 uE A s 2 ) 2
ASI6005 109 20~25TC 20~35TC 264
ASI6033 9¢d 15~25T 15~25T 21d
a) i o] A% F AHAA| WA AQ7|7E
b) EME F wddE] 50%0 AAA 7 HAF= 2273
o A2 A WA
#FF FEFLoly A3
ASI6005 0 0
ASI6033 0 0

% FEFY, ATAIATY RABAFE): 0CFAD), 1(FaRE 1%0)w),
3(1-10%), 5(11-30%), 7(30—-50%), 9(50%°]”d)
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AR B

=
574

N Ny y _ O|WH(MEAT) |
*F | ARARLY | wd gy | masy Lo EA
A
ASI6009 T A, 59 2 2 +
ASI6033 TY 49,59 A A +
o AAL MxzA}
o T L a b
Contex 20.16 4.84 7.19
ASI6005
Tubes 27.29 D.28 6.72
Contex 16.36 1.83 3.17
ASI6033
Tubes 19.10 0.75 1.77
o AAA B
Ax
3 ¢
(kg/cnr)
Contex 3674
ASIB005
Tubes 4120
Contex 5140
ASI6033
Tubes 5325
o ARAL AA 54
TN A A
™ T H‘]: ] 2ol (mm) 7 (mm)
(BAF, )
ASIB005 24.3 295 2.2
ASI6033 16.2 271 2.3
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ASI6005
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20|t A1| 285 rDNA S} PCR-RFLP Z 1}

- Hae I : 0.5ul

- Buffer BS . 1ul

- DDW : B.5ul

- PCR Product : 2ul {50ng/1ul)

- 37°C 2A|7F Heating blodc 24|
- 8 % Agpdlamide gel AHE
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D AALe =3
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213 2 7)) 3}
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H o F2EHe e AE - ok A (YR, I, I W Fgaks)) g

O FHolHA FE o thdt AA3e] wE ok FA ] HAF (FolHA FEHo u}

& A3 sEolA AF - oggA 2 54AE)

O HolHA e &% AF/NE(FolHA e FZq wgko st 2F AAsh

O HolHAl o]l A EAR W AFEH L& =4 o5

O AHgstE 9t HolHA FZA9 U= F=/w8/4A4 &4 &5, HolHA ¢
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H3E dAEsdE HE X 2t

A 1 A ZFoIWA (Auricularia auricula—judae)®] A& - ¢k
A

ol Ale] ok &3S st AEaAEtY] ThsAd s Fle] flete] FdEA
oI FAFaIe] diste] AAsiAt. 1 9] AFEE Al wel Rl B
OfMAlZ dntAow JH Wol e ARgEH= WA

L=
=
o 58 AxAAY AT
Fg o1 Uk FHL @ 2
of AHEE I YTk R HolmAe B du] o W ARF A% /SHAE
o F3o] ¥o Yk oled Wl B = g
HE2AL Akt o)

B ATl HolwAle] ofel @yt

12 1>

Fo 291 4F
3 g fan A8
) ATE mekele] BElHe ATE FAe AN 5

1) HolHAY 70% oee FEAE 1x d8E 3t FqgdAaUY FF
P388D13} sarcoma 180 cells® d¥retaA S 2124319 th Baisiomycetest &9+
g, A, A dAAS ol A, FA#E 18a U8 fE 5 Ok

sk ok g G A QT olF FUEALS A FA TH ol el ok &g
o]t} (Wasser and Weis, 1999). wehr £

7123 minerals (Ca, P and Fe) s©°] &3 FojwAlel] thsto] IS
9 FE ofyAEoR AT HolWAl 9 A] polysaccharide”} W Aoz o
At o] gdiF+ rhamnose, xylose 183 glucose?} ¥ A& 2F°] mannose,
galactose “1#]3 arabinose”} 12 1 2] uronic acids, sulfate groups, N 1
232l ash (Chen et al., 2008) % &4 A&l beta (1-3) 28]aL (1-6) D
glucanse] Wo] 3o} Q= Ao Z dHA Qlth. Ho|HAY okg|AgoE =

antitumor activity, anticoagulant, anti—lipidemic, anti—cholesterol, 183l

_56_



antiplatelet aggregation (Chen et al., 2008; Misaki et al., 1981; Yoon et al.,
2003)7F ®aso] Qloh, ey #EE FEEuo wE okgAd S Wol ¢ A
AA] kot

2) Dichloromethane 239 F9T /ol viste] RAW264.7 cellsold 57

& SFUTh HolWAlS A gwAl o okg|dido] wol A Qv A &wAlo|n®
JXL’HO] e AoE g4 v AEFEEHA ThsAol W o AL
2 o 53t Stk (Misaki et al., 1981). 28 A o] getgido] Q= AL oy
HuoA defA itk AEWAe 4 —7“%% Sarcoma 180 Swiss albino
mice°] ©]2lgt $of &S H s th(kekawa., 1969; Misaki et al.,
1981). 1 9] hypoglycemic &%}, anti—diabetic &3 (Yuan, 1998). &3t
anticoagulant®?} platelet aggregation®] FAFE AT (Yoona et al.,, 2003;
Francia., 1999). 284, 87} €712 F95el dist HolwAl FE5H] B
= o] HuA7F A5olth

FFRe> Ee AW A x7t H= Zldelt. d4de fA87] A= &4
S AAs soh FEAFS W78l = pro—inflammatory cytokines,
tumor necrosis factor—a (TNF—«a), interleukins (ILs), cyclooxygenase
(COX), 193 inducible nitric oxide synthase (NOS)& F=Z XA = #HZ&
sttt (Bonizzi and Karin, 2004; Verma et al., 2010; Duffield, 2003). o]&]3t
pro—inflammatory mediators®] 3t genes A5 A2} {0 FQFHA
bt} 9= 23t nonsteroidal anti—inflammatory drugs (NSAIDs)
COXdfp & 2Zrg3slal FHLollx= COX—2 inhibitors& ARE-slo] 28-S =l
(Chowdhury et al., 2009). ¥ A7°l4+= dichloromethane FZe¢|| tfs}od
RAW 264.7 cellsE ©o]&34 NO, cytokine IL—6, TNF—a 183 IL-14
pro—inflammatory markersel] tjst WH3lE =43

2
i)
K
© =
HU

3) F{o ]HVH FEHY kA E T WA FEAY FUEAHS vlwEs]
oF @A) oA kA B2 kAol AkdelA wiE Al zpolt), o]F A}
o dojxd g E O FE= vinblastine, vincristine, camptothecin

derivatives, topotecan, irinotecan, etoposide 183l paclitaxele] QAtel] o] &
o] ¥ vt FH, oFEHAl A ek AEo® o]l vt FHTo H
A7 oREHAY Aol AgE s 2 ew gtk
Basidiomycetest &¢&/do] @ol &#fA St Basidiomycetesoli= Agaricus,
Pleurotus, Lentinus, Ganoderma, Grifola, Volvariella, Auricularia “1%|1l
Tremella £0] AFdAo] WAL Wy Qul. B HyAjo:= 100 wild plants,
Auricularia auricula—judae, Phellinus gilvus Z1¥]3l Ganoderma Ilucidum
extractsol] thale] P388D1 AMEFE o]&3sto] Hlw Heds HAA AT
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4) AFE o] MAEFTE o] 838Fo] dichloromethane w359 &&d/de] tjsto]
AR GC-MS  #4&  EFstol Aol diste]  ATtsith
Bronchoalveolar tumort ¢t FoFolth. o] o2 #H¢kellA 80%c°l = o
S7F B33t (Giaccone, 2002; Langer, 2004). 183 992 442 &3 <
o7 F7Jof WARA Xstal 37] =2 47]o] o] HWH A%t £A Xsitt
(Parkin et al., 2005). 53] 92 &=olAd 7P &3ttt (Kim et al., 2010;
Yamamoto, 2001). 53] #H<e} 919 7] A2 uf$ o] AyEEO]

o] ¥AE HE3tt} (Janku et al., 2010). webd ¥ &3Zo]a kA sk
QTE A5 FEHA FEHL 7] o ot gyt R ¥l
t(Lee et al., 2009 Wasser, 2002). & AFA= o8 f7]80 +3&
sto]  FdddS SAHsEATE o] AFelA  $8li= ethyl acetate, butanol,
dichloromethane, ethanol 12|31l water fractions& 70% ethanol extracts®l|A]
o] NCI H358M, SNU1 celled] tjste] d<e+&A = tumor progression genes
(Bel—2 18] CD147), tumor suppressor genes (Bax 18|31 P5H3) S
RT-PCR #4& AA&tr 18lal 74 %83 dichloromethane 5o tf3she]
GC—MS analysis& AA|3F3A T

5 AFaAgh= flste] fHAT =S Sote] FeArIdAlet @A HopmAlel B A
I, BolAl B A3 AR, ZolmAl @9 kgl thEte] A= s

ot BES ATE Aol AT AT ABE BA AN AU Foise of
gulsle] ohme AF AAlsh W 2v] BHHE detel st AES A7t 2
L3tk B Sele Dy ATlA WES £ gt Fad AFolr, @wRelo)
Mg AESE AT wEAFOI GANoE oA ARE ¥ ATl o] o)

& @5 A Bge BT wEEVY YYHNE S5 W WAE
v, %4 Fol AR FHE oblwmASRES gol o8 4HE 2w B

e 3l
&gt FabstE s PG B3 B 2r b 2] s et opyel oprl Ak,
712k R Bl vEIRE S8 dRste] 2vH4 olgdd B4 I AA=
A EZEe gokeol Ha gl

HAS 5 o83 daAFolnR Fol 7HXIL e A B4 FFex &
Astar Qlemm HT Bge Vel wE A+ 57}ﬂ1 ATt

S A5l Fol 7= T olglel Al AATAE A% B2y

2> =
%Z‘:_JOIE]-I’_ adeE 7 2ol dAA,  ofo]AZEH (isoflavones:  genistein,
¥ 3}8HE (phenolic acids), trypsin inhibitor, maillard RFS-AF
=, globuhn Deptlde 52 Aol S0 dAAES(sHAE), AlFAE, A%
W, @ duad =948 A oday, Fdadie, oiEet, 1Y ),
AA o AW oadrt ol WREUT. ojgfox ®Ao] wY
L 54 FEelE T gAY E4E BAs] g9 A

e
y



A ET W AL AN & G BAMY W Foby, FHEAE 5L veh]

= Aoz deA

2 .

Az 9ge mvel UTAL UselT BFek, o] AALE Fol Fhel
SrbSstel g wE TASY AF, AEe WY Fo) Bl whel el

B4 B 9ot NES aHn god, B9 49 EE gadn g *
Az, Aol TN AR AT D9 Paspe] SrjHa vk

_4

10

webd, A% B4 Avjele] Aol wA WP, ofe A 1Y 1A
A1 1 150E AT A7 At a3 9}

A nFAFlY AGAFoR Al 4R A5 SFo P weh 1

AN Ak L F HIWAS AAGoE el BEHG] D, Hol B

Q
T, I %—Xloﬂ"i% ko] o WAool b gl

olol FHt AA oA EHolE (Auriculariales) ©]3 (Auriculariaceae)
Hol|& (Aurzcu]ana o] %38k Fo|(Auricularia auricula) &+ @&°] (Auricularia
polytricha)7} Q1, 3A&Ho]& (Tremellales) 3E0]3 (Tremellaceae) 3EHo]%
(Tremella) o %3} 8 E0](Tremella fuciformis) 7} SIth. °l&2 2% &9
TAROIU REIARS oA st Qlom, WIS Efo] Algre] Fleof oM F
Fo M= Fol ORE), feluete e Fo] e s=297], oM afve] e
ZNFEAG 7 7 ) ekal 3k, Aol A= ear mushroomo| gkl E o},

o] FolA Fole= HE SHolgta shH, Fxolde ARAMA R EE=,
ojzlo] tigFo® AujE Utk o] WAL & WARY S He= F3to] Fof
A de] of g5 Sl

oWl FQo Vel EE Y Tl st A, AFRCE st A

A

& A=k Ve, 28al A9 2

SolWA S WA FoME FFF AAlEC] e x> Ao= 2
e FoMAA skaL, oldy td S Bl siTrh T3 HolH A dNE FEAIA
vEu g d, nde, FUAstel 22 AdY ol Ees 7, Ad Agd
= U drshal 3lof, i S SAAA Wnjele £2 33E 7R

5
[e]

& ATl = ﬁ%«l 71574 4

2 Al 97 7%
29 AES 9ste] Zoln

oy, ol



1. P388D1% sarcoma 180 A|EFo|A Fo|HAl oetd FEAOZHE FE§
mjof] wE gotsiAo) Hlm AlE

7} AFEA]eF(Chemicals/reagents). RPMI 1640 medium, fetal bovine serum
(FBS), L—glutamine (2 mM), penicillin (100 i.u/ml) and streptomycin (10
mg/ml), dimethyl sulfoxide (DMSO0),
3—(4,5—dimethylthiazol—2—vyl) —2,5—diphenyltetrazolium bromide (MTT),
trypan blue (TB), sulphorhodamine B (SRB), 50% trichloroacetic acid
(TCA), 1% acetic acid, 10 mM unbuffered tris Base (PH 10.5) 12l
doxorubicin< Sigma—Aldrich Chemical Co. (St Louis, MO, U.S.A.) oA ¢
stk 1 ] Algell AF&§E Aok analytical grade® AFE-3F3Ath

L. HolmAl L] FH]
2 Ao ARESE HoHA L HAE
3 3=
3 70% Ethanol¥} 1:509] H] &% Zgrste] 85T o4
3tttk o] 3 chloroform, ethyl acetate, butanols E3}o] £33+
° w
L

filterpaper & %3lo] o]} 3 & 7holsE3slo] MEE AME-EF9)

FE 3 Tl 1 g5 A4 Hdll AEdstn IEHAEHCE2HEH Elemental
Analyzer (FISONS, EA 11100& A ¥Ywo}  carbon(C), oxygen(O),
hydrogen(H), Z12]a nitrogen(N)= A=&FEAste]  vlasilt. S5
elementary analyzer®} ICPZ #A8F3lth F7]4dw9 v
o2 A AP A HoHAle AETEE WE ve 4
Teflon vessel £7]°] FH3sled HNO3 (2%, MerckAt GR Grade) 5 m{S 7}3h
T s o AEE 1007 150ColA 7FEEkith o] # S B8 Abs 9xls] &
stof s 21 7Ky
BHIE 100T FZollA b5 A& 7Hdsiditt. 8718 &43] A3 v vE 4
I AE7F HAE] Al 52 AE FRIg v rlE A AHECA Ate] 1 me H =
Fe w7 oAl et SRR 4 (10008 ICP £47]
(Jobin—Yvon, JY 38 Plus, France) & ©]&3 [CP-AESC.® #4353t
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Table 1-1. General elementary analysis of Auricularia auricula—judae

Nitrogen Carbon Hydrogen Sulphur

2.27% 40.19% 6.02% 0%

Table 1-2. Heavy metal analysis of Auricularia auricula-judae

Cd Pb Zn Fe Ca K
0 ppm 0 ppm 942.63 ppm | 177.56 ppm |15905.73 ppm| 6204.66 ppm

t}. Auricularia auricula—judae FZ=N2] 4.

AZ¥ Auricularia auricula—judaes 70% ethanol(EtOH)Z 1000 ColA 64
7 Eek FEFY. AEHe o} X] (70 mm, Advantec, Toyo Roshi Kaisha
Ltd, Japan)& ©]&3to] o335ty A ¥FE=F7] (Buchi Water Bath B—480) =

N
=~

700 CollA 7St FFskATh A w53 cEE 5N Fig 1o =AI8E W
u}2} Soxhlet extractorE ©]&3fe] A& o7 FIE AAsHA T (Figure 1-1).
olwf o]g3 FHILw= dichloromethane (DCM), ethyl acetate(EtOAc),
butanol (BuOH), 1¥]3i water(DW)E ©°|&3to] &35 AAsto] = W AXE

sheieh.

Dried Auricularia auricula-judae (20 g) boiling with 1 L
ethanol (70%) at 100°C for 6 h

v
Filtration and concentration of 70% ethanol

(EtOH) extract (3.56 o)

. 2
v ¥
Water fraction DCM fraction (0.21 g)
v
v ¥

Water fraction EtOAc fraction (0.04 g)

1

Water fraction (2.84 g)| | BuOH fraction (0.18 g)

Figure 1—1. Schematic diagram of fractionations of
Auricularia auricula—judae ethanol extracts. EtOH, DCM,
EtOAc and BuOH are stand for ethanol, dichloromethane,
ethyl acetate and butanol, respectively.
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. [e} = v
S Fi T AEZFE A ETLY(KOREAN CELL LINE BANK)oA +#
F vkttt FFM AT Wik W /A E fsk wix] &= RPMI 16408 ©o]&3F51C

fetal bovine serum(FBS) 10%%E “d7}slal, penicillin?} streptomycin®] Z}z};
10,000 units/m¢ 9 10 mg/m¢ 41<1 vkl © F tissue culture flask 25cm*E A}
23te] 37C, 5% COg AZu| 7)ol A wlj a3l

MTT assay MTT assay

Seed .
Metabolism Solubilization
96-well plates, 50 ul of MTT solution ubilizati
(2 mg/ml in PBS) of formazan crystal
180 pl of 5 x 103cells/well

Culture
for 4 days

Treatment o

20 pl of PGE, PLE, and PBE Centrifuge aspiration Measure
7.5, 15, and 30 pg/ml 450 xg, for 5 min And add 150ul of DMSO Optical density, 490nm
and DOX 0.01-100 uM

2}. Determination of cell viability by MTT and SRB assay. + "F¢2 38
S Axzel] tiste] FHolmAlel oy gw FEHS 1, 0.3, 0.1, 0.03 and 0.01
mg/mle] FEE ¥ Fo] AR DOXe  AEAY  AEE
sulforhodamine (SRB) B(Kim %, 1996) 2} microtetrazolium (MTT)
assay (Mosmann &, 1983)2 okt WHsto] th32 o] A3t 94 SRB
2 F FUAEFI} 4 welld 1977 HEE 96—well plateo]
AIZE st vieketa 2 Al EAEs A E s
A Eo] 50% trichloroacetic acid(TCA)E F7F8te] 4T % 247+ ]
AAsHla, STl 53 FAlste] A RS AASATE FFAMEA 0.4%
sulforhodamine B(SIGMA) & ©]&3lo] 30% &< Ao A4
base (10 mM, pH 10.5) & F7tsto] AL S EZolvt A8 G
ATk MTTH S welld AE 5 53 77F 5= HFskal SRBYH Y= 22 et
Aol wg] zk Ald=de HAEAT. AE F 49 &<t ks AAElT vk
o] F¥¥ % 3-(4, 5-dimethylthiazol-2—yl)—2, 5—diphenyltetrazolium
bromide (MTT, SIGMA, USA) €95 well & 50 A 7tato] 4A17F 53k o] Hj
ok, wieFe]l € = 7 welldlAd FE ZAA wiAE AASH. He
DMSO (dimethylsulphoxide) & well & 150 E 7}st9] formazan crystals
ZoAgtk,. SRB % MTTHA  AAE cell plate &< microplate
reader VERSAmaxTM, Molecular Devices, USA)E ©]&3to] 490 mmellA] 1
SHEE SR T4 AEEC A AdEde] a3E Brrsky] flste] Al

=] o
X5 SAS AFEA S AT welld] SHEE A=A S HAsHA] 2 4
x= welld FFE=2 Uro] 2 Yehdddt. 43242 SAS  statistical

package (release 8.1 SAS Institute Inc., Cary, North Carolina, USA)E ©|&
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stol ANOVAE AAetal 1 79 2 P € 0.05= 3¢l

The inhibition of tumor cell proliferation was calculated using the following
Formula:

Inhibition rate (%) = {1— (OD value of sample/OD value of control)} X
100

1Cs0 concentrations required to inhibit growth by 50% were calculated from
survival curves using the Bliss method.

v}, In vivo tumor model and treatment. 7% -4 BALB/c mice ((Charles
River Technology)) & () QB AEZHFEH FYAT wFAl= 22-24 go| L
AT U= 20-250CE 1243 Bo] #FAHE A AdsEs
556T10%% A=t Sarcoma 180 AMEF (= AHEF23)) 5 RPMI Hlj A of| A
Hjek & 5 o]Algh oF = Edo] o]RHUY Ee waAdY A AHEde
I AdsESEAEs e FQs Wk 1 T 5 S AAA d3A170 = A3
o] AF&3FTh. Sarcoma 180 cells (2x106 cells/0.2 ml/mouse)i= saline
(0.85% NaCDoll 3]st dletFAtE AAsEt. HE 64l ol Kol= ¢F
Fojg & @ & Ut Rtk A¥desES 3AFCE st 7 OFY 6vkE R
TAEHATY. 1 25 AAdEToz hMEe HFol e 2 252 4
T o% 0.85% salines 7518 qth. 371F> dichloromethane fraction
(DCM) (100 mg/kg b.w., p.o) 2% Ad=4d Fof F 74 FHell <o A7) 2
ZAQ/-F= elsl9dtl. Doxorubicin (3 mg/kg b.w., i.p.) < SN FFoRE BT}
U AFS AT Fo] 79 Fo BE micetr A S W tumor massE
435k A A dFefgle] A7]E per cent (%) 2 AAFSIATE U o
2o Byl &y 72e Aoz AAeth(Lee et al., 2003).

Inhibition of tumor growth (%) = (1-T/C) x 100 %,

where T is the tumor growth of treated groups and C is the control mice
(D).

Tumor Volume (cm3) = 4/3 7 (a2b)/2,

where a is the short diameter (mm2) and b is the long diameter (mm2)

(2)
v}, Calculation of splenic index. #®|#&A2 GAFoI#+3 S 21l Q&= mice®:

g Aste] SA] FAE SASY. A= H5AY vl FAIZ spleen index
(mg/g body weight) & ZA]3Ft}(Lee et al., 2003).
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Y

L-arginine GTP
NOS %P —> \L
L-citrulline cGMP

\_/

Oxidative stress l Vasoconslrlctlon

Membrane damage Thrombosis

DNA breaks Infalmmation
Vascular hypertrophy

A}, Statistical analysis. R+ %+ mean £ S.D.ZE XA|81l T4 the
one way analysis of variance (ANOVA)=Z A A& 11 SAS programE ARS8
&t} GraphPad Prism program< IC50 valuesE 97| 93 AFEH A A8
A ztoli= P € 0.05F A FoA F7E ddergith

2. RAW264.7 A|XoA ZFolHA e HE22ve FEH9 JHAF2E

7F. Al Zuf ok

ul9- 2~ A A ¥EQ] Murine macrophage RAW 264.7 celle 3St=A|LF23
(KCLB 40071, Korean Cell Line Bank, Seoul, South Korea) oA & wo}
AFE3E Y. ¥ X|+= Dulbecco's Modified Eagles Medium (DMEM) 2.2 10%
FBS, 1% L—glutamine, “18]3 100 IU/ml penicillin—100 g g/ml streptomycin
o] xgtxo] 9low 5% CO2 humidified air7} g% 37" C wlgF7]olA]l 2A]
E s

1}, Nitric oxide (NO assay) 2 574

RAW 264.7 cells (2 x 10° cells/mD+ LPS (1 pg/mL)E A3 3 A
shA] k& drew MdAsta FolwAle DCM FE9E (10, 30 and 100 4
g/mL)& 24A13F F<F Whkg5 AlZT NO= 437l flete] 100 p#l15 96 well
flat bottom plated] &5 ¥t 18|31 100 p1% Griess reagentE ZF well
of Y3 AeoA WS Akt 2| W& Atk 183l Optical density (OD) #k
< 540 nmelA VERSA max microplate reader (Molecular Devices,
Sunnyvale, CA. USA)E ©o|&3slo] SAsqlth NO9 4= 2 A5l S4A
o st Fx= AFETTAES sodium nitriteE 0914 100 ¢ M7HAIE cell
culture WiA| 2 whz ol A A s Th ApAE WS Tt o]l AAIE skl
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1) Preparation of regents
@ Griess Regent A : Sulfanilamide solution
D 5%° H3PO4 & o]€3F9] 1% Sulfanilamide solutions =H] gt}
@ Griess Regent B : NED(N—1—Naphthylethylenediamine) solution
: DDWE ©]&3% 0.1% NED solutions 1]},
2) Cell culture
Raw 264.7 cell& 3 cm Diskplateo] DMEM ®iA|E 3ml ¥il 18 A7l svf<kst
=
3) Sample ¥ LPS A
wjekE Raw 264.7 celle] Sample?} 0.1 mg/mle LPSE 30 ulE Az sty 12
A7k 27 ek,

'o—ﬁ 'E_E]
NO %g—% el A5 1mle 1.5ml E—tubedl %7 Hett
ST [e]
-3

O
ﬁ’@OOOOO
©OOPLOO
@OOPLOO
0]0]0)00]0]0,
O®OOPLOOOO
@O0OPLOOOO
L ®OOLOO000

@O 96 well plates TH|st] 543 3
— A 782 Standard curve® 18]7] ¢
— B 78 NO 995 A8 (@2u) 3]
T3ttt
— C 782 NO 95 200 ul&F3ste] o] & 100 ulE F3atol b €429 DDW
100uls} =&ste] 1/2 34 sttt o9 &2 #AAS g E7bA wHEste] &AE 24)
3] A gk,

000001000,
000001000,
000001000
0]0]0]0]0]0[0]e

_Ll.zo}jl_‘

05 AR 34 gt
&tel DDWE 100 ul® &

_13: L ﬂilo
ﬂllo —I-‘ m_b

off
-
)
O
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— A"t h E& NO7ZF Z9E%] ¢ DDWe| el 2 FAFH g dollA =39
% 200 ul T 100 ul: AATCE
@ LPSE A3t celld} vIAE cells T
© % Z} sample°l thste] 33 wiHE
= g
@ Multi pipet= ©] &3} Al27} ¢+ EE welldl regent A solutions 50 ul
i
@ Multi pipets ©]-&sto] A&7t Sl
A EFekH, cape YL Hlo] ¥4 o

® 540 nmellq FFEE S

Fatet,
ACJEENPE R

3fo

v

i

=]
R
=]
R

i
_OL
F

=
T

it
(¢}

=
T

2E wello] regent B solution2 50 ul
= apgsie] 10837 W] sk

Frl alx

CHy
HaC CHg
o CH3 i -
. QM = CaM
‘ 1< | £ = N
L ; 5
@ B
D OaM _'_, QoM
Hal .__-" |
4 CHa 1
, C:H_!,

TR Sl

< DPPH radica >

< Reduced DPPH >

T} Enzyme—linked immune—sorbent assay (ELISA)E ©]&3% Alo]E7}Q1]
=4
RAW 264.7 cells (2 X 10°cells/mD+ LPS (1 pg/mL)Z H2lg 3} 223}
] e row AAsty HolwAe DCM FE9S (10, 30 and 100 gg/mL)
24A17F &< Whg2 AlZh HEE ol Alzujtdls RS F AP|EIRRIS S
Zéo}%ﬂ\‘ﬂr. MEujeFAefA] TL-182 FE& ARAFY AAMel weha] ELISA
commercial kits (Invitrogen, Camerillo, CA. USA) = AA]F )
2k, RT-PCRell ¢J3 mRNAS] Ate]E7RRle] 54 (RT-PCR)
mRNA 2&& RAW 264.7 cellsold S438H7] 918t LPS (1 pg/mL)& 0]
HA9] dichloromethane FE o] A&} Q= A3} AA g ¥HA &2 AxF
oA HAFSIS T dem FEN9 H%+ 10, 30 183l 100 pg/mleldd. F
RNA= Trizol reagent (Invirogen, CA,USA)E o]&3}o] AAE 3t 283
% RNATE oligo (dT)15primer®t wiFS 319 19 th3 thermal cycler
(Mycycler, BIO—RAD)E 2IA]3}td. PCR amplificatione PCR primersE& ©]
435t AAIE s19aL primere Sense(S) CAGGATGAGGACATGAG-CACC,
Antisense  (AS) CTCTGCAGACTCAAA-CTCCAC for IL-18, (S
GTACTCCA-GAAGACCAGAGG, (AS) TGCTGGTGACAAC—-CACGGCC for
IL-6, (S) TTAACCTA-CGCGCTGAGTTG,(AS)
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CCTGTAGCCCACGR-CGRAGC for TNF—«, and (S) ATGC—
TCCTGCTTGAGTATGT, (AS) GGAGGAAGAG—GATGCGGCAGT for A
—actin (as a housekeeping gene)E ¥3r3la. Qlt}. PCR reactione IL—12,
IL-6, TNF—«a 183 B —actin®] #H&3st1#F 3kt WS- 212 denaturation
at 95C 7 for 1 min®] 303], annealing at 55C for 45 sec 18] 3l extension
at 72C for 5 sec® thermal cycler (Mycycler, BIO—RAD, USA) %}
AccuPower PCR Premix (BioNEER, Dageon, Korea)ZS A}E39itt. W&
manufacture's instruction®] <3}tk RT—-PCR HF&E2 1% TAE agarose
gelZ #@5t] ethidium bromide® <FA& AHASH3ITE. EAGLE-EYE TM
(Stratagene, La. Jolla, CA, USA) o & gl

vl BASA QI A Statistical analysis

+ means *= SEM= YEY 3 One—way analysis of variance
(ANOVA) 2 FARAS A8 2 Student's t—test (version 9.1, SAS, NC,
USA)Z #4& stk EAIsHA A fodel digh zke] e p < 0.05 levelolA]

AAE ST,
3. ZolMA &, MM 11 FEHER FulaAY

7h FolwmAle ok A E
Ao vk FolWA, mEXEHA, GAHA (A, auricula—judae, P. gilvus,
G. lucidum) & YA=7] 0.2-0.5 mm=z 43t FH33E 5 g9 Ags
70% ethanol solvent (solid to liquid ratio of 1/50 w/v)E #FAIZIHA 10
0CelA 6 A&t A FEUT. dFFEdhs w2, 459 B (70 mm,
Advantec, Toyo Roshi Kaisha Ltd, Japan) & ©|&3}lo] o7t} o ypeke-
boiling bottle® ©]%3} water bath (Buchi Water Bath B—480) 4 70%
ethanol FEQCZ 70T WFsHS At olwf F%F7]7]= Buchi
Rotavapor R—114% 100 rpmZ28] 3 Eyela CCA—1111 (Tokyo Rikakikai Co.
Ltd, made in China)Z AAT. FFHS FEstst7] 98t vacuum
concentrator (BioTron, BioTron Inc., Korea) 2 ¢F 50CoA AxSAHTH A
Ao EEsh= Har A Aol o)A 0.2 um filter® AAIE klch ZH

< ®=79%t9] stock solution® 2 AREEATH A S HO|HAFZ R oY
AEFEds vBlustglth. 100 T/ oA =FE 92 methanol FEHOE
Plant Resource Center, Korea Research Institute of Bioscience and
Biotechnology (KRIBB), Korea.o|A 9kg Hbolbr AFE3FSIT}

M
12
1o
MN
Ry

_67_



1}, Cell Culture

Al&loll AFEE A3EFE P388D1 macrophage cell, Sarcoma 180 cell, Human
NSCLC NCI H358 cell (Bronchioalveolar) 123l SNU1 cell (Gastric
carcinoma) lines©]$lt}. o] M|3ZF+= Korean Cell Line Bank (Seoul, Korea) °l
Al FEkdth AESFE RPMI-1640 mediumo 2 weFstgia wixlel= 10%
FBS, L—glutamine (2 mM), penicillin (100 i.u./mL) Z1# 3 streptomycin (10
mg/mL)°] ¥3ET wdE AXESS 37CoA st wieF7]i= humidified
atmosphere® 5% CO»7} &35 At

t}. Determination of cell viability by MTT assay

MTT7} formozan® &2 wEZEgobo] el Al&3E colorimetric assay® A A
= otdle} o] AAE stk o= AE TFY MELY AESES ¢ F Qe
ol Aol whHES P388D1 cells(1 X105 cells/wel) & flat—bottomed
96—well platesolAl wjekS stz ZH7te] FENS 1 mg/mL, 0.3 mg/mlL, 0.1
mg/mL, 0.03 mg/mL 1831 0.01 mg/mLolA AA]gt}. A. auricula—judae @}
100 plant F=H2 72 AZFEF 5% CO2 veF7] 37TCeolA] vjeFstslct. <4
Z k52 doxorubicing 10 gg/mL, 1 pg/mL 283 0.1 xg/mLe FXE9
A kg S AAEIS T MTTHS welld AX 5 53 77 955 HEstw
SRBH#+= de] viek dol vz ZF AdEdes HEsdv. A5 5 49 53 4
&g ANt wike]l FE¥®  F  3-(4, 5-dimethylthiazol-2-yl) -2,
5—diphenyltetrazolium bromide MTT, SIGMA, USA) €& well T 50 wA
7hsko 4AIZF s]F o wi%kstlar, wjeko] € ¥ ZF welldlA Fo ZA A E
AASAE tha2> DMSO (dimethylsulphoxide) <& well & 150 wE 7k3te]
formazan crystale =oJUglth. SRB %W MTTHolA AMHE cell plate 52
microplate reader (VERSAmaxTM, Molecular Devices, USA)E o]&3}o 490
melX 1 FFEE SAsT T AEsed it A=Y a3E Brts]
flato] AEFL S Al AR well?] FHEE AFAELS AA A

= o
===

2o sAUET welldl FFEE UFY 2E YERSIY. FAEAS SAS
A

2]

ooy ot

statistical package(release 8.1 SAS Institute Inc., Cary, North Carolina,
USA) & o] &3kl ANOVAE AAlstal 2 ¢ 52 P ( 0.05% 33Tt

Viability of cells (%) = (OD value of sample/OD value of control) X 100
€))

Inhibition rate (%) = {1— (OD value of sample/OD value of control)} X
100 (ID
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e BATA B
i} L
i B

+ A= mean*SD.E YER T FATHR F42 one way analysis of
variance (ANOVA) & AA]3t}h. Bl A8 EA (nonlinear regression analysis)
2 GraphPad Prism 5 program (GraphPad Software, Inc., U.S.A) S 2 IC50
e Atk AT Foe diE Aol p < 0.05 levelold AAIE st

ATt

4. Auricularia auricula—judae 70%  ethanol extracts2%E EH
dichloromethane fraction®] F4&A Y ALszHE-

7}. Carbohydrate =%4. HolHAC 70% ethanolic extract®] & =4 & Brix®
=43k tE Brix 42 Pocket refractometer PAL—1 (ATAGO, Japan) & 2

A% st

v owalRel =4 whilzAS Pierce  BCA Protein Assay Kit  (Pierce
Biotechnology, Rockford, IL, USA) 2 =4S 3}t

oh AMZujeF. MAETF= A 1] NSCLC NCI H358 (bronchioalveolar) cells
¥} SNU1 cells (Gastric carcinoma) & Korean Cell Line Bank (Seoul, Korea)
ofAq Eds WSt o] AEFE RPMI-1640 ¥iAIE ARE-sk3lth. AFE-E HiA|
= 10% FBS, L-—glutamine (2 mM), penicillin (100 iu. /ml) 183
streptomycin (10 mg/ml) o] ESE AT} wFzAL 37° C 5% CO2 Hj7] o
A 18y st S T

2k, MTT assay &&€d. AEZel HEE Mosmann (1983) 9] W oz HAAE
3Feltl. NCI H358% SNUI cells (1xX10° cells/wel) = 96—well plateE o] &
S 1, 0.3, 0.1, 0.03 28] 0.01 mg/mLe g f7]&] #3=5 2t A
AlE SFith stE #ElE AR gibberellic acid (G) ¢ diazane (D)%
doxorubicin (1, 0.1 and 0.01 Og/mL) ¥} @7 nvlwste] FHEdE S4s3th
MTTE] W 7] 7led oz AAE it

vl Gas Chromatography Coupled Mass Spectroscopy analysis. GEO|HAl F
A]
o

Folo] ZFH] Ye AFHEL A Aste] YREHS sk 53 @
Hyol wol xgHo] g tFmeve Bi%e] tate] AFAA BAL A
At} (Gas Chromatography Coupled Mass Spectroscopy (GCanalysis was

performed by Kyungpook National University Center For Scientific
Instruments. GC—MS was carried out using a HP (Hewlett—Packard) 6890
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Plus GC gas chromatograph with (MSD) -HP 5973 MSD mass selective
detector). A&+ HPLC-—grade dichloromethane®® 1:1000(v/v) S 2 3|43}
of =438lgtt A8 1mlE HP-5 columnl® FY39t}t. GC oven program
50° Colld 4 E%eoF 783l 280 ° C7HA 4° C/minZ &3vh. 283l vpx|gt
etk He(99.99%) ¢ ke 9 0.7 mlZ 23k &

]
AT
offl
r o

v}, RNA extraction® mRNA expressions of tumor genes by PCR. & RNA
S AMEHeF Fof Trizol Reagent (BioNEER, Korea) & A}g3lo] F=3&19it)h &
¥ RNA+ oligo (dT)15 primerot &7 vjefstEtt. 18] W 39 reverse
transcription®] AccuPower RT— Premix (BioNEER, Korea)°l <& =%
t}. 7]7]+= thermal cycler (2720 Thermal Cycler, Applied Biosystems,
U.S.A)E o] &3ttt Apoptosis w+241S £33t 4 human apoptosis primers=
+ Bax, Bcl-2, P53 18|31 CD147% PCR amplifications Attt 8
—actine housekeeping genel. @ AF£3} ;. Primers= Table 4—19] YER]
AT,

Table 4-1. PCR primers used in the gene expression studies.

Gene Primers Accession No.
(S) CTGTCTGGCGGCACCACCA,

B-actin X00351.1
(AS) GCAACTAAGTCATAGTCCGC
(S) AAGCTGAGCGAGTGTCTCAAGCGC,

Bax L 22473
(AS) TCCCGCCACAAAGATGGTCACG
(S)AGATGTCCAGCCAGCTGCACCTGAC,

Bel-2 M 13994
(AS) AGATAGGCACCCAGGGTGATGCAAGCT
(S) AAGACCTGCCCTGTG,

P53 NM_000546.4
(AS) TGACGCACACCTATTGCAAG
(S) CCATGCTGGTCTGCAAGTCAG,

CDh147 ABO085790
(AS) CCGTTCATGAGGGCCTTGTC

Bax, Bcl=2, P53, CD147 1|3l B —actine]| gt Wh-g-x7e o33 Pt}
An initial denaturations at 95 ° C for 5 min (Bcl—2, Bax and B —actin), 94
°C for 5 min (P53) and 94 ° C for 1 min (CD147). The amplification
conditions were: denaturation at 95 ° C for 30 s, annealing at 66 ° C for
30 s and enlongation at 72 ° C for 30 s with 40 cycles for Bcl—2,
denaturation at 95 ° C for 30 s, annealing at 64 ° C for 45 s and
elongation at 72 ° C for 30 s with 35 cycles for Bax, denaturation at 94
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° C for 30 s, annealing at 62 ° C for 45 s and elengation at 72 ° C for 30
s with 40 cycles for P53, denaturation at 97 ° C for 20 s, annealing at 64
° C for 20 s and elongation at 72 ° C for 20 s with 30 cycles for CD147
and denaturation at 95 ° C for 45 s, annealing at 55 ° C for 45 s and
elongation at 72 ° C for 45 s with 30 cyclesfor A —actin. Finally all

additional extension steps at 72 ° C for 10 min were done for all.

PCR amplifications+ thermal cycler (GeneAmp PCR system 9700, Applied
Biosystems, U.S.A.) ¢} AccuPower PCR Premix (BioNEER, Daegeon, Korea)
2 A AR A Al uel AdE it RT-PCR productse 2 % TAE agarose
gelZ EAFTE. AWML ethidium bromide® AA¥ 1 EAGLE-EYE TM
(Startagene, La. Jolla, CA, USA) = H243}3it}.

Ab. o 8AFSE2ARE- (Antioxidant  activity). DPPH  (2,2—diphenylpicrylhydrazyl)
free radicals:= Chang et al. (2011)3 Hwang et al. (2001) #'H-& wshs}o]
AT FeFekAl WS 7t AlgAs 10 ¢L (DCM at 10, 3, 1, 0.3
and 0.1 mg/mL) =< standard (ascorbic acid)e] 200 xL¢ DPPH in
methanol (100 x£M)<E 96—well microplate (SPL, Suwon, Korea)°l #7}st3
ot A 2l¥® plate= 37 ° Ceol 30 min&g<?t HES $°f optical density (OD)&
517 nmelA VERSA max microplate reader (Molecular Devices Corp,
Sunnyvale, CA, U.S.A)E o]&3lo] =43}t Scavenging activity= U3}

e Ao Autagln.

Inhibition (I) % = (1—(Sd—Sm)/C)) X 100%
where Sd is the OD of sample with DPPH, Sm is the OD of sample with
methanol, and C is the OD of vehicle with DPPH.

The ICs0 value2 50% scavenging of DPPH free radicals® s xo|t}. o]A &
Graphpad Prism program®.=Z A4t 34kst 582 antioxidant activity
index (AAD= thg3t #Zo] AXts3ih

AAI = final concentration of DPPH (mg/mL)/IC50 (mg/mL)
Thus, the AAI of sample fraction is classified as poor antioxidant (> 0.5),
moderate antioxidant (0.5—1.0), strong antioxidant (1.0— 2.0) and very

strong antioxidant (< 2.0) (Ruch et al., 1984).

o}, Statistical analysis. = FX+= mean®S.D.Z UEMR 1 EAstA A
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2 one way analysis of variance (ANOVA) £ 2AAI¥Y. vjAHEA

(nonlinear regression analysis)< GraphPad Prism 5 program (GraphPad
Software, Inc., U.S.A) 2% IC50 #t= AUt FAAQ Fo/del oist 2ko]H
2 p < 0.05 levelolAdl AAE 3+ tE. Nonlinear regression analysis
(GraphPad Prism 5 program, GraphPad Software, Inc., U.S.A)°= IC50

valuesE T3}t
2—6. Zo|HA FEFE s dIAFTLEFAHAE

oAl FZ 2 BEITol dist Adide] #l"e wmEkA Lead
optimization toxicology®] zpgellA FHolwAlel 1z} FEHRl ogrEFE N o
S ATHINEE e 2ol AAE s

AdsE> 559 Sprague—Dawley AlEe SAWAAT  FA (specific
pathogen free) AE(LZJNE wvlole, th-H) =2, Al 423 73 2z 5 »hg

Az T o® AUt o] TEES °J$ Al a#an Ag
F52de] o)do]l dEEA . AFEUS 25 22+2T, ’E}ﬂ]—u’?E 55+10%,
HAIZE 12 NZHRABA ~ 2% 64]) ‘§~< 7
].jy_, H]—/\]-}\-]Z/\]_i uﬂ;}ﬁ /\1645 %_ /\JEJ_(JQL;Q- x/q.o]oi/\)ﬂ_ zéz,: ]/\Eﬂ_o_
&% = (Tap water) = AHAF stESF ot (A s= AP 55 #1228
, AEOgtn oFed et FEAMSA). Foj & A EOIHW NeE F=&
S Ha Ayl 0, 625, 1,250, 2,500, 5,000 mg/kg FoAHFHoE 43
ok x2S BEAATE OioP"ﬂOU% AE= AE Fol 124%F A4
7131 3 mL/kgC % 13] A% & 5 149 &<t urzlo}oau} o2 9 AALE
A

o BN X

o

Al e ] qu 2] Iéoﬂ qu i?‘_ 6/\]2_]—

e A
Fok o) AZiT #3 sov, thedRE 14U 19 1308 B oA
geel W FEE4C 0 W AFRTE wRsdrh A AgH BE 49
Fgol tiste] ABEA FoIY, FoiF 39, 79, 14U ] AF L Sk A
g FE F ABFES o ARBLE vhAste] BUFE AwwPor A4 A1
the SE W U 719 olg fTE fbHoR BESA. B AE Adi 3
Fghat EEAAE EsHov, FATA 24 SAS system(9.)& 0§53+

o 54 5 T @3 AT Fol 5AHANE F AT Al diste] one—way
analysis of variance (ANOVA) #HAHE AFEsISl L, olw p—value”} 0.05 ©]
StY A5 Folst Aoz JAsAT. &3] AT Fof AP AA AMEEEe] #
s =
= [e)

ZE A ofot WEEAANE (LDso) 9] At A= AAeA sk
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2-8. 3T3-L1 MEFA AAA A st &5 AF

A% Rdess o]8d T 9 X@AstA] tiEt 5 HA oA, AAW

z FolmAl FEEo st Aaede AAsHT AR A
fal Aok ERl 3T3-L1 A5 (KCLB NO.10092.1) & AH&-3H3
th. 3T3-L1 AZE 24 well platee] 5 X 10’ cells/mlZ #F3t] 10% $4
A5 A 7}3F Dulbecco's modified Eagle's medium (DMEM) ol vjekaloict, Al
7} TR A H 29 % (day 0)o 10% fetal bovine serum (FBS)E % 7}3t
DMEM #jA|of] M¥E73} f5% 5292 0.5 mM isobutylmethylxanthine (IBMX), 1
1M dexamethasone, 1 xg/ml insuline H7}ste] 29 E<F wjekslict 1 %
10% FBS® 1 pg/ml insuling 7}t DMEMO 2 Hjoksiqict ofgtes =2
FZ3 ZolHAl FEES 3, 30, 300 pg/ml FEE He & #3 A Bt
Hj =] o @7]'3]'95\‘:}. A7}t %‘i HO‘E 8d Ao  MEE phosphate—buffered

saline (PBS) & F+ "W AlFsla, AoA 2 AlZF 59 0.6% Oil Red O solution

o7 dAEgt 1d g f%fri AR F olazedez §547] 540 nm

oA FHLE FASFSr 3T3-L19] ﬂm AHEAY a5s FH7tsh] sk &
[e)

>
fuieu)
i
i)
l

(0
)
ot
=
R
1o
EIO{'

o=
__L_E

sh&9 542 ABEARE AR etA] &2 54
2T welld SHE=E L]-—r01 %= YEFH ST 1 9] glycerol—3—phosphate
dehydrogenase (GPDH) &4 Y triglyceride =742 kit (Takara, Japen;

Zenbio, Japen) & A3}t

2-9. ARARAFTES o|&F T E AAAS A de 55 HA

6792 SD rat FAR< TYste]l 173 =sAAT AP TFEHEH AAEH

o, Fadxzre At Be HEO i ¢ k=<l STZ(streptozotocin,
50 mg/kg BW)= 0.1 mol/citrate buffer (pH 4.5)°l o] E7}FA}eich 7
TAE & 48AIZF o] %o FRIES FAte] 300 mg/dl o] dEFAIE v
NEZS Auricularia auricula—judae ethanol extract ¥NS Fo3ts AT (F
o|FZF N, n=6), 3 Auricularia auricula—judae ethanol extract 3|4 A
AT (F=N x3 34, n=6), 10We Auricularia auricula—judae ethanol
extract 34N AFF(FEFN x10 3H, n=6), ZAHEF=6)} =T
(FeFEAE8T, n=06) 22 FE&a3itt. HolmAl FE209 Foj= HdALEd ¢
oA AAISE o2 AFRE A|Fste] 301 AR Foleiglth & WA
2 12A7F A2 3o GlucoseS 5g/kgl @ Tz 0% vmlgwos HYslar,
Fo ¥ 30, 60, 120, 180, 18]aL 300+l A &ste] G547 E AH&ste] &
= ST dFdrit et S Hed F d9, I3 cholesterol, ¥
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A triglyceride, €% urea 1831 dA insulin levelsS =743}
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5 st AlFetal A st FAskaL WA 7o FE HES
F gto] asto] viE o =
g 713l At &, wAAN S dof, Hou
4 5, 28 iigdeta @ W o 548tk A

=

o i
£ 10 o
O_u
HE ne
Lo m[o
oty L

S g
-
o
ofl

N

il

2,
9
o,

o

7t 249 45
D. U+

T B3 FHe dds ¥ty 9 AxA 4F a4 &8
o] peptide9} ofv|:=ito Rz 3o 7] A =3
o] AMAE thFelA fFHE, lipased #&&
sl=o] ®Ao] o] YA HojstrE fFe] FAdR

& o

@)
Hko}l glycerine ¥ A WAk
=

A+ 59t

2) 50

AEdo] 7heiRaEe] o] o kS sk 2 Ao A= FH=
o] g3ttt AL WaAZ o, X}ﬂi@rﬂ‘ﬂ AR g or ozl
peptideE A A ofvn|AtoZ  Auke X HHALYL FEjAH o
AES vAE o] Ha 3n| FAo AstEE FHEE AFESHTh

3) e
279 #F4 442 NaClo] 95% o)A Hojoksta, YA 5%9 Ev&E <,
st F71E oA Feolu Cu 52 B3 AR Atg}, 53] f49 Akg}

i
(& o
2
OR

g AL B Aol FALFE AT
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U 3 Ax Bl

gFE Auste] AHstn AAstel FASL WAL o7le] Fre HEE
%, 9, gAste] Waste] WEE Qo] 2L Bax HANA FEIE st
) | AV, BT 23 o), HolulAl B 199 14 9% E3s)
o %4 %, B4 e @A o SHske] AEstelo.

. Zol ¥ Az R HREA

1) 7(—121:
B0 AxrE 984S gz B2 A5t A5 H gl enE AlA
Bl (Rheometer System) (HAAKE RheoStress 1, Germany)°] 2¥&

(spindle) (Rotor  DG43 DIN 53544 Titan)< g&ste] F48 A
DG43(measuring cup DG43)S Abg3ste] ST AxE #2 A3 £%
(shear rate) (1/s) ¢} W3 <1 (shear stress) (Pa) 2Z YeRfo] X7l Fo}
Ao wel Z=w Wy Ho] ol FHE =AU, SAHLE 20T A
£LE 1~100 s '9 HYE FEEAS Lotrty, FREAF) FEAF

3929 29 (Power law model) (7 =ar’) 2 =43¢ th.

2) ddgadlar

dAgds =
7.5) 8 mLel|] =33 = ¢

dHagAgLrgde vu (fibrin plate method)J AdFl O}iEE,j
1 H# =W (Astrup and Mullertz method) & AFE-3lo] SASIT. B =4
o] E (Fibrin plate)= 0.5% ¥ 2.4 (fibrinogen)< 0.067M <l4ts JEFH <
Z8 9 (sodium phosphate buffer) (pH 7.4)¢] €A AA A4 9eme HEZH A
Al(petri dish) el 10mL& Zbsklth. o7]e] 0.067M <At HEH &FE
(sodium phosphate buffer)o] €3%¥ E&W (thrombin) (100 NIH/mL) 0.1 mL
£ 7teta AEeA sty ddd HaS Axst & ARolA 307 WA
AFEEESTE Y B Z Yol E(Fibrin plate) ol Als A2 X5 FAISaL 8 A
TH(EEEN S 20wH 2t FAITE Aol AAsle] 37T F=7]oA 241 ¥H-&
A7 & &3 Ao R g4A84dS T3

dAgase] zEds o] A8 2E EgAR (plasmin) &S 0.6,
1.6, 2.6, 5 unit/mLE HEE EglA—-glo]il =8N (Tris—lysine buffer) (pH
9.0) 02 ZA 3 v, li?fl Z2)°] E (fibrin plate) ol 20u® 715t A4 H £
3 dAozRY E2 plasmin) A0 FFde A AT v F

w1 ( °
o] Hglars TE=FAY vlwste] kA w9 (plasmin unit) & A4S A

2
==z
s
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oy ol 21 o] &3ty dHLHEL FAHS AASHI T
<A 1>
_ PAR=RCIR RS- -
o 7 A= 2 —
3 L5 24 (%) %§£EQ%W%§xmo

f94e HAetol= WA EE S5t fIste] Folin phenol A¢F& ©]-&3}of
tyrosine ¥&s ST @F= SHTE S 3Aste] FESE AR 0.7
mLel 0.44 M TCA (trichloroacetic acid) 0.7 mL< 3 7}ste] 37TCeolA 3083F
HES A7 o, 15,000 rpmellA 10+ &<F &4 g8t AdES AASSI .
38 459 1 mLel 0.55 M NaxCOs 2.5 mL¢} Folin phenol 0.5 mL2 X}
2 9y 233 & 37C FEFxoA 3087 RESAIF T A=A dAAN &
H = =74

EZ T2 660 nmolA J kATt

Q%L 5 gl 0.02M phosphate buffer(pH 7.0) 95 mLS F7}3t F A 20 A
A 5 A9 (15000 rpm, 15%)5k0] AENORHE Foog AT T
a8 s S48 Protease®] #4 %+ Anson® WS ®Fste] S45k3l
}.

7NAZ2= 0.6%° 7HAIQ] €99 0.35 mL3Y} @49 0.35 mLE e—tubed] YL
FegzolA W (37T, 10847 v 0.44 M TCA & 0.7 mL& o] vt
$S AXAN F 37TCeld 3087 HXAFAL. o] WrgAS

A
% ol 1 mLel 0.55 M Na:COs 2.5 mL¥} 38 3J4
a1l 37CelA 3027 vEEAI1 % 660 nmellA

= &3
Z7A st A 187re] tyrosine 1 g F8A7|E= 840

(15,000rpm, 15+) %k
Folin reagent 0.5 mL
= 5453l o] ®b&-
1 unit® 3}t

109e FAR HUS oz 6007 A%E ARl ur—z—E* s a9,
A kel B4 sk AAA Jznel ga) 98 AdEew 7

] S AnaR A st Zhgel we g

3 A1), HEOIG(GH), U %

o

¢

b

o

z‘s] ]_1;]_(9%4) A4 7e5= U

O % aol B,
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6. FolHA B #E AAF FHFFGAA

—n
s
2
e
Ot
il
£
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g 717kel At -, AR HFE dof, HolHA £ 1% M 9%E T3t

of %74 %, &4 widsta & Wl o S35k AAES ST B nF A o
S &3 OEM " ks AAstlon Ao T2 Ag/del 3
)UAAB& Tl A Al Al 2= *E*PGP 500g &%olA 900ge = W7 s}
15 oFstetal Aateigivh i Ak g 5o sk 989 )
4 AUFE Al A7ke] el wE FhAme oz Age] 3lof, A&
IH3HE Foetaat oA E AlF B N EFow WA ST

mlo
2

=

= 948 4T, 3000rpm, 10m1n) slof 048 RSl
3 (25¢s, 0.45um, 10ml AA) & ol zheio 2 Zn]ahgict,

Ao Rl 1;]_034 2o

#2440 . .

(ZolWA A7 IAAR) = o] 3} filter
=4 X o .

(BolHA FEH7 IAAR) TE of 7} filter

o olsjet %7}

FE= oA9s Alg9 filteration  HoAXW AlRE @EA (Pocket
refractometer) & ©]-§3to] 33| vbHE 545t pHe o 55 A5 o3& A
S5 pH meterg ©]8&3to] 33 wHE ZASAT. M o3 HoX AEE
colorimeter (&3S A & o]&3sto] 33| v 574 St AT = o3d Als
£ UV/Vis spectrophotometer G335 A) & ©] 8§35 420nmellA 33 w5 3s)
of AT E =439 tE. Toatl polyphenol contents 42 of7lS 1/10 3|
(20 mg/mD 3t A& A2 39 Folin—ciocallS ©]€3F9 Total polyphenol
contentsE F7438R o, A EZAZH Tannic acids AFH&3F3i T
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o 2449 H7t

FAbstke HlE flstol dAyols S AT o 3 (200mg/mD) &
1/10 84 (20mg/mD 2.2 34 s H& A& sto] DPPHYS o] &3t FAltslhs
S dotrsith Y 2 F9FT %7 FE=S 200, 20, 2, 0.2, 0.02 mg/ml
T e R FAskal gl ofId ARE 1 FAT F7F 2= %H
Abgstalt. 9 2587k MTT B SRB test= %8}0% Aﬂi% ’d %@2

T, A, A9 2 udd Azl st &

5% 7= Raw 264.7 cellol tisto] AxsAd &
mg/ml §E2 A5E o]&3to] Nitric oxide AAFA S
B7hS sk

2k Folad AR AE

AEE AT 199 HA(25~260) % F27]1(35, 40C)¢ 27 By &
30 A3 Al ok el Bs AL, olstsh AL Ul v AE e AT (F27)
nyEe] HA ASEAS o] s 2 Havzke 4] 919 Ad
Hsd FHEAA, olnl, oA, ol®) ¥ v dHEEHEEL, Alws)
FE (D) AdS Tl AF HAEES sigith Sold el g dnk 4
bt vpAE A Al eATE AARS ZoAA A7) el AMstn A

P ael ofFstel Fokst 4 AARE AT e o
0% olde= skl 7H AW A 22 54

Mo oz m o fm oot
> 1% rlo rlo
)

Wi 2 Mz O oo
o M
N

7t BH B 98 AR AAE DAY AR

Fig 1.7} £ #4222 15g/pack 22 A Holx “HojwAl H7
=7 A AES o] g3t o|3e A FEH LS in vitro ¥UETEHIME FHEA
th olE E3 AatEAX AAlE B A=Y SASAY VIsAde AR A

srtet.
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Fig. 1. 23 =7 AAE

2) A A&

Aol AREE FolWAl AR A7E FEAe XS MAFTSS (F)EFH T
doto] Abgetad. AAES 8 SA 9 a5= Hksh
= 100ml(50mg/mD) FFel &allste] 90Tl 143k F= 5 d4Ed
(Eppendorf centrifuge 5810R, Germany) (20C, 4000rpm, 30min) & &3 A
A AS NS filteration(Toyo Roshi, Cellulose Acetate 0.45um, 25mm (CS)
Syringe Filters, Japan) sttt AlA# O ZHE HFEZA OS2 filteration § &H 3+
AF ANEE 5 BE2sB7bE A A EEA ARESITE ®ESE 156g/pack 114
O 7 AEAE Hoj HolwAl HIF oy A=A AAES ARESEe] & AlA
= A W eI A Al AREskalth

4 9
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Fa =k A A% Y=+ Isopropylalcohol Merck, Germany)o] &2 £
A7 & JEEAZ](BECKMAN COULTER, LS™ 13 320 Series Laser
Diffraction Particle Size Analyzers, USA)E ©|£3}o] 33 HHE =451t}
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1) Total polyphenol contents =%

Folin—ciocal] & ©] €3] Total polyphenol contentsE =743}ttt A EZ

X Tannic acid(Sigma, USA)E AF&sto] d&F4ds 2HAdsksion

Hel deld SElEo A= sE APARE ol&ste] AT total

polyphenol contents& % (mg/g) I3 th.

2) Total flavonoid contents =7

AICI;¥S ©]&3Fo] Total flavonoid contentsE FH&T. A ZEHZHA

Catechin(Sigma, USA) & Ah&sto] AZF=a4de 2ZHAdsidlon, d==d 89 o

oA FlHoIR = FL AFARE o]gste] B9 total flavonoid

contentsE g % (mg/g) st .

3 AAEAAs =4

1/10x &4 A4S E3t9 A|FAEE 50mg/ml, S5mg/ml, 0.5mg/ml &=

Hlglo] DPPHY& o]&3dto] Hatgols S4& 3 Aatstes Flsditt. A
EZZM L-ascorbic acid(Sigma, USA) & AME3ste] AFarAs #AAdskglo

c AFEEA ] WelA FlEoA = s AFEARE ©] 85t

o] L—ascorbic acidell -85 & &4tsts (%) & iz tin]ste] ZAsEITH

4) Superoxide anion radical &2+ =%

1/10x &4 3AS 5310 A)FAES 50mg/ml, bmg/ml, 0.5mg/ml &2 &+

Hlglo] NBTHE o]&3dto] 1Al Falist AAa=Ade] oigh WolsozA

Superoxide anion radical 245 (%) & txv thd]sko] AT

5) oG 2AS 574

00('

H2

1/10x @A 34& &3t A|FA|EE 50mg/ml, 5mg/ml, 0.5mg/ml EE=
H|3lo] Griess H2 o] &€3lo] 2]EAF Tol & FEHIA = HdAd E4 A
A AT obAArYE 275 (%)= R tinlste] ARSI

N

g9 in vitro 537}
AAZE 10, 2, 0.2, 0.02, 0.002mg/ml &% 7o = 34 Y filteration 3}

AR, Aest, A1, R, 3 AEFe did &Y aeEUE £AE flE
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AR Y. MTT ((3—[4,5—dimethylthiazol—2—yl] —2,5—diphenyltetrazolium b
romide)) assay % SRB(sulforhodamine B) assayE E3F tZx+ tid] A|E9
AE 2 AT (%)B7HE Toto] AdEAR AR dAxE AE 2 S A=

FAAZEAY F7Ho® FFasHrrE dalom, x10° Cell o T == 7
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AoleRRetdy  AE, AEFHME 9 AAVsAEY #ErIs AAVIET 9
At AAECEF) ol EE = vIAE AAL Bacillus cereus9t Wt
dolm vyt 22 WO R AldEojFu. AlAlE Y AlRE WANEE

of 34 3k S, MYP SHdHlA] (Mannitol egg Yolk Polymixin Agar, Oxoid,
England) o] 1ml® Z=%3te] 30TCoNA 24A17F vikst & Bacillus cereus 273
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A32 23 9

1. P388D1% sarcoma 180 A|EFo|A Fo|HAl oetd FEAOZHE FE§
mjof] wE gotsiAo] Hlm AlE

7F. MTT¢} SRB assay®ll 23t &b

UM EZFQ sarcom180%t P338-D19 HFHFTE A ZFL23 (KOREAN
CELL LINE BANK)of|A] -oFgkol, RPMI1640(10% FBS, 100 unit/ml—100
mg/ml penicillin and streptomycin) & ©|£3}9] tissue culture flask(25 cm2)
£ Abgste] 37Tl 5% COp ¥iF7]olA wikstdvt. @e&/dL MTT assay,
SRB assay¥H & ol&3sto] SA4sh. FolmAl FEFEE2 ddddoqiE &
QAst7] Y3ty FEEES 1 mg/mlF 0.3 mg/ml, 0.01 mg/ml, 0.03 mg/ml,
0.001 mg/ml & F%5&5 st LS ST I ET oz A &
FAJm AMEEI = FEQl doxorubicing ARESFY] A S W] w skt
EtOAc, BuOH, DCM, EtOH 12]3l water w8 FEE°] tiste] 70% ethanol
extracte P388D1¢%} sarcoma 180 cellse s%H = Azsted MTT 2 SRB
assay® ol &g Ay, Z247+e 3 FEEL P388D19) sarcoma 180 cells
of tisto] EF-JEHowE {FoAZ] FAIAHe HAT (p<0.05) (Fig. 1-2,
Fig. 1-3).
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Concentration of fractional extracts (mg/ml) and doxorubicin (ug/ml)

Figure 1-2. Anti—tumor activity of solvent fractions on P388D1 cells; A. Ethyl
acetate (EtOAc), B. Butanol (BuOH), C. Dichloromethane (DCM), D. Ethanol
(EtOH) and E. Water fractions of Auricularia auricula—judae ethanol extract at
the various concentrations (0.3 mg/m/, 0.1 mg/m/, 0.03 mg/m/ and 0.01 mg/ml)
and F. Doxorubicin as a positive control at different concentrations (1 pg/mi,
0.1 pg/m/ and 0.01 pg/m/) on P388D1 cell by MTT assay. All values are
presented as percentages of the results from control, and are expressed as
mean * SD of three independent (triplicate wells) experiments and the
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different alphabet superscripts differ significantly at 7<0.05.
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Fig. 1-3. Anti—tumor activity of solvent fractions on sarcoma 180 cells; A.
ethyl acetate (EtOAc), B. butanol (BuOH), C. dichloromethane (DCM), D.
ethanol (EtOH) and E. Water of ethanol extract from Auricularia auricula-judae
at the various concentrations (0.3 mg/m/ 0.1 mg/m/, 0.03 mg/m/ and 0.01
mg/m/) and F. Doxorubicin as a positive control at different concentrations (1
ug/ml/, 0.1 pg/ml/ and 0.01 pg/ml) on Sarcoma 180 cell line by MTT assay. All
values are presented as percentages of the results from control, and are
expressed as mean *SD of three independent (triplicate wells) experiments
and the different alphabet superscripts differ significantly at <0.05.

Rt FE

&2 =o)X 1 mg/mlY sZoA P388D1 cellse] thate] MTTH I} SRB o
=43 Ay DC M ®BEFEE0] 7H &Aool Holwtor 1 FHE upghA
BuOH=, EtOH &, EtOAc = 181 water =°2& Ho]F 9t} (Table 1-1).
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Table 1-1. Comparative estimation of inhibitory activities solvent fractions of A.
auricula—judae extract between MTT and SRB assays,

Solvent P388D1 cells Sarcoma 180 cells
Fractions
MTT assay SRB assay MTT assay SRB assay
(1 mg/m))
46.01 +
EtOAc 4278 + 0.78" ) 69.61 £ 2.19 69.08 + 4.03"
2.12°
BuOH 48.13 + 3.16" 51.17 £ 2.07" 65.74 + 2.44 67.53 + 1.30"
DCM 53.95 + 7.67" 51.71 £ 3.71" 73.97 £ 1.11 72.67 + 247"
EtOH 46.57 + 6.32 4742 + 6.33 65.71 £ 9.14 59.67 + 1.97
Water 37.23 + 0.87 37.93 + 1.70 64.48 + 3.51 58.39 + 4.59
Dox (1 pg/m)  44.33 + 9.11 46.04 £ 2.76 7254 + 0.26  72.81 £ 2.09

All values are presented as percentages of the results from control, and are
expressed as mean *+ SD of three independent (triplicate wells) experiments, * is
expressed assignificant different that compared to MTT values with SRB values of
the respective fraction in same cell line (1 mg/ml) at P<0.05 and # is expressed as
significant differences of solvent fractions than water fraction in same cell line.
EtOAc, ethyl acetate; BuOH, butanol; DCM, dichloromethane; EtOH, ethanol; Dox,
doxorubicin (positive control).

SHAIHE sarcoma 180 cellselA& o =A WERsth. DCM fraction EtOAcT,
BuOH=, EtOHZ 181 water =2 % UETtH(Table 1). dddA 9 vus
Adl FAAAYEE 1Cs0 valuesE AlAtste] Table 20 YeERUSITh 7HE S
ICso ZkS P388D1 A|EFo|A] water fractione H#stFS w, 28.2 ng/ml=E
E} %1l sarcoma 180 A|XFo]4 DCM 52 #Est¥ S w, 94.2 ng/ml=E YERS
o}, oA 272 doxorubicing P388D13} sarcoma 180 A|XEFo|A4 100 ng/ml
% 95 ng/mle] ZZb HolFQlth(Table 1-2).

Table 1-2. IC50 values of different solvent fractions of Auricularia auricula-judae
extr

act on tumor cell lines

Fractions of Auricularia auricula-judae (ug/ml) Doxorubicin
Cell lines
EtOAc BuOH DCM EtOH Water (ng/m))
P388D1 143.80 94.62 38.32 44.03 28.19 100.00
Sarcoma 180 108.90 134.10 94.20 133.00 102.30 95.00

Data are presented as IC50 values by MTT assay from three independent experiments,
performed in triplicate on tumor cell lines, obtained by nonlinear regression using the
GRAPHPAD Prism program. EtOAc, ethyl acetate; BuOH, butanol; DCM, dichloromethane;
EtOH, ethanol; Dox, doxorubicin (positive control).
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v A F =4 dichloromethane (DCM) fraction®] 44,

AdFES BALB/c miceol® w|EZ 7Fgo] Aol sarcoma cells=
1x10°/ml WaFAkete] & fw@skdth. 1§, dichloromethane  (DCM)
fraction 100 mg/kg b.w (A dEH A2 n=6), doxorubicin 3 mg/kg b.w (%
AZET n=6), APAEF(FAHANET n=6)S FT+F4359 S w, DCM Fo
oAl 71 2 FIEAHE RAAFAUT. DCM #8FEE (P<0.05) & Fo39 s
A LA iz 233 HuA EojE9ow (Fig. 1-4A). ¢ 2717}
76.13%744 FHAskolvh (Fig. 1-4B).

T . I T
i i L i i i
=

Tumor volume em?
Inhilvition ratio (%a)

A o 2

5 4 i :

bl | 20 4
1 4 i

o T a

Control Doxorubicin DCM Contral Dexsrabicin DM

Fig. 1-4. In vivo antitumor effects of DCM (dichloromethane) fraction from
70% ethanolic A. auricula—judae extract on tumor volume (A) and inhibition
of tumor volume (B) of sarcoma 180 solid tumor-bearing BALB/c mice. All
values are presented as cm’(A) and % (B) and are expressed as mean +
SD. * superscripts differ significantly at <0.05 compared to control.

o83t A= A F <l doxorubicin® DCM Folto] v]3t 47|12 7438
Aot st R E¥ DCM fractions SN2+ vl A 33.33% 714 1 =2
717 #4438kt (Table 1-3). Al Alolol|A] AlgHste] Apol= YERA] Sk
=

th. ¥ (Spleen Index). Splenomegaly (A S) > sarcoma 180 solid
tumor—bearing mice°l|A YEFTH(Figure not shown).
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Fig. 1-5. Effect of dichloromethane (DCM) fraction from 70% ethanolic A.
auricula—judaeextract on spleen on sarcoma 180 solid tumor-bearing mice and
non—-tumor—bearing mice without DCM. All values are presented as mg/g body
weight of mice and are expressed as mean * SD. The different alphabet
superscripts differ significantly at P<0.05.

HGA = obo] WA ER] 9 T AAEHA] 9k TR F94 A =2 A
= Bt (Fig 1-5). v]&e z7]= o=k 64, 3d, 283 3¥] J== YEpyth
I A7 X5 4T OIAX5) 3 vwA] 68 A3 ui =), 3l (g diz=a)
21138 (JERE2HEFAT) Boh 9830 FAE 2o

Table 1—3. Effect of dichloromethane (DCM) fraction from 70% ethanolic

A. auricula—judae extract on sarcoma 180 solid tumor in BALB/c mice

Body weight Tumor weight Inhibition rate  Complete
Groups
(2) () (%) regression
Control 26.00 £ 1.27 1.89 £ 0.15 00.00 0/6
Doxorubicin 26.67 + 1.63 0.96 = 0.76 49.23 2/6
DCM 27.5 £ 1.38 1.08 £ 0.84 42.62 2/6

Each value is presented as mean = S.D. (n=6/group). Control (0.85%
saline), doxorubicin (Positive control, 3 mg/kg body weight), DCM
(dichloromethane fraction, 100 mg/kg body weight).

st g S BRolFth 28y &8 9 Eakel vlgeiAgdR] Hol
Aol B —glucand 7E 3k dtgdAdS Wtk ey A g v gsiAl el
B —glucan< inhibitory effect’7} ¢l #Ho=Z dHFHT} (Misaki et al., 1981).
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olg &l F=d9 A= & vl FEE FAEAAY fARSE AdEs Ko
FAt}Jagetia and Rao, 2006; Song et al., 2008; Wang et al., 2008).
718 FEFEE0 o BEHE MEFAFLY Aol AEFEES 178
oo webs &4 AEel zpolRel &g Ao AZtEY. Ty 7 e MEF
oAl YEh = FddA o Aol e EuloAE yE=HE 71l ok 2}
2 AztEn ol st Art Yehlle AL FEEY MESALS FEEYS FEY
of &&Eata Esk AT web g2 Yehbe s BoFt(Ait Mbarek et
al., 2007). 7b& A3t Ax5AL FolwAle DCM Zeol s #E=
guduchi®] DCM ZellA el 143 FAFsE Aijolt}t (Jagetia and Rao, 2006). 1
gla oly3t gAdEd L gE 7785 vlwA] €53tk Livistona chinensis
RBr, & 70% &Y oz FE3 FZAM odolAEHolE Fo2 FZ A0
VEGF protein #8]2} A#o] wHojQltl 18]3 Flk—1 mRNASQ} protein® <A
Z YEM St (Wang et al., 2008). Altt7F P388 M9} Sarcoma 180 AMXEZF
oAl FolHA 70% olErE FEHoA FEd FUIEwE EIES §F-E4
Qg s Bl

MTT¥H ¥ SRB Hel| tjst &4ad 2] 2ol 32 Henriksson &< (Henriksson et
al., 2006) fitk Baskgivh, Zeu & AgolA o] FI7HA] Al A od
OFAHIOIE S E oA = Aol HS B oy 1 o]ff= ofd Bttt

S 28485 ol 588 7|dolt. o] Zrldde HHdS, dal g, da
o mjag] wigS mF Foyo] gl o2 vkl humoral immunity 9]
Q3% q%ds S HAEAAWSI o] AR WAl 2 W AT
paraneoplastic syndromes®l] 7|¢lsl= Aoz dHAHYT Lo EAsFAA
splenic cytokines¥} humoral factorsel] 4&FS W= Aoz A4y A (Yoneda
et al., 1991.).

AEA oz B AFgA= HoHA 70% Aes FEHdA 22 % =
o tig HolHA FEFNo] P388D1¥ sarcoma 180 tumor AMAEFof tshed
AAEINE BT olest AAad= EF-JEHoxE Yoy MTTS SRB
Hell oste] &lEgit). IC50 valuesE 7|2 % DCM solvent fraction®l 4]
sarcoma 180 cells in vitro®} w24 &oA veRRtth 1 =& v X9}
H g A S0l P e mhp-AoA BojFiTh

ofj

2

of
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2. ZOIHA 70% e FEddA EIE HEEZ=EdME EIFEES
SRR
THESS 8A R Ao Fast 93-S sioh, g9y by 22 oA
= Shi= 3o 2 A Q2 Ht}h Medicinal plant®} oA EZHE 42 A4k

ot ¢ o5
EQtoll A, FF 283 FrtHAY #EAES A5k A7
t}(Abrham et al., 2010). 18y Z7FA] dgH oz AREE <Fx9
Slol, o] A=9] ok ay = ALY FS eade Wol ¢HA UA Lt
AFANA HolHAle &adF FAHATE OS2 A, auricula—judae 70% F
ZhM FE2F HIEEE WEFo EF=oM A% RAW 264.7 cellsE ©]
(@)

r

e —

sto], FdulzeFEE RW264.7 cellsoll LPSE AHElste] A5 AdAZEE
oﬂl:]- ;(]Ooi HolHA =ZdogmBE R Zzeve BIES x
$ LPSolA §E8% NO 449 oAE B2 @ 7 Al 9%

>~H—1

T oo Mo
_o|Lt
M lo mu ¥ o Ho

J3}7] flatel WI7HA] Aol EARIY] LAFHFE LPSE A e A3 HolHAl

srEYgFor g 43 TNF-ae 8 IFN—y @43 oAE st 5
5] NO TS 54 W v d5ak3e) Fojsts Aex 44 vk (Murakami
et al.,, 2003; Hyun et al., 2004, ; Kiemer et al.,2002; Numata et al., 1998).
o]# 3t NO+= LPS AgA] W Aol ¢low L—arginine . Z5E] nitric oxide
synthase (GNOS)el 9aiq A=t 184 NO productions AsH FQ
inflammatory % infectious diseases< X &% 4 Qlt}a #|9tEtt (Boucher
et al.., 1999; Albina and Reichner, 1998; Zhang and Ghosh, 2000). ¥ A*
o= HolWA FERY FEA=FE=<] ekl NO production?] SA&EH}=
LPS—stimulated RAW 264.7 cellsellA &<21&}3it,

7 daE Figo 2-1°1 dEhglt "E2ves> LPS—induced NO
productions = 10 pgg/mlolAd LF-gJEX°=Z FYA UA SAASAG
(p<0.05). A=7HA dHAVIE, FHolMAelA HEz=2wWE3o] NO AHA &
W= A Basks Aotk w2 %ol e tlx2ad vl A NO B4d<= 73.5%
7HA S AlEF T (p<0.01).

M

o
=
)
5]
r]
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Control0 100 1 10 30 100 A. awricula (pg/mL)
"+ - 4+ + 4+ + LPS(1pg/ml)

Fig 2-1. Inhibition of nitric oxide production measured as
nitrite in the cell free culture supernatants of LPS (1 lg/ml)
challenged RAW 264.7 murinemacrophages. NO concentration
in the culture supernatant was determined by Griess assay
using sodium nitrite standard curve. Data are presented as
means * SD from three sets of independent experiments. * p
< 0.05 represent significant difference compared with cells
treated with LPS alone. a p < 0.05represent significant
difference compared with control group.

A=A Alo]EFFQIel IL—6, TNF—a, 281 IL-18+ oA ddcixz 283
tH(Wu et al., 2008). o]21gt Alo]E7Lel e LPS AHgA] F7lsid oy tZz 21
oz AHAl 25 dASHA JAste A HIATE o] Aol HolFE= AL
(Fig. 2—2) HolWAlo Fz=vezd ASRkeS /IdAZ 71 Atk Algrt
ZolmAle EFzEwese A8 IL-69 WS JAsA = Fagu. ol
St IL-69] 2¢ds A9 o]+ d A7t HojoF g
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Con 0O 10 30 100 300 DME (ug/mL)
LPS1 pg/mL

Fig 2-2. Inhibition of LPS induced cytokine mRNA expression in RAW 264.7
murine macrophages.Total RNA was extracted and RT PCR was done to
check the expression level of IL-6, TNF-a and IL-18 mRNA. DME (Dichloro
Methane Ethyl extract), Con (Control). Figure is representative of two

independent experiments.

dald xpo A [L-18% £HEAO0E mRNA 57 §F-—oEH o7 ]y
st F7Fekd ok (Fig. 2—-3).
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Fig 2-3. Inhibition of IL-1Bproduction measured with ELISA in the cell
free culture supernatants of LPS (1 lg/ml) challenged RAW 264.7 murine
macrophages. IL-103 concentration in the culture supernatant was
determined by ELISA using standard curve. Data are presented as
means = SD from three sets of independent experiments. * p < 0.05
represent significant difference compared with cells treated with LPS
alone. a p < 0.05 represent significant difference compared with control
group.

AgAow, ZoluAle tFzedwzS NO, IL-6, TNF-¢ 223l IL-189
HEe oAlst] dFHtee AAAA = don HItYFed e dge ¥ ¥
of Fojo} & Zlow AZAHI & AT el Hojuyrng F5o dyshr|z 4F

3. Comparative antitumor activity of Auricularia auricula—judae extracts
against tumor cells in vitro (Fo|¥]X 3} kg2 Eof|A 2] dtdA] el vlw)

719 AldelM FdEd e HES A HE Fdadrt ol ¢ mEd S

A, AR 2813l 100 7HA] A EFES vuste] o 7HAE dFstaat st
ATh HolwmAlE AgwmAo® e dRE of&EHol HrH(8, 9). YT ow
100ge] 293.1 Kcal ©]3 64.82% carbohydrate, 9.69% proteins, 1.22% fat “1
2]al 7.87% ash® o]Fol4d QAtH(10). HL 5o, FHolHAl FEHF0] ge4o
2 Wo] F&ES vy it} ok O F hypoglycemic(11), liver damage <%
(12), e 2HE-(13), FRA AL (14), hypolipidemic (A A & F),
antioxidant (16, 17) 12l 38 o (18)°] Hiu¥ i vk A X s

Auricularia auricula—judae aqueous extract®] eotzH8-S EEo|A H T}

:Jd
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(19). ¥ AFolA wAlF kgA=9] FE9 of rebd S vluste] AR 4
7FA7F =Rl tiE 8-S vl awskith oA 7hA| Trof oFg2lEAtolo &k
g0 AEE Hlud &2 g7l wiel & AFelA AAE Sl =S P
gilvus, ¢ G. lucidum 70% extracts® A. auricula—judae 70% extract®} $H7|

> o

=z ©

7o =T v ST on] AWIA S 7|22 EolwAe 70% oErE =
Z % 100714 6%3 T okgAES 2k MTTHOR 984S vastgic
ojuf o] &3t FMAEFE= EFH T P388D1 macrophages Z3 AAIE 3HAth

A. auricula—judae 70% ethanol®} 100 plant extracts® 3¥<+&AS Table
3—1°] Yef At} Table 14 HolF= FH A", A. auricula—judae extract]
W A 42.21%E HAY. 1 A3 A. auricula—judae extract”} plant
extracts (Morus bombycis for. Kase, Draba nemorosa var hebecarpa and

Lotus corniculatus var. japonicas except Sedum oryzifolium)Et} &2 o]
=t} (Table 3—1 and Figure 3—1).

TABLE 3—-1. Anti—tumor screening of 100 Korean wild plants and

Auricularia extracts on P388D1 macrophage tumor cells (1 mg/mL).

Anti—tumor Anti—tumor
Sameple Name Sameple Name o
activity (%) activity (%)
Ardisia japonica 24.26 £1.30 Potentilla discolor 14.20 £ 1.20
Astilbe koreana 16.84 *£1.20 Potentilla nivea 15.24 = 1.03
Prunus salicina var.
Centaurea cyanus 14.23 £1.01 23.37 £ 1.52
columnalis

Draba nemorosa var.

28.98+3.63" Rheum undulatum 18.28 £ 1.03
hebecarpa
Evodia daniellii 27.04 £1.31 Robinia pseudo—accacia 33.54 £ 1.05
Juniperus rigida 14.93 *£1.23 Sciadopitys verticillata 25.76 £ 2.01
Lotus corniculatus var. ) o b
30.64*£3.29% Sedum oryzifolium 35.99£3.93"
Jjaponicus
Magnolia obovata 17.02 £1.32 Spinacia oleracea 18.73 = 1.23
Ulmus davidiana var.
Mallotus japonicus 20.13 £1.37 , , 15.99 = 0.98
Jjaponica
Morus bombycis for.
27.26+1.15% Vitis amurensis 29.28 = 1.31
kase
Auricularia
Paulownia coreana 13.27 £1.20 42.21+4.09°

auricula—judae
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Philadelphus schrenckii 17.65 £1.05 Doxorubicin” 36.35 *£1.89
Phlomis umbrosa 22.30 £0.96

Note. Data are expressed as mean * SD. Values with different superscript letters

differed significantly among selected plant and mushroom extracts at P<0.05.

:
orus cornicularus var.
Jjaponicus

Sedum oryzifolium

A. auricula-judae

FIGURE 3-1. Cytotoxicity of P388D1 macrophage tumor cells by administration
plant and mushroom extracts (1 mg/mL) and doxorubicin (1 pg/mL) for 48 h.
(A) Control, (B) Doxorubicin, (C) Morus bombycis for. kase, (D) Draba
nemorosa, (E) Sedum oryzifolium, (F) Lotus corniculatus var. japonicus, (G)
Auricularia auricula—judae.

B7YA o2 Auricularia auricula—judae 70% ©l¥+23%N 3} Phellinus gilvus¥
Ganoderma lucidum WA FEN4& o] &3t Ho|HAL] &3} 70% o&E H]

W A F=EF AL Figure 3—20] YeERASITH
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FIGURE 3-2. Cytotoxic effects of water extract (AAW) and 70% ethanol extract
(AAE) from A.auricula-judae, Phellinus gilvus (PGE) and Ganoderma Iucidum (GLE)
extracts (1 mg/mL) and doxorubicin (1 pg/mL) on P388D1 macrophage tumor cells.
Mean values =£SD from triplicate separated experiments are shown. Different
alphabets are differed significantly at <0.05.

Auricularia auricula—judae 70% °|HA ethanol F=437 Phellinus gilvus
12]31  Ganoderma lucidum extracts< 4.5, 4.0 18|32 35 Hl ¢ Z
Auricularia auricula—judae hot water extract®t} T & TS HoF3
t}.  Auricularia auricula—judae 70% ethanol, Phellinus gilvus 183
Ganoderma lucidum extracts® &&= #to]fS HoF2] AGTH(P<0.05). &%
—9)&AQl gAML plant extracts, Auricularia auricula—judae 70% ethanol
extract® H.o]Fo] IC50 valuesE AAstgth (Figure 3—3).
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120 IC:;;=1.81 mg/ml 120 -
z . 50 2 A - . IC:; =1.49 mg/ml B
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= 80 - c = 80 - cd 4
] g
T 60 = 60
= 4 =z e
= 40 A = 40 1
= z
= 20 = 20 4
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Control 001 003 01 03 1 3 Contral 001 003 01 03 1 3
o RS 1C5 =1.05 mg/ml C 120 7 1Czy=1.10 mg/ml D
T 100 { 2 i o100 b
= - = be
= [ = 4 C
3 80 d 3 20 o 4
= 60 z S 60
= =
=40 - £ = 40 A £
ﬁ 20 ? 20 4
- -
o 4
Control 001 003 01 03 1 3 Control 001 003 01 03 1 3
120 - S ; 120 1
- ; IC:;=0.72 mg/ml E o IC:;=9.57 pg/ml F
£ 100 { " & 100
= b be =
‘Tj 820 4 ed ‘Tj 80 4
. d :
s 60 A = 60 4
= =
= 40 4 » = 40 4
£ 20 4 £ 20
- -
D p

Control 001 003 01 03 1 3 Control  0.0001 0.001

FIGURE 3-3. Dose-dependent antitumor effects of plants and mushroom extracts on
P388D1 macrophage like cell line in vitro. A, B, C, D, E and F stand for Morus
bombycis for. Kase, Draba nemorosa var. hebecarpa, Sedum oryzifolium, Lotus
corniculatus var. japonicus, Auricularia auricula-judae extracts and doxorubicin
respectively. Concentrations of samples are mg/mL. Mean values * SD from triplicate
separated experiments are shown and different alphabets in the same figure are
differed significantly at P<0.05among different concentrations.

Morus bombycis® ICsy valuesE T3t 1 A3 Kase, Draba nemorosa
var. hebecarpa, Sedum oryzifolium, Lotus corniculatus var. japonicasi+ 2.5,
2.0, 1.45 78] 1.53 w7} Auricularia auricula—judae extracts® 17 HT}
zkzy Ak FERY] AESYES EF-gEHewr /A A Tt
(P<0.05). %3k A. auricula—judae 70% ethanol extract®] sarcoma 180,
human NSCLC NCI H358 (bronchoalveolar) 12]3 SNU 1 (gastric
carcinoma) cell lines®l tgto] HAFH| A Hlwste] Alddoa] IS

Figure 3—4°] YERYSITE
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FIGURE 3-4. Cytotoxic effects of 70% ethanol extract from A.
auricula—judae on different tumor cells. Mean values £SD from triplicate
separated experiments are shown. * differ significant at <0.05 on same

tumor cell line among 70% AAE (1 mg/mL) and doxorubicin (1 pg/mL).

70% ethanol extract MXETFof webr thekst A4S Yeldla & Aol
T HolA| ok} mebx FolmAle FEMe|= G el o] ETE
of A& AS &Rl & 7 AT (20).

ﬁ/‘ﬂﬁ]ﬁ o7 2 T YW AN TYstE AW T FS o7 Aol
o eedd TEZ XE, WAAE W setay TOga A sEe] dARE
& b ‘5_011:} iz le 0131?‘5_} Age] 4& ARste ¢ s oY

t} ZF/]I’_ EEEOI‘:E x93
AGAQ FEdo]l FHEATE ol st Fet=oll= taxenes® camptothecinsE
Zgtsto] FATYS HAFATH).

HolmAl o] gL AdFFENT} 70%AeFE A ol AddetA ohF
ot drFEde dus U uE fUIE8wMFEA vluA Fgddo]l aA &
A TH. AeEFEdryg u e et

Phellinus gilvus, Ganoderma
HolFolov AR Fode xo
FA &tk (P<0.05). Ganoderma lucidum F% 9 human myeloid leukemia
(HL—-60) cellselX 44.8%% AEAFLS AT 18]l o8 AXFos
2.0%°04 82.5%7HA Al daolM AE%ds A= Bk AT (22). &
H wpEAEHAR] Phellinus gilvusi $%2]E4 22 B16F10 melanoma Cells
ol Al 4 sEATANAN FUEAVF HAaHAUT(23). oA FEF T

e ol Aol mgte® Yehd o] F5HolXth 70% ethanolic Aurlcularla
auricula—judae extractellX 84 S —glucane] d¢ayrt vk XAt
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(24). 1¥Y alkali—insoluble B —glucana Aol Gl Aoz gz oy
HEE B —glucane g3t FAEAFS HATL LHHATTA9). FHolHAe 4%
ATFFEa 42.67H DG LolA Fred ol Zox HiuEH(25). W
ghA] 2 AoM = 70%oerEFE Bt &ulo] gl FiE AAEAY =7
g A A s dAEdS BY AoE FHHEE J A= o
Y FEEUME FYFES At FIdEAES vlusklth Lotus corniculatus
extracty 12} @A E ARG oA FAEd S B T olfr= o] WAL FE
2  kaempferol®} quercetin®] XE3StEo] Q7] W&l FHox AHFTH(26).
Kaemferol apoptosisE glioblastoma cells®l|A] oxidative stress& %34
oy AS HAFST(27). 3HAW quercetine NK cell-mediated lysis&
MEFNA Bl connexin 435 F7Fekgith o] w2 A EZEFO) A&
AskATH(21, 28). Morus bombycis for. Kasei= in vitro FAFellA] &eF&HAd o]
H31¥E<th.  Prenylated flavonoids, benzofurans 183 ©E phenolic
compoundE+ Morus sp.°l4 F2 ¥ 33 cytotoxic substances® tumor
growths A&t o]8 3t A= COX—1, COX—2, NO production 1¥ 7L
HIF1¢ down-regulation®] $&J3lA dojy= Aoz HIHJT(29). Draba
nemorosa var hebecarpa, Sedum oryzifolium, Robinia pseudo—accacia,
Sciadopitys verticillata 722]3 Evodia danielliiol]l o3t Aaj&Ad o] &3t 217}
e AR HEiude u ol =¥ gllo. AE|ACSE Auricularia
auricula—judae mushroomo] F¢&/do] EAst= 52 antitumor candidate®
7Fs/do] 9lE=AE 100 Korean plant extracts® Wl FHESA T Auricularia
auricula—judae, Phellinus gilvus 18]3. Ganoderma lucidum extracts®] 3rob
g8 vk sl A ES FENXI Auricularia auricula—judae 70%
ethanol extracts (IC50, 0.72 mg/mL)¥} ¥®|wA] Morus bombycis for. Kase
(IC50, 1.81 mg/mL), Draba nemorosa var hebecarpa (IC50, 1.49 mg/mL),
Sedum oryzifolium (IC50, 1.05 mg/mL) Z1¥]3 Lotus corniculatus var.
japonicas (IC50, 1.10 mg/mL)Xt} ¢ 7=t otz e Ho]FQuh, w3k
Auricularia auricula—judae extract < 65.71%, 69.76% ~12]3L 68.01%2] Al
X J JAE sarcoma 180, NCI H358 18|32 SNU 1 cello]A HoIFSit}, &
A9 A¥= Auricularia auricula—judae extract © A|ZL IS LA 7}
e HojFith

"

12 02 e

O

4. NCI H358 A|xF9} SNU 1 AMEFolq AZSEY # Fdsag 54

4—=1. 70% Z=o|HA F= 4 35 =
Brix¢} BCA @z SHdHoz Ty cwzas Z4330. 70% oHSFEde
FS et S LUt Fo FFe 74.12% % JERSTE SRR AL
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41T%AT. AAAE S o] go] TFH o] Y wHAel ol
I FAlo] wWol x3rE o] Qe Aow dEA vk (Fan et al, 2007). €5 o]
A FE o] TR 425% HhHel Qi 202 deld 9T (Chen et
al., 2008). olel@ AT 0% AeE FEolo] AFFEENT B O B w

TiEe FEHS Ae ATt

4-2. HZolHAFZ N NCI H358 AM*EFL SNU 1 AlEFoA A vlwA

70% °lerE FEAA F2® EtOAc, BuOH, DCM, ETOH 181 water
<& thst bronchoalveolar (NCI H358) Z18]3 gastric (SNU 1) tumor cell
linesoll A A& S S A7E  1C50 valuesO = 351 Figure 4—13 4-2

ATt tx oF=2 SAFHAE ARSI w78 dekEAd
S S HAH(P<0.05). HEEE2MEES 7H =2
. o< NCI H35894] “18]3l ethanol fraction SNU 1 A
ol 7Hg st A S Bl

g 29 FgddAdS v wA DCM > BuOH > ETOH > EtOAc > Water <
O NCI H358 cellsollA @e+ed& ®olFrk. I¥la DCM > BuOH >
EtOAc >Water > ETOH =22 SNU1 cellsol|A] oIt} o]t FUdgd
sk Aol oJefA dElE A3 ofyet oy Adte] ofe ZlHel &siA e
T AoE A7ty Qi

Rl oot
4N 19 rlo

4-3. vZz=2g £ E°] GC-MS &4

Dichloromethane fraction o8& F7]&ue +8&5 Rk st JaddS
RS, meta] o] fEZ a2 #3Eof tste] & v’i'—

stlth. 1 A¥E Table 4-2¢] HYepigieh 24 A3 52 4+2 5, 11, 17,
23—tetrakis  (1,1—dimethyl) —28 —methoxypentacyclo (65.84%) I8
diazane (6.17%)°]2t}. ©] wl retention time< 42.54 min¥ 1.47 min® = 2}
ZF HolFit}h olE AE 7led diazane 183l gibberellic acid¥ antitumor
active®s 2zt 2102 HHQtH(Chen et al.,, 2009 Emanuel et al., 1976).
stA vt 2,4—di—tert—butylphenol 18]3 n—hentriacontanet antioxidant
properties® %1 3le= Aoz 4HA 3tk (Olubunmi et al., 2010; Yoon et
al., 2006). FHolHA e HEramEFolA ojelsh A& Wis HzoR Wl
t}.

oo A+= DCM fraction, diazane 18]l gibberellic acidel] tjste] <+
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gA4& vwseit. 1 A3E Table 4—39] YeEFU Y. Diazane, gibberellicr,
g8y gER2dges 5o IC50 values® HwsFlS 4, dichloromethane
fraction®] 7Fgd £ IS HYth 53] gibberellic acid’} ol& FolA
human tumor cell linesel| tisiAx 7F w2 IS Hh olgfst A=

IRz 2 et o g Aol x3Ho Qs AEs 9w
Diazanet= S—phase®& cell divisiono|A A= FHo=Z dEFH 1 DNA-

synthesizing cellsE #4AAZIt}. Z18]32 DNA synthesis= 30-50% A sk
Aoz Hi Ho%lth(Goncharovaet al., 1980; Shamaev et al., 1981). 18]l
diazane< $HAIES] e AAst WdW S Z2ta Qe 22 FH= S/
T A°% 484 vk (Emanuel et al., 1976).

Gibberellic acidi= human cancer cell linesol|A 73t ¢SS B oA
59 ICso values 0.13 pg/mlelA 100 pg/mle® R oQlth (Chen et
al., 2009; Zhang et al.,, 2012 ). Diazane Z18]3l gibberellic acid= DCM
fraction?} ¥ E At 18} DCM & 5o] 7Hg A3t ddads Helvks A
= Husktt (Reza et al., 2011). clEotAlHo|ES o &35 NCI H358
cell linesolA o 73t &d&A S HATE Paecilomyces japonica ol&hs -2
cell cycle progressione Gl-—arrest® F3lA 9A ] phosphorylations 2t
st Ax=E yepdrh. 18]3l ethyl  acetate  extracti=  apoptosisE
mitochondria—dependent apoptotic signaling pathwayE YEeEFYA 3t} (Song
et al., 2007). Livistona chinensis R.Br2] o|€olAHolE F2 7383t &otaAd
Sz, a9a d9r)de VEGE protein secretions At Flk—1
mRNA 7121 protein ¥& S A3t} (Wang et al., 2008). ICso values©l] ©
95l doxorubicin®] SNU1 cell 12|31 NCI H358 cell linesolA a&4d&
Bolth olggh Fddd L FowA R TRY 52 Aol 2y ol st A
sk @A o= Esta FAdo] Fob el L#;EE AREskH FAgo] yEd
o (Kluza et al., 2004).

53], Gibberellic acid apoptosisE F+5% Ao% FS5EC. 1 °olf+ «,
B —unsaturated ketone units 7} gibberellic acids® A-ring 183 D-ring®]
topoisomerase—1 activity ¢A|38}o] apoptosisE FESI= Ao=Z LA
(Chen et al., 2009). ¥¢ A ZHFE gibberellic acid?7} 28 Ho] Q= TFE=E
=] g3 apoptosisE = Zlojth= 7Hdo] Zhsetth & Aol = o]l
2 TE F7I=E AA skt

ol

2 Mo

4—4, AL FA2°] mRNA =&

Apoptosisi= Bcel—2, P53, Bax 18|32 CD147 genes® mRNAE SA 34|
ol FHAAE apoptosis®] HA FQs TS vt FAF F2 AgehEQl
714& ol&str] fl8ke], DCM Fol thsiA NCI H358 18|32 SNU 1 cells®lA]
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apoptosis®  THath olE {8 fE= Bax9t Bel-2 A7 HAS
RT-PCRZ H4<& 33tk DCM T2 A AlzF EFo4  Bel-29
down—regulatione X%t} E3] CD147 expression®| butanol 53 water =
A2 ol SNUL cellelA] Rtk (Fig. 4—4A, B). AHEFS] T4 P53
Hree] osiA SNU 1 MEF (Figure 4A, B) Z8]a1 NCI H358 AXF
(Figure 3A, B)olA A= A% Baxel #rd o] doxorubicin, EtOH,
DCM, BuOH 18] 3 water fractions 2 NCI H358 cell line°l A2 A] A =3
t} (Figure 3A, B). ol¥gst A¥}+= 84 B -D-glucan®] FHolHAe 70%
ethanol extractolA Sarcoma—180 tumor cell®] Bax® up-regulation¥}
Bel—29] down—regulation (Ma et al., 2010)°] 23t apoptosisghi= A} AH
= A}t P53 apoptosisE growth arrestol] oJsiA ERATE o} S cell
cycle progress® A7} cyclin—dependent kinase®} G1 arrest®] H]Z/d3} uj
wolth. Apoptosist= HEFF pb3o] e oS dojdtt (Polyak et al,
1996). P53+ KILLER/DR5 expression “128]3l degradationof FLICE—inhibitor
protein (FLIP)% Z7Fell <J3iA Alx=E 4 v}l o] Fual a2 apoptotic
signaling= #%3%t} (Fukazawa et al., 2001). Bcl—29 4+ apoptosisE &
AT, ol gt YL caspaseE /3= cytochrome cf 9A|ol& 3 W=

o 7]¢1%tt}. Z1¥]A4 apoptotic process’} A&ttt (Kluck et al., 1997).
4—5. Antioxidant activity

Dichloromethane (DCM) fraction® 34tst&Ad-& 4718k DPPH assay® AAl &
St Figure 4—5°]4 Ho== A7, DCM fraction®] 7Fg 733t dAtslEAd
& BT Az 27%0] 10.02%°4 73.31%7HA 0.114 10
mg/mLolA  Ho3FEgtk, DCM  fraction®d I1C502 31.75 0Og/mL 131
antioxidant activity index (AADT 1.245 HAFTE HA A antioxidant
activity index+= Aol B Z 3 FAFSETE (Ruch et al,, 1984). HolwAle]
A E tdF7F DPPH radical—scavenging activity7} w9 &t AS B9
o (Fan et al, 2007). 282 E2GA9 FolwAe =84 vdw7t 449 &
Abstgd & BASta ke AS BT (Zhang et al., 2011).

AEAom FAAgo Ee F718W 52 -4 245 BoFUTh
5,11,17,23—tetrakis (1,1 —dimethyl) —28 —methoxypentacyclo [19.3.1.1
(3,7).1 (65.85%) 3} diazane (6.17%)% LI A4 L3O apoptosiss
Fishes Ao Yewt Ee /718 ol HEREduse] M & &
/9§ Bt} Diazane} gibberellic acidi Bel-2% A|3tal P53&dS 57t
AT T3 E2EvEs 2 FAkst 245 Bt
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Table 4-2. GC-MS

A. auricula-judae.

analysis of dichloromethane fraction from 70% ethanol extract of

Retention
Area
Compounds time Functions References
(%)
(min.)
Diazane 1.47 6.17 Antitumor Emanuel et al, 1976
Preservatives of vaccine,
immunoglobulins and ophthalmic
2-Mercaptobenzoic Gongalo, et al., 1992;
9.0 2.47 solution and analgesic, )
acid Fadeyi et al., 2004
antipyretic, anti-inflammatory and
cytotoxic
2,4-Di-tert-butylphen
| 14.88 3.29 Antioxidant Yoon et al., 2006
o
Diuretics, anti-inflammatory, Rizvi et al., 1985
] 28.78 2.47 Antioxidant and probably Olubunmi et al., 2010.
n-Hentriacontane
antitumor
n-hexacosane 29.88 2.88 Unknown -
N-ethoxycarbonyl-3-
30.87 247 Unknown -
hydroxyindoline
n-Heptacosane 30.95 329 Unknown -
Strong antitumor of its Chen et al., 2009; Zhang
Gibberellin A3 31.74 1.65
derivatives et al., 2012
Antiseptic and antimicrobial
n-Eicosane 31.97 2.47 ) ~ Hartner et al., 2009
activities of n-eicosane derivatives
5-Acetamido-4,7-diox
0-4,7-dihydrobenzofu  32.96 1.24 Unknown -
razan
S il an e ,
1,4-phenylenebis 35.82 2.88 Unknown -
[trimethy-
spasmolytic and hypotensive
Floridanine 38.94 2.88 ] Litvinchuk et al., 1979
properties
5,11,17,23-tetrakis
(1,1-dimethyl)-28-me .
42.54 65.84 Na measurement in blood Jayakannan et al., 2011

thoxypentacyclo/Sodi

um ionophore X
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Table 4-3. IC50 values of diazane and gibberellic acid on human tumor cell lines.

ICs0 values (Og/mL)

Cell lines

Diazane gibberellic acid
NCI H358 117.8 812.3
SNU1 85.2 1065.0

Data are presented as IC50values by MTT assay from three independent experiments,
performed in triplicate on tumor cell lines, obtained by nonlinear regression using the
GRAPHPAD Prism program.

122 ] Et0Ac IC;,=106.7 pg/mL : BuOH  IC;,=66.1 ugmL a0 ] pem IC5p=57.2 ug'mL
_ Bl a a -
£ 707 b =
z 601 b E
= 50 c =
= & =2
= d d =]
= 30 =

Control 1 03 01 003 001 Contral 1 03 01 003 001 Contral 1 03 01 003 001
100 s gy 100 e
] EtOH IC;;=101.1 pg/mL | water IC5=108.1 ug'mL ic Doxorubicin  IC;,=95.0ngmL
80 | a A
— 2 - >
F 70 b - = 70 2
=l be =~ 6o
s 8 be E a
£ 50 A d c 2 50+
= a0 4 d = a0
= =
E 30 A E 304 b
20 S
10 10 -
o il
Control 1 03 01 003 001 Control 1 0.3 01 003 o001 Contral 5! 01 001

Sample concentration (mg/mL) and doxorubicin concentration (pg/mL)

Figure 1. Percentages of inhibition by solvent fractions of 70% ethanolic
Auricularia auricula-judae extract and doxorubicin was used as a positive control
on NCI H358 cell line by MTT assay. All values are presented as percentages of
the results from control, and are expressed as mean + standard deviation (SD) of
three independent (triplicate wells) experiments, different letters are significantly
different within various concentrations at P<(0.05 and showedthe dose-dependent

decreasing manner of anti-tumor activity.
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Inhibition (%o)
Inhibition (%o)

Control 1 03 01 003 001 Control 1 03 01 003 001 Control 1 03 01 003 001
100 - = 100 9 oo 100 -
gl EtOH IC5,=197.4 ugmL | Water IC5,=1259.6 ngmL oo | Doxorubicin IC;;=92.0ngmL
80 - a 80
F 704 70
= a
b 50
50 ab
S 40 c = 40
'd 30 4 =
= 24 = 30 b
20 d 20
10 4 10
0 - a
Control 1 03 01 003 001 Control 1 03 01 003 001 Cantrol 1 01 0.01

Sample concentration (mg/ml) and doxorubicin concentration (ug/mL)

Figure 2. Percentages of inhibition by solvent fractions of 70% ethanolic
Auricularia auricula—judae extract and doxorubicin was used as a positive
control on SNU1 cell line by MTT assay. All values are presented as
percentages of the results from control, and are expressed as mean =+
standard deviation (SD) of three independent (triplicate wells) experiments,
different letters are significantly different within various concentrations at
P<0.05 and showedthe dose—dependent decreasing manner of anti—tumor

activity.

- 107 -



i
-
b
5]
e
LA
[+,
-]
=]
o

Er—a.ctin L—l—l.—l.—l—l—hl—l__]
B
Bax C I 1T E Rk J  hessdbed
PS3  [ege———— )
SIEL — — — — — — — ——
3.5 3.5 -
Bel-2 CD147
£ 3
s E
S 2.5 _‘52.5-
S 2 £ 24
= 15 B 15
- = a b a
1 a b | ab ab a ab
g 1 ab bcaba % 1 ah bab
E 0.5 c oc € ¢ E 0.5
0 o -
_ R == TR ol B = M T = = PO o B
ESE838£88° EAE8ZBE°
S =558 F = = 82 R E
] ]
35 - b g 3.5
P53 S Bax
c 3 = 3
= cd -= o
22.5— _:-232.3—
E 2 4 g £ = b
- = b
—_ = | b
:‘:91_5_ o il: e ab 2
a =) a a a
1 = | B
= =
E o5 - E o5 4
a] 1]
= = = = TR oL B = - - = e o = S T - R e
ESca=28=2"7 ESS 8533
E == = 8 B 8 =R —
T e -

Figure 3. mRNA expression of Bcl—2, Bax, P53 and CD147 in NCI H358
cells with different solvent fractions of 70% ethanol extract from Auricularia
auricula—judae, gibberellic acid and diazane (1 mg/ml). (A) Electrophoresis
of PCR products in an agarosegel (2.0%). (B) The mRNA foldsinduction of
Bcel—2, Bax, P53 and CD147 in NCI H358 to B —actin mRNA levels. Values
are mean = SD of three independent experiments. *is expressed as
significant different that compared to control (PBS) at P<0.05. 1. Control
(PBS), 2. doxorubicin (dox), 3. ethanol fraction (EtOH), 4. dichloromethane
fraction (DCM), 5. ethyl acetate fraction (EtOAc), 6. butanol fraction
(BuOH), 7. water fraction, 8. gibberellic acid (G) and 9. Diazane (D)

respectively.
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Figure 4. mRNA expression of Becl—2, Bax, P53 and CD147 in SNU1 cells with
different solvent fractions of 70% ethanol extract from Auricularia
auricula—judae, gibberellic acid and diazane (1 mg/ml). (A) Electrophoresis of
PCR products in an agarose gel (2.0%). (B) The mRNA folds induction of
Bel—2, Bax, P53 and CD147 in SNUI1 to A —actin mRNA levels. Values are
mean of three independent experiments £ SD. *is expressed as significant
different that compared to control (PBS) at P<0.05. 1. Control (PBS), 2.
doxorubicin (dox), 3. ethanol fraction (EtOH),4. dichloromethane fraction
(DCM), 5. ethyl acetate fraction (EtOAc), 6. butanol fraction (BuOH), 7. water
fraction, 8. gibberellic acid (G), and 9. Diazane (D) respectively.
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Figure 5. DPPH free radical scavenging activity of dichloromethane fraction
from Auricularia auricula—judae 70% ethanol extract was
spectrophotometrically measured at 517 nm using DPPH assay. All values
are presented as inhibition percentages of the results from control, and are
expressed as mean =+ standard deviation (SD) of three independent
(triplicate wells) experiments, different letters are significantly different
within various concentrations at P<0.05 and showed the dose—dependent
decreasing manner of anti—tumor activity.
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Table 1. Mortality and LD50values in male and female rats treated orally with Awricularia
auricula-judae ethanol extract

Hours after treatment Days after treatment .
Groups Dose(mg/kg) 7~ Fma?
3 4 5 6 1 2 3 4 5 6 y mortality
0 = 0 0 0 0 O 60 0o 0 0 0 0 0 0/5
625 0 0 0 0 0 O 60 0o 0 0 0 0 0 0/5
Male 1,250 0 0 0 0 0 O 60 0o 0 0 0 0 0 0/5
2,500 0 0 0 0 0 O 60 0o 0 0 0 0 0 0/5
5,000 0 0 0 0 0 O 60 0o 0 0 0 0 0 0/5
0 0 0 0 0 0 O 60 0o 0 0 0 0 0 0/5
625 0 0 0 0 0 O 60 0o 0 0 0 0 0 0/5
Female 1,250 0 0 0 0 0 O 60 0o 0 0 0 0 0 0/5
2,500 0 0 0 0 0 O 60 0o 0 0 0 0 0 0/5
5,000 0 0 0 0 0 O 60 0o 0 0 0 0 0 0/5

* o Number of dead animals.

- 112 -



Table 2. Clinical findings of male and female rats administered orally with Auricularia

auricula—judae ethanol extract

Hours after

Days after treatment

Groups  Dose(mg/kg) Clinical signs treatment
1 2 3 4 5 6 1 2 3 4 5 6 7~14
0 NAD" 2 0 3 5 5 b 3 2 2 3 3 2 5
625 NAD 2 0 3 5 5 b 3 2 2 3 3 2 5
Male 1,250 NAD 2 0 3 5 5 b 3 2 2 3 3 2 5
2,500 NAD 2 0 3 5 5 b 3 2 2 3 3 2 5
5,000 NAD 2 0 3 5 5 b 3 2 2 3 3 2 5
0 NAD 2 00 5 5 H b 5332 D0 0d 5
625 NAD 2 00 5 5 H b 5332 D0 0d 5
Female 1,250 NAD 2 0 3 5 5 b 3 2 2 3 3 2 5
2,500 NAD 2 0 3 5 5 b 3 2 2 3 3 2 5
5,000 NAD 2 0 3 5 5 b 3 2 2 3 3 2 5

*NAD: No abnormality detected.

Table 3. Body weights of males and females by oral administration (group summary)

Sex Days Dose (mg/kg)
after 0 313 625 1,250 2500 5,000
treatment
Male 0 109.4+7.2 109.6£7.3 110.6+7.1 107.7+4.1 108.3£7.4 108.2+7.6
1 126.1£6.9 126.0£4.2 129.6+8.4 126.1+6.9 123.3£6.4 127.1+6.3
3 150.7£6.6 154.3+8.1 152.5+10.7 150.7+6.6 151.849.3 153.3£10.4
7 188.7+10.8 190.0£7.4 186.0£10.0 184.4+6.2 176.2+10.1 176.1£10.1
14 2344104 23791112 22711104 22881126 211.8+13.1 211.8+11.3
Female 0 96.4£6.9 95.616.4 96.8+8.9 95.8+7.4 98.6+3.1 95.246.0
111.4+7.2 110.3£6.5 111.7+85 111.0+7.1 110.6£6.9 109.8+6.9
120.5+75 126.4+140.6 127.8+109 128.7+6.8 127584 127.7+8.7
144.1+76 140.611.7 143.0£14.8 140.4+£12.4 138.4+10.2 138.2£10.2
14 171.0£7.3 170.8+14.2 170.4£14.1 168.1£14.3 158.6+12.2 159.9+16.2

Each value is mean=SD.
a) : No. of animals examined
— o All animals were died
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Table 4. Body temperature changes in male and female rats after single oral administration of

Auricularia auricula-judae ethanol extract

Male body temperature Female body temperature
Day Dose (mg/kg) Dose (mg/kg)

0 625 1,250 2,500 5,000 0 625 1,250 2,500 5,000
pre—treatmen 375 = 375 + 375 + 376 377 376 377 374 + 376 377 +
t 04 0.3 0.2 0.2 0.2 0.3 0.2 0.2 0.2 0.2
Dav 1 374 + 374 + 377 + 374 + 376 * 374 + 376 * 374 + 376 377 +
ay 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.2
Dav 2 376 + 375 + 376 + 374 + 374 = 377 376 * 376 375 + 375 +

ay 0.2 0.1 0.2 0.3 0.3 0.2 0.1 0.2 0.1 0.1
Dav 3 376 + 374 + 374 + 376 375 =+ 377 375 =+ 375 + 376 375 +

¥ 0.1 0.3 0.3 0.2 0.1 0.2 0.1 0.1 0.2 0.1
Dav 4 376 + 377 374 + 375 + 376 * 376 376 * 375 + 374 + 375 +

¥ 0.1 0.2 0.3 0.1 0.2 0.2 0.1 0.2 0.3 0.1

Values are presented as mean * S.D. No significant difference observed (p < 0.05).

s gl A2k AT sk AT WskE aEst 4y, Be A
o

o A g ow F7kskaltk(Table 3). AW 1
TA A oY A2 YEhA @dsten, AldT 18§42 o A2E AN

t}(Table 4).

Table 5. Ahsolute organ weights(g) of males by oral administration

Parameters \ sex Male
\ Dose(mg/kg) 0 313 625 1,250 2,500 5,000
\No. of 5 5 5 5 5 5
animals
B o d vy 23444104 2379+11.2 227.1+#104 2288+12.6 211.8+13.1 211.8+11.3
weight(g)
Liver(g) 1358+0.44 13294045 13.44+0.18 13574043 13604033 13.71+0.40
Spleen(g) 0.63+0.08 057+0.03  059+0.06  0.58+0.07 061+0.04 0.64+0.17
Kidney(g) Right 1.14+0.05  1.18+0.05 1.15+0.03 1.17+0.03  1.13+0.02  1.16+0.07
Left 1.14+0.04  1.19+0.07 116006 1.17+0.03  1.15+0.05 1.13+0.03

Values are presented as meantstandard deviation (SD).
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Table 3-6. Ahsolut organ weights(g) of females by oral administration

Parameters  \ sex Female
\ Dose(mg/ 0 313 625 1,250 2,500 5,000
kg)
\ No. of 5 5 5 5 5 5
animals
B ody 171.0£73 1708+14.2 1704+14.1 168.1+14.3 1386+12.2 159.9+16.2
weight(g)
Liver(g) 860+1.15  844+0.72 8.46+0.70  8.21+059  8.07+0.14 9.04+1.07
Spleen(g) 0.46+0.07 0.45+0.07 051+0.08 0.49+0.06  0.44+0.03 0.46+0.07
Kidney(g)  Right 0.83+0.05 0.79+0.07 0.75+0.04  0.82+0.08  0.81+0.06 0.82+0.07
Left 0.76+0.07 0.86+0.07 0.77+£0.12  0.81+0.09  0.77+0.13 0.80+0.09

Values are presented as meantstandard deviation (SD).

g ARAF 2 &% dsk 0, 625, 1,250, 2,500, 5,000 mg/kg?]
Auricularia auricula—judae ethanol extractE HEe°| AGJFoIst & FojdzH
E] /\]@7]7].0] 149 ZoF wjd Algek 2 &2k H3ls s dy, 5 A
Eg %L, I oﬂ/q 7(4/\1-%40] /\]_E /H,Aakl/} 0/‘\3]:0 Eth:]_ EE-6]— ;Hzrrh,} H]
oA F9A4 %t AFH W= #AZEA X ow Auricularia auricula—judae
ethanol extract®] #Xeof WE Fo 20 o7 BAF A sk}, F 2 7|5
Ae 14 &9k A7 5 5, Ui A7l digto] Sk W
7 o] Aol WARA gttt Esh 1 A, njRe] FAE #Ee Ay, /2
ZQl Wst7b e E A ekstth (Table 5, Table 6).

2—8. 3T3-L1 MEFA AAA A st &5 AH

1 vl x] H}

a9 8-1old Be ZAE AAAEZE AAEE #3tHe $Ee 0.6% Oil
Red O solutiong ©]g3te] st APﬂolt‘r o) 222 A AL A A A
2 W3lsts B GrEAS st Fow Bo Moz AMmg uH|sle], B3
= Dx]o] Oj\‘- flbroblastJ 7:10 7{4 Oi/\ﬂo] Qx] oro 74~ g}o]ﬂ = %\ 1:]-
kA e AfobAlxEel 3T3-L1 A2 (KCLB No. 10092.1)°4 GPDH
Aes SHS 2 A3, 23d dixzdd vluA #3kEA 4& fibroblast ¥
anti—lipidemic drug?! fenofibrate, FHo|HAl &3 & FEES A3
] §oxo7 ZjP/\?'»‘PE]--‘: Ae& & 4 3T} Fenofibrate® 0.1-10 pgg/ml, =
OJHAl ofghe W EFEFEL 3-300 pg/mlE FEoFE4< GPDH &4 HAa
£ Kol B3 =39 GPDH 34 4SS Bl 3T3-L1 AlXEe] ZojmAl o
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% 8—1. Effects of 70% ethanol extract from Auricularia auricula—judae
(Ethanol/EtOH) and its dichloromethane extract(DCM) on the differentiation
and adipogenesis of 3T3—-L1 cells. Cells (differentiation and induction
medium) treated with 0.1% DMSO was used as controls, while cells (without
differentiation and induction medium) treated with 0.1% DMSO was used as
fibroblast. (a) On day &, intracellular lipids were stained with Oil Red O at
10 Og/ml (fenofibrate) and 300 Og/ml (DCM and ethanol). (b) Synthesis of
triglyceride (TG) in differentiated 3T3—L1 cells. (c) Release of glycerol in
differentiated 3T3—L1 cells. (d) GPDH activity in differentiated 3T3-L1
cells. F. Fenofibrate at 10, 1 and 0.1 Og/ml, DCM. Dichloromethane extract
at 300, 30 and 3 Og/ml, E. Ethanol extract of Auriculariaauricula—judae at
300, 30 and 30g/ml. All values are expressed as mean®=SD of three
independent experiments and the different alphabet differ significantly at
P<0.05 by ANOVA.
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29 8-2. Effects of Auricularia auricula—judae ethanol extract(AAE) at 1%,
03% and 0.1% on body weight(a), adipose tissue(h), liver(c), kidney(d) and
spleen(e) weight in mice fed with high fat-diet(HFD) and normaldiet(ND) for
8weeks. Results are expressed as meanstSD of 10 mice. Different alphabet
differ significantly, P<0.05 by ANOVA.
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8-3. Effects of Auriculariaauricula—judae ethanol extract(AAE) at 1%, 0.3% and
0.1% on plasma lipids. (a) Total cholesterol, (b) high density lipoprotein (HDL), ©
low density lipoprotein (LDL), (d) triglyceride and (e) atherogenic index(AD) in
mice fed with high fat-diet (HFD) and normal diet(ND) for 8weeks. Results are
expressed as meanszSD of 10 mice. Different alphabet differ significantly,
P<0.05byANOVA.
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2-9. HolwAFEde Tady 3o FF R FEAGAHY A

Biological activities after fermentation of Auricularia Auricula-judae
ethanol extract by Monuscus Anka

0% A. auricular 1% A. auricular 3% A. auricular

e

B NO production (uM)

80
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30 B Antitumor activity(3)

 Fibrinolysis (%,
- ibrinolysis (%)
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0% 1% A. auricular 3% A. auricular

ZolMAY BE H5HS FUek] A% AROE AFAH uebd BolwA
FEO RAO), 1% 13 3% B Fol FFT 3% WESH] 484
J FEoe TRk Ak Fo dadn wEF

Z7h2 meFoIT 1eu NOY A e

e 1o

1. Y354 4

oAl kol WE \S Alxste], HolwAl HAe Mk 9 AYdA &
AE FAsE A= ofgel Ao

AAR R HE FireA Ay Edo] AdHE ZoE Yyerwoer [x
11 , 53] HolHA 22 1.0% H71st B39 uéE%M 7HE =9k, A&
a4 A% 33.54%= A YEST [28 1] . &3  lol2 Al 4l ZZ EolA &
AE ZolwAl B4 1.0% H7HdS u, ztzF 115.47, 85.31 mg»=® o& 3t
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= 0.56 26.99 78.67 13.05
0.5 0.32 29.82 73.93 8.11
1.0 0.57 33.54 115.47 185.31
1.5 0.27 31.09 89.27 15.96
2.0 0.35 27.27 185.13 22.29
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g
2F (%) 2] = 0.5 1.0 15 2.0
A 523 554 572 593 6.22
o =t 457 3.32 3.46 3.28 3.37
7 ol 6.52 6.33 6.30 6.25 6.18
Sl 3.28 2.79 2.64 2.82 2.98
T Tt 522 5.8 5.73 5.68 514
ARl 73 % 6.38 6.09 6.79 6.43 6.02

3-1. g%

TZolmAlo]l H7bH A b2 BN A3 FEE 6.03, A9 F FEE 6.07°]1L

2o| 47} B4 offelg)

Fre 6.208 = gho] SEAIRE gk zpol= A A

LHEFSE T
gt
of It filter
(filter pump)
HE X (FoHA 7371 | HE O (FoAl H7kdad)
) A filter ) A% filter
(filter pump) (filter pump)
%= (Brix) 6.03+0.06 6.07+0.06 6.20+0.00 6.20+0.00
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3—2. pH

TRl B wkeh o] FEF ol HolwAl FHVF ¥R (EF X) = 6.07, F
olMAl H7t (B 0)= 6.060]1, oAl {7 B4 o e 6.10,
SolmMAl H7F B 6.08% pH #e| Afol= 719 fIAAIRE F=3ko] A3 B
s S A drebst

T
* ey =AFx
2 B=%o
ot
(filter pump)
244 X 24 0
e % e o
e (filter pump) e (filter pump)
pH value 6.07+0.01 6.10+0.00 6.06+0.01 6.08+0.00
3—-3. A%
R L#S 94 Xi= —6.63, B8 0= —6.64% 3w oAl e, A4
EQ agte "% X+= 1.35, ¥40+= 1.16, AL bk I3 X= -0.62, 9%
+ —0.68% B X& O Atolg 3t Apol&= ME vl g HERlTh
ME
z BEFx
X =szo
i filter
Sample color
(filter) L a b
#3Fd X -6.63+0.11 1.35+0.13 -0.62+0.07
#3F 0 -6.64+0.28 1.16+0.34 -0.68+0.37
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~

3—4. AN
AT = filterdt ZWE AFE3FO] 420 nmelA SAsEY 2 Ay 9 XE=

1.04, 97 O= 1.28% HolH7t € AlgeAd 287 ¥ 7 vebsth

el

140

1.20

100 1

080 -+
BETx

"g¥o

060

040

0.20 -+

000 -

filter

filter
#24 X 23 0
A 1.04%0.00 1.28+0.00

5. Total polyphenol contents

20 mg/mle] FAAIEE AFE3}9] total polyphenol contents & 733t}
I Ay, 9% X o3 5.7mg/g, filter: 5.6mg/gal, ¥ 02 H$ o=
5.8mg/g, filter= 5.7mg/g= WEFGT. B% X7} @24 O H]|3] polyphenol#to]
A JERSEARE HolHAl H7} f-F-9 wE total polyphenol contects & 94
ztol= YRR ook

(Er%l:me/g)

total polyphenol

[ |
rn
03

[ |
rH
03
[w] >

o3t filter

6. DPPH

20 mg/mle] BZAZE AbEsted DPPHY S &3 d4tshs
EDA #& ®48 X ¥ 9.28%, filters 8.34%%13, ¥4 O

10, (o
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11.95%, filtere 7.61%% UEFSTE SHATF FHolHA H7F f5-of ua IAtshs
< F94 #olE YERA F3FSit

DPPH

SEEX

mEFo

ot filter

7. FABHNE

=

oAl A7F - B FAEA Y WIS 47 dAEFAN FHEE = W

BTk e =
7—1) MTT test

@ Al 7E}OP

A1789F MEZ(A-498 celD) oA AEFS2 W& 9% X—‘g mg/mI7bA Z7}
stob7k AAk Zaskada, ¥4 09 49+ 0.2 mg/mlollA #4sth7 2 mg/mlell
A oAl F7F, 2813 20meg/mlFE oAl 145 wo}cﬂq

140

120

* 100
sl
2 80 -
0 ]
S 6o T
= EEzg
T 40 - 23
L=

20 -

0 -

DW 002 02 2 20 200 Ctgl:mg/mi

@ Az

Ager AEF (Hela cel) @] 3%, 94 0F &30} 2 mg/mleAd AL
Fo] Z7h thal A gastgln, B4 Xe AR I¥ER 955 gashs
A% & 5 9k,
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160

140
120 T

100 -
BO A
B

60
"E%o
40

Cell viability [%)

20 A

0 A

oW 0.02 0.2 2 20 200 Eie
T2 mg/ml

@ S

Y MEF(SNU 719 celD)> % X+ 20mg/mi7HA 248 A sidr)
200mg/mlelAl 5438 MEZFAE] "olFal, B4 0 20 mg/mI7HA = =
of W37t Aol IAT7E 200mg/mlell A B X9 viz7iA 2 F2 &0 w23 7

2skglt.

140

120

® 100
Fond
= B0
0 u
£ 60 2Ex
= Bz g
T 40 =
(%]

20

0

oW 002 0z 2 20 200 Cro|mg/ml

@ )zt

el AIE (SW480 cel) @ A%, ¥4 X, O
7F 2mg/mlol A Al S7FskeE ©hAl SAEo] 7
3] FAaskelt,

140

g
-
£
K REEX
=
3 "E%o
[
(=]
DW 002 0z 2 20 200
CE2l:mg/mi
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7—2) SRB test

O At
SRB =4 A7 AFdeor= @4 X, 0 & 2% 0.2mg/mI7tA Z=7}stchr}t

2mg/mlel A 4, 20mg/mlelA ©rAl S7Fetek7E 200mg/mlollAd BhA] Ak
BEFs Bloy, I X7F ORY M EFA R sEo] #okth

500

450
. 400
£ 350
£ 300
= [
=
T 150 "gzo
Y 100 -
50
el
DW 002 02 2 20 200 Chof:mg/ml

ekl Agele 98 X 20 mg/mIZHA= AlEZFA &l S7ketthzE 200

mg/mlel M AR, BF 0 AFEelN TFEER B4 FHFC] Fasd

— 200 T
g
Z 150 T T
E: 100 " E¥x
-]
I =1%o
L)
Y 5o -
0
DW 002 02 2 20 200
2 :mg/ml

A% X, O 5 2% 0.2mg/m7tA] AEZFAEo] Z7b6trE Axp FAas=
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140

120

100

BO

I5|x

60 =X
]
40 "

Cell viability (%)

20 A

@ i<t

g ¥4 X, 0 B AskoM sz g5 F4E] gasivh

140

120

100 ~

80

[ |
rin
03!

60

[ |
rn
o o=

Cell viability (%)
03!

40 -

20

(=]

£r2lmg/ml

2 A AEe] g3 ddas 2y, MTT testold 200 mg/mle]
s HUbst A AESAS UrE}M—U% T AR el f£94 Aol
egaku}. SRB testell X&) Al T2 Al FRlEA ot Agdk Al
A3 MTT testold 20 mg/mle] F B@AAEE H7te A3 A
=3 L}E}‘;ﬁg , 200 mg/ml % A= AHZA FolwAo] HriEojxl #%
=2 ﬂﬁE@%L%hPﬁ+SMSmmﬂHE2m)mymyﬂiiH1%
AN RN AEF2 AT ERylch 1k Al ofst
TT testelA 20 mg/ml icoﬂ*ﬂ EO]HWQ A7yetA] 22 A%
el o 200 mg/ml sEoAE 7+ 27 AR BT AxsAd
EolMA S 7t 3hA] @2 "ol F o w2 AESAS e
estoﬂfﬂ—é 200 mg/ml XA F BF A B BF AEF2A 450
EO]HW A7 @A + 9 =2 %ﬂ%*xﬂ—a:j: BTt Al
f5 A% MTT testelAl 20 mg/ml FEoA FHo|WAS H78HA]
OM AEXE4S Jepdlon, 200 mg/ml F=olAE F 8948 Alg BF
=85 HERS Oﬂr oA Aol WERFA] okt SRB testollX= 7 Al
X% 200 mg/ml ¥ W AEZZ2 AAsS WeEdlon FoimAal M7t |4
< B3
HAEHOR Olﬂd AWM éﬂr g AATE Fdddo] ol

Wo2
)
=
ot
w2
l:x)ll

T ko
S
Ir o
L
s

>
N
)
9
i
flo

o
o >
o o é
o 2R
fl‘flow;gﬁm
0.%&#?1002:‘:_’
_Etmloz_g

© W X g0 3D ot 2 oo
oo 2 o

R
oy
O,
| H—‘
o
ofN
Z
3
é
xic)

2R
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A HoluAl Hrbe @Al wsE & Sl olest

pzs
= 3% HolWAl H7F FEolA 10%7HA 8 o R Folal,
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o
Cir;er 002 mg/ml | 02 mg/ml | 2 mg/ml | 20 mg/ml | 200 mg/ml
A5
MTT 100.74 102.43 104.35 87.08 53.79
a9 X +6.10 +6.57 +4.58 +11.68 +5.02
SRB 101.49 301.74 199.33 216.96 109.71
A-498 +30.32 +129.03 +63.47 +41.68 +23.88
(N A2eh MTT 102.81 90.61 106.29 80.17 52.22
99 0 +15.36 +13.50 +12.27 +11.26 +7.40
SRB 83.60 11373 85.29 114.68 69.25
+41.04 +32.02 +23.74 +34.86 +17.03
MTT 112.49 108.90 115.05 85.57 60.53
a7 X +5.28 +4.87 +18.75 +2.50 +7.55
SRB 96.69 100.19 136.74 89.19 91.58
Hela +4.01 +4.75 +21.35 +3.03 +4.23
(R59h MTT 96.04 92.58 113.36 82.71 4864
- +2.03 +6.76 +8.08 +6.60 +3.57
SRB 122.39 138.34 136.74 153.83 72.13
+9.20 +16.67 +21.35 +53.27 +8.23
MTT 109.31 100.91 93.45 79.05 27.45
a7 X +7.27 +7.83 +12.27 +3.39 +2.53
SRB 109.43 112.40 111.92 111.36 80.58
SNU +4.42 +2.87 +0.52 +1.43 +3.15
719 99.70 97.95 103.72 95.95 37.75
(14 a0 MTT +0.78 +8.96 +3.22 +12.38 15.27
o SRB 104.55 107.00 99.00 93.37 65.05
+7.69 +7.58 +6.56 +2.75 +5.41
MTT 93.77 82.05 91.28 78.19 33.45
Q% X +10.60 +8.11 +6.11 +4.02 +6.00
104.21 105.08 102.42 98.46 64.48
SW480( SRB +6.11 +5.00 +1.98 +10.15 +2.53
) MTT 106.89 93.51 103.54 87.08 35.84
94 0 +19.32 +8.51 +11.04 +19.22 +6.91
SRB 105.81 102.83 97.61 97.11 43.00
+10.09 +6.08 +1.27 +4.66 +0.91
8. A5 A&
molul Al A7t fel e AAES Bl FUF &% Aol Ho74 Az
= HERA Xkt
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F

E a0 - T

g

S 30 -

g 20

=

= 10

=

o=

2 0

F

0| b4

2 mg/ml 2% X 24 0
NO A5 3480 £ 85 3228 £+ 43

9. AZE N

AR Bol Balel %at AFH AN fADE FE1EE AP 9
&

o BEEAECR AW AR AE
b. A&7|zF 20109 04€ 02¢ ~ 20119 02€ 01¥ (1071€)
R AR T(F) FAATE LA
d. A P

Asg 284 AGue] 2 (25-260)3 FE71(35, 10C) A7 wy ¥
3090 73 Al ol PN AT TS AR
u

(=748 A= A4 A5xAS v s 2 ALV &)

)
e. 37t

g (447, olul, o4, °ol=)

s
4
MAESE GBEHIE A 7, AT oS FB (1)

2) A]SJ@:WJ,

A A7 10718 ol Hydtol s AFAel FEo|L} o)ststA n| Ay EsHA )
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ABOINEE MY ABHEH AT WIS

Ol ZAR =

HEE M0 SO 2SS 01212 &
SR HASTSE ASE $ ASLIC

AIOIS-(7IO11) CH7 BN AT A1EHE 1000HT| | TEL: [D5HSE0-6460-1

FAX:053)580-6455 | 220l | WKl Woley

- 134 -




11. &5
AP e 209 oo w st M FAW A 22 54, oA A2
& 170w dhof 57 Axyon A¥AE Ase Anes H7h B4 2
okt 2t
A Ak V5%
G

B (FolH A et (A5 24) el (A 7w
LEE) AP

A 4.3 49 4.7 5.0 45

B 3.8 2.0 2.0 2.0 45

C 438 2.0 5.0 4.9 4.3

D 2.0 2.0 2.0 4.5 438

E 45 4.9 5.0 4.8 2.0

F 4.9 5.0 4.2 4.2 4.2

G 2.0 45 4.7 45 4.1

H 5.0 4.7 4.0 5.0 45

| 4.7 5.0 4.8 2.0 4.0

J 3.9 2.0 42 5.0 4.8

K 2.0 2.0 2.0 5.0 4.2

L 2.0 2.0 2.0 46 4.6

M 4.8 5.0 5.0 4.6 4.1

N 5.0 4.2 4.8 4.7 4.1

) 2.0 4.8 4.2 49 4.8

P 4.9 3.4 5.0 2.0 4.7

Q 3.0 2.0 4.3 4.6 45

R 2.0 5.0 4.2 4.2 4.1

S 49 2.0 438 2.0 4.3

T 5.0 5.0 4.9 4.8 4.8

Bt 4770 482 469 4776 4.45
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2. SolmAl ©Ae] AE AZ (900g)

A4 >

B e P

£Z 357075 zlAduzt!
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1. 24 2 olsats =

1

0

iy

I A3 5.38%91, Y%= 137.5umEH A3 ol F o}

o3
T

s AvtEold A4

o] 5% o]
Ay, £33 137 ume <

g FAH 0w e,

&k

0

fils)

o|J
HH

ke ol 2 AIAIE ]

Eis

=
-

a3, A2 T AA

g

28.730. % A|E2] 714

o
-

T bk

Pl
[oX |

63.19

o
-

A o] %} (Table 2.)

14

=

(um)

14

(%)

i+

146.2 63.09 4.85 28.78

5.92

136.7 63.26 4.79 28.39

5.13

129.6 63.23 4.85 29.02

5.10

137.5 63.19 4.83 28.73

5.38

Average

0.32

0.04

0.10

8.33

0.47

STD
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2011209 @14 &
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. o]3t3td aeBrRel wE A= ¢ B4

—
N—
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(@)
=3
o
o]
=5
<
o]
jon
(@)
jm)
o,
,%
(@)
=}
o
joma)
[ab)
<
(@)
jm)
Q
[@N
o
ot
M
1%

@
A A FAAFE o ZEA FHEE total polyphenol ¥ total flavonoid &S 9]
A3t Tannic acidE A REAZ AFE3IY] F=n]5 ozl
A7 9] Total polyphenol % =4 A3, 15.68mg/g=X AHESITE =S
Cateching A|Z=HZ AFEsto] FHEHX A|5E] Total flavonoid & 574
A, 0.22mg/g EA FHFE At} Total polyphenol €% % Total flavonoid7}
A8 T oF 1.4%=E Sl i)

Table 3. ¥ =742] total polyphenol®} total flavonoid contents

Total polyphenol contents Total flavonoid contents

7] A BBk
|44 8 15.68+0.04 0.22%+0.15
(mg/g)

2) AAFo] s, obdArd A7 7]5, Superoxide anion radical A%

A AES] AEFCEM Foldt FrkstEA S S5t DPPHY Ol 9féte] Ay
95 (EDA, %)= 50mg/ml F5° AmE AREste] #lsiitt. 1 A3
50mg/mle A thxzte] thujste] &Rle FArs s> 61.96%EM o= AXEZ
2M AFEE o] L-ascorbic acid®] 322. A= Ae

N
1
[

=
off
kit
1o
fol
olr

Superoxide anion radical 27%5< E3] Axo G383t YA AZRE A=

B35 3= s s s e =R Yol R 1A} Nitroblue tetrazolium (NBT) ¢
WS o] g3te] AT 50mg/ml FEO AFRE ARSI W2 iy

el 3 A3, 33.92% BAS YEhs 2e elsar,
AF AT 9 AR T AT ALEH0] SR oAlg ARG
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ol GH A AFU FA 4 el A ot del dist AlAIE 2
o}t AA%S 50mg/ml FEQ AIRE AMEEe] Eelaqich v iy
sto] pH 1.2, 3.0, 4.2 4 6.0014 ¥-&AA &EAs A3, pH 1.2004 72.73%,
pH 3.0°14 57.91%, pH 4.2014 24.93%, pH 6.0°14 2.09% = el Al

r«{m
rg
__)&I
2

A9 2% FA T 5 AN

Table 4. EHH =742 ©A+ols, Superoxide anion radical &7,

Tested function Value(% in 50mg/ml )
A A}-3-o15 (EDA) 61.96+0.51"
Superoxide anion radical &7 33.92+1.15
pH 1.2 72.73%£2.31
pH 3.0 57.91+£3.54
oA A ARAT
pH 4.2 24.93%£2.23
pH 6.0 2.09+2.45

T : L-ascorbic acid 322.45 uM¥x%o] A2H 7%
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2. A AEQ & in vitro 5 B7}

7}. MTT assay©ll 93 &< in vitro 537}

AAES] LA THIME fote] AFEHAR MEFE A4S, AT, d9, O
AFEskoith. WA MTT assays &3l &0

Ax54d Bl AE Adlss F7kskol AAE 9

Table 5. ¢ & A5 5%

S RS B & Agon A% A%

e 1 Ad9E
G (A-498), AFg ot (Hela), thdH(SW 480) AxFE5 tido=z Aysh
7, AgH ozl Alme] TE gEAA MESES I %
F(SNU 719+ A ¥ = A=

o & MEEAS Ve gttt AlE

10mg/ml &% A2
ZF AEZFE] MESAGS vlus] BobSw o> > Ate >t &

7)
Fo AlEsAdS Aot AR, A, A9 AlxFE tder A9

b ARl g AJA

ols S slskudt shelon

7}

Proomd

Uelfo] cell viability”

.

N

N

|

o

Al2—10mg/ml =M ICs50l alFE = A7t oidEolzlon 53] et Al

EF+ 9F 2mg/ml A5E5EE ICsox YERE = Stk 3+ Al ¥ (Hep3B) ol

M= AAFL AEAE Adflso] &l A 4ttt (Table 4, Fig. 5)
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Table 5. MTT assaye®ll &3t AlAF2] 55 dAETF] o]

3 slot

T A1 A

w597}

Tested cell

Final concentration of treatd samples (mg/ml)

MTT
nss (target
y cancer) 0.002 0.02 0.2 9 10
A—498 84.49 81.46 71.43 67.04 34.71
(NAe) +6.86 +3.18 +10.81 +6.29 41.36
Hela 84.61 94.72 66.57 60.99 19.48
(AF59h) +18.51 +6.91 +3.94 +8.74 +0.34
.Cbe.lll.t SNU 719 93.44 99.87 86.61 87.10 17.39
“&(1(;; Y (919 +3.21 +1.85 +6.52 +7.94 +1.91
(o)
SW 480 77.42 74.39 65.81 55.44 13.59
(th4eh) +0.56 +5.37 +3.32 42.69 +0.38
Hep3B 126.69 113.65 109.04 116.85 102.53
(7+eh) +2.66 +3.40 +0.35 +1.33 +1.43
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t}. SRB assay®l g3t &< in vitro 537}

A

==

e
AN

S-S Ao RN AMEFAEE F43k= SRB assays &3l 24 44

o F9 ME=A 2 FAAN S Brlsto] AAEY Fdes &

Askarat sk C™ Table 6. 8 22 AR §&% 34 1 AdE el
2172F(A-498), thFeH(SW 4

=42 Ve o] cell viability7} 7

ARom zgFok(Hela), YH(SNU 719), 7+ (Hep3B) A3
A

th 3k Al

/\]_‘E;__ ] lmc .4 7(40] /q]

R4

Al AE FA Aol 7HE wekaGith. Al 10mg/ml % A0S 7
T MEAS Adlles Hlw # Bgsw g Ag > 9t
o070 HX AESAS AFsrh A<, Asek A, dE
A AEZFE ddoE AFEA 2-10mg/ml % HFZE 1C50° sF= = S2A
3l A7t oldE el F ek (Table 5, Fig. 6)

Table 6. SRB assay©°ll &3t AlA|&F2] 5% AAEF tist ddasH 7}

Tested . .
MTT cell Final concentration of treated samples (mg/ml)
assy (target 0.002 0.02 0.2 2 10
cancer)
A—498 96.05 99.77 92.62 74.21 21.95
(A& +14.73 +2.91 +9.92 +0.81 +1.89
Hela 97.56 98.70 98.76 97.45 32.14
(AHs-9h) +3.76 +3.19 +3.49 +3.39 +1.72
.Cbe.lll.t SNU 719 110.47 112.88 116.38 117.17 31.89
m(l(;; Y (919 +29.07 +924.88 +23.17 +21.33 +6.84
(o
SW 480 93.35 94.21 95.55 85.54 18.56
(oh7deh) +3.29 +2.82 +1.55 +2.29 +0.75
Hep3B 99.61 89.58 92.68 104.60 78.55
(7Feh) +0.99 +4.85 +3.70 +0.53 +4.48
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t}. in vitro assay®l &3 A|AEFY IUETF

557 GAEE tde®E MTT assayel &Ja A= AX AA|FS] AxZ A=
Adlls ¥} SRB assayel 2la] gQlEojxl AjAE] AxFTA Adls AdoE HFE
How AVEW £ FF assay EFolA AFS AEFI dAS AEF F
LT oEH R AESAe A3 HoRom olF Fall AlAlES A o
et Feass st AxFTA AR AZAE Asfol gt 54
= O EatA A3 Holglow AlAlEo] Ak tet AlEFe AEY
4 B Adlss Uetds Zlow AlRY™ o]
2—10mg/ml &% ®LlelA ICsoe HEHE Zs &1 & 5 U
At AlZEFoE 919 AT s AgH o AlAlEe] v 5
Al AEHAFE MTT assayZ &As8l o4 SRB assayollAe E1=A &9k
o ol AlAlEe] A AlEF A MEFE AETA A B AEA
& Aol st 50 gL A0 E et A0E AR EHITE SHAIRE A
AlE 2-10mg/ml FEH A Abgdat sk AlxFo] AE 9 FA o tigh A
3l ICs00] WEReE= &<l sh3ith

1o

—

¢

Z3ef o=

rh

Al e o]l 7k AT thgt AlAIES] AE5Ad AYd A% MTT assay s &
3 A EAE AellsS gelux 9eton SRB assays B3 AE F2 A
o APHAX TE 4T dAEFA AAEA FXof vlE A Aot

Z 2AE dedle 92 AxSA A= Bdnh AldHo AlAlE AR 3
o Azl theiM = Fu R HERATL BY] ojye Jle® Alg et

F7HA el ot in vitro ¥9ES F7HE EUE AlPHIR 539 dAE
Fol ok AAES FdEs FALS >G> ATS Y =02 HE
e
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Table 7. MTTS} SRB assay©l &3t AAES] ddasH7F 23

Tageted Final concetration of treatd samples (mg/ml)
Assay
cancer Control 0.002 0.02 0.2 2 10
84.49 81.46 71.43 67.04 34.71
MTT 100 +6.86 +3.18 +10.81 +6.29 +1.36
B gely
96.05 99.77 92.62 74.21 21.95
SRB 100 +14.73 +2.91 +9.92 +0.81 +1.89
84.61 94.72 66.57 60.99 19.48
MTT 100 +18.51 +6.91 +3.94 +8.74 +0.34
A8t
97.56 98.70 98.76 97.45 32.14
SRB 100 +3.76 +3.19 +3.49 +3.39 +1.72
93.44 99.87 86.61 87.10 17.39
MTT 100 +3.21 +1.85 +6.52 +7.94 +1.91
19t
110.47 112.88 116.38 117.17 31.89
SRB 100 +29.07 +24.88 +23.17 +21.33 +6.84
77.42 74.39 65.81 55.44 13.59
MTT 100 +0.56 +5.37 +3.32 +2.69 +0.38
o<t
93.35 94.21 95.55 85.54 18.56
SRB- 100 +3.29 +9.82 +1.55 4229  +0.75
126.69 113.65 109.04 116.85 102.53
MTT 100 +2.66 +3.40 +0.35 +1.33 +1.43
7kt
99.61 89.58 92.68 104.60 78.55
SRB 100 +0.99 +4.85 +3.70 +0.53 +4.48

L ] T oEH o7 A HojRl cell viability value(%)
* Red word : ICH0E®°]3} cell vaibility value(%)
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3. 3713 AAAE A%

AAES] &7 AR e flete ZiEAEHE AR 9 Fdsiglon Azt

=

AL 0, 15, 30, 60, 90, 12042 * 677tos AATFFoH A 2ExAL

25T, 30T, 45C= & 377to = Ao ol 25CE 2724 AL
St

7t E s AR

1) Bacillus cereus

10H) &A] 3] Aol ofeff FnE Xl AlAlE AlR7F =EE o MYP HiA| & i

st 5 wfx] MMt #@A-S F3 Bacillus cereus@® o4 7hssh =S )
4 dEsigion, 12490 IHANNE T 18YAN A5E AE &, AdEy

!
A dF+= 23802 API KITE o] £33ty e Y= #59 Bacillus cereus ¥

Oft

]_

ok
PN
T
o]

o]

= & Adeielth. 43¢5 4495 duA APL KITS ©] &3 &l

Table 8. 5718419 717 % API kit E FAHI AAFE ) w5

Time Bacillus cereus
24hr 48hr .
Days AE 75
0 Bacillus smithii Bacillus smithii e
Bacillus firmus Bacillus firmus oA =
15 ) oo ) o =ns
Bacillus smithii Bacillus smithii
30 Bacillus firmus Bacillus smithii EHd=
o - - 2%
. . Geobacillus .
90 Bacillus firmus ) 2H1E
stearothermophilus
20 - - 2%
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Fig. 8. API KIT assay 24hr 81%(0 Days)
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Fig. 9. API KIT assay 48hr 8}%(0 Days)

- 149 -



Fig. 10. MYP 3-HejAE 53 Bacillus cereus 5 &< A&(15 Days)
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Fig. 12. API KIT assay 48hr ®#j(15 Days)
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Fig. 15. API KIT assay 48hr #l9F(30 Days)
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Fig. 16. MYP @A S %3¢ Bacillus cereus 5 &<l A& (60 Days)
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Fig. 19. API KIT assay 48hr #l9F(90 Days)
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Fig. 20. MYP 3-HelAE 53 Bacillus cereus 5 &< A&(120 Days)
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Table 9. & A= 77

AT exd 1X -1X

25C - -

15 Days 30C - -

45C - -

25C - -

30 Days 30C - -

45C - -

25C - -

60 Days 30C - -

45C - -

25C - -

90 Days 30C - -

45C - -

25C - -

120 Days 30C - -

45C - -

|
oY, Me
oY
il

il

- 155 -



Fig. 22. DOC stdujA| & &3 A+ 5 &2 AF(15 Days)
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Fig. 23. DOC stdujA| & &3 A 5 &2 AF(30 Days)
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90days
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Fig. 27. ARPEe] w& 259 2 W3
Table 10. AlZFEe] ©he 5- % W3}
oy & (%L)
B4R 25T 30C 45C
0 Days 5.3840.47° 5.38+0.47" 5.38+0.47"
15 Days 5.0140.2% 4.64%0.03° 4.5540.06"
30 Days 4.90%0.18" 4.88+0.36" 4.1240.25
60 Days 4.5240.21¢ 4.7140.08" 3.1940.40°
90 Days 4.79%0.15" 4.57%0.06° 2.79%0.08°
120 Days 4.2940.14° 4.59%0.09" 1.87£0.09°
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Table 11. A|7FHef uw}

A4 (%)

=
S

gl
ol

45C

30C

25C

gl
N

6.7

6.7

6.7

0 Days

6.6 6.6 6.7

15 Days

6.6 6.7 6.7

30 Days

6.7 6.8

6.7

60 Days

6.6 6.7 6.9

90 Days

6.7 6.9

6.7

120 Days

q

7o
<

AJA
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Ilel AAE ol
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34 A 3
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Table 12. A7t W& 259 ofn| A 2 4 H3}

e

1
o
o
=
i
>
o
i
P
8
0Q
R

A 7P 25C 30°C 45C

0 Days 426 426 426

15 Days 724 727 749

30 Days 762 772 790

60 Days 504 520 538

90 Days 776 798 812

120 Days 389 361 323
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45C

4.25
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o

R= 244 (%)
8713k 25C 30C 45°C
0 Days 6.7 6.7 6.7
15 Days 6.6 6.6 6.7
30 Days 6.6 6.7 6.7
60 Days 6.7 6.7 6.8
90 Days 6.6 6.7 6.9
120 Days 6.7 6.7 6.9

24 FAA% ot Ak 3}

on ol A 2 4
8713k 25C 30C 45°C
0 Days 426 426 426
15 Days 724 727 749
30 Days 762 772 790
60 Days 504 520 538
90 Days 776 798 812
120 Days 389 361 323
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25 FAAX A F24Ws
A7 7 A%
537178 224 Py <13
(A3}7])  (F==3h) HeHA
0 Days 5 5 5 5 5
25C 5 5 5 5 5
15 Days 30C 5 5 5 5 5
45C 5 4 5 5 4.75
25C 5 5 5 5 5
30 Days 30C 4 5 5 5 4.75
45C 4 4 5 5 4.5
25C 4 4 5 4 4.25
60 Days 30C 4 4 5 4 4.25
45C 3 3 5 3 3.5
25C 4 4 5 4 4.25
90 Days 30C 4 4 5 4 4.25
45C 3 3 5 2 3.25
25C 4 4 5 3 4
120 Days 30T 4 4 5 3 4
45C 3 3 4 2 3
3. FAAEA L SET A
31 FARAAF 8 HSEE A
1) Wbg-=k 02 A
25=(TC) Slope(K) Intercept(A0) R®
25T -0.2174 5.1955 0.8785
30C -0.1395 5.0392 0.6991
45C -0.8168 5.0794 0.9864
2) WA 14 A
2=(TC) Slope(K) Intercept(A0) R®
25C -0.0453 1.6485 0.8812
30C -0.0283 1.6155 0.7052
45C -0.2458 1.6678 0.9904
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32 FAAR F2AL

D) WA 02 st

5]

oo

21— EN
S-S A

L=(T) Slope(K) Intercept(AQ) R?
25C 0.0063 6.6389 0.1777
30C 0.0105 6.6649 0.3974
45C 0.0610 6.6764 0.9570
2) WEAS 14 A%
L=(T) Slope(K) Intercept(AQ) R?
25C 0.0009 1.8929 0.1777
30C 0.0015 1.8968 0.3974
45C 0.0089 1.8986 0.9570
33 FAAE opu A AL WSEHE G5
1) WA 04 A
L=(T) Slope(K) Intercept(AQ) R?
25C -21.1157 633.7859 0.1839
30C -24.7157 643.9192 0.2015
45C -33.5157 664.9859 0.2498
2) W3-z 1A A3
L=(T) Slope(K) Intercept(AQ) R?
25C -0.04310 6.4280 0.2139
30C -0.05491 6.4489 0.2515
45C -0.07803 6.4482 0.3176
34 FAAE AY S A
1) WgAS 04 A
L=(T) Slope(K) Intercept(AQ) R?
25C -0.2842 5.0807 0.9410
30C -0.2421 4.9236 0.9634
45C -0.5631 5.0271 0.9641
2) W3-z 1A A3
L5(10) Slope(K) Intercept(AQ) R?
25C -0.0628 1.6279 0.9443
30C -0.0541 1.5957 0.9666
45C -0.1429 1.6257 0.9730
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4. BT LALG N &&

No. AFAA A A & A2 g48ds

) B7Esd7=d | HolHA dAF U= | AVEEsd7=d 2011
1A 2 A AL 2
2T A T2 | ZolWA wAW
5 7 58 o] Al [ vl Ae0] 7] 29l

2 | A (G 55 g W JkEAE ) o 011 2012
A) ol e

5. &3

No. =4 == =5 =dd s

BEEECESESE 453 5 4 2010

2 | AL FolEA T3 5 A 2010
Eurg 2]

g | SR A Z294 = 2 g A%k 2012
g e i

6. =
_ g4 | SCI | =

No. - FAA | gy | S0 DL
Development of Detection .

1 | Methods for Cellulolytic Jo Mycobiolog 9010 H]SC =)
Activity of Auricularia W-S |y I -
auriculajudae
Fruit—body Production of

2 | Auricularia auricular—judae | %2 | $t= 1 3+3] 2010 “ “
by Sawdust Cultivation
Optimization of culture
media of Mycoplasma Journal of

3 | hyopneumoniae by a| B | Veterinary | 2010 | SCI “
response surface Science
methodology
Pharmacodynamics of
florfenicol alone and In
combination with amoxicillin .- |Korean J H]SC .

4 . ] uh- 2 2010
or cefuroxime ahainst Vet Res I
pathogenic bacteria of fish
origin
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_ g8 | SCI | =Y
No. =5 TAA | =AY N ﬁﬂ
TE % 7220 ALTH 9 5 ol 8
5 | 25 FEE 313]‘ J - ?H T 9 9010 . .
@3] AT Fo 54418 3] A]
) Biochemica
Mechanism of macrophase | d
an
activation induced by B | Zhi—Q ] )
] Biophysical
6 —glucan produced from | 1ang 2009 | SCI | =9
. . Research
Paenibacillus polymyxa | Chang )
Communica
JB115 .
tions
Anti—inflammatory  activity
of dichloromethane extract . | Toxicologi
. . | Dereje H]SC
7 | of Auricularia c a 1| 2011 = 9]
. ) .| Damte I
auricula—judae n Research
RAW?Z264.7 cells
Pharmacokinetics of a
Florfenicol—Tylosin
. Eun—
Combination after J Vet Med
8 Young ) 2011 | SCI | =r¢]
Intravenous and Sci
o i KIM
Intramuscular Administration
to Beagle Dogs
Allometric Scaling of
Orbifl i Di iti i }
9 r ifloxacin isposi ‘1on in P, . 2011 | SCI | =]
Nine Mammal Species: A
Retrospective Analysis
Role of JAK2/STAT
Signaling in Pneumococcal .
] _ |Microb
10 | EstA Protein—Induced | 5%+ Path 2011 | SCI | =9
athog.
Inflammatory Response In &
RAW 264.7 Macrophages.
Inflammatory responses to
M lasma hyopneumoniae -
11 | YeoP yop W% N Z Vet J. | 2011 | SCI | 29

in murine alveolar

macrophage cell lines.
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_ g4 | SCI | =
No. =5 TAA | s=AT e | am ﬁﬂ
SCANDINA
. V I A N
Comparatdiyve
. JOURNAL
pharmacokinetics of 0 B
orbifloxacin  following a s . .
12 ] ] =2 | LABORAT | 2011
single intravenous or oral
.. . O R Y
administration to healthy
) . ANIMAL
and diabetic rats.
SCIENCE.
2011,
Comparative antitumor
activity of different solvent | Md. ) )
. . . Toxicologi
fractions from Auricularia | Ahsan H|SC
13 ] ] C a 1| 2011 =]
auricula—judae ethanol ur I
. Research
extract in P388D1 and| Reza
sarcoma 180 cells
Mutant prevention
concentration and
phenotypic and molecular .
. . | Veterinary
basis of  fluoroquinolone | Dereje ) )
14 ) ) .. Microbiolo | 2012 | SCI | = 9]
resistance n clinical | Damte
. . gy
1solates and n

vitro—selected mutants of

Escherichia coli from dogs
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7. 30 R ZASE

No.

=13
=

ke

A

WA

o] /\]

Md.Ahanu
r Reza

In vitro antitumor activity of
solvent fractions from ethanol
extract of Auricular

auricular—judae on tumor cell lines

2010.11

Md.Ahanu
r Reza

In wvitro antitumor activity of
solvent fractions from ethanol
extract of Auricular
auricular—judae on tumor cell lines

2010.10

[
of
>

Effects of Fermented Rhus
Verniciflua  Extract on  Atopic
Dermatitis in DNCB—induced
BALB/c Mice

2010.06

Immunomodulatory Activities and
Sub—acute Toxicity of a Novel
Beta—glucan from  Paenibacillus
Polymyxa JB115 in rats

2010.06

Hepatoprotective effect of Yerba
Mate (Ilex Paraguariensis) extract
against carbon
tetrachloride—induced liver damage
in rats

2010.06

Morphological Characteristics  of
Auricularia auricula—judae and
Auricularia polytricha Mushrooms

2010.10

BN

Characterization of cultural
conditions and antitumor activity of
culinary —medicinal mushroom
Auricularia auricular—judae

2011.10

Md.Ahanu
r Reza

Antitumor activity of
dichloromethane fraction separated
from  Auricularia auricula—judae
70%  ethanol extracts against
human bronchioalveolar and gastr

2011.11

Md.Ahanu
r Reza

Suppressive effects of 70%
ethanolic Auricularia auricula—judae
extract in adipogenesis and
lipogenesis on 3T3-L1
preadipocytes.

2011.11

10

HolWMA F (Auricularia
auricula—judae) 2] HjFEA W kg

27

2011.11
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11. 71444 (GAAE 5)

No. T4 IS &
2010 Editi f Who's Wh
LA A A=) | 2009 | per e e
in the World 5 A
For AMLBEE A FAJAFGAH
IBC (International Biographical
2 | AlAIEALH A 2010
AR Center)2010¥  ‘21417] €€
sk 224191 2,000
2011 Edition of Who's Who
3 | AAIIEALA 5 A (v} 27 =) 2010 | . =
in the World 5 A
4 | §Fed wwy 2011 | k=M A58 7St 3]
Weo)d A (S FFE) —
5 | Tereld ¥4 gor1 | Tl AT
Ty, B (2011.4.21)
6 | MARITEALE 5 A (IBC) 2012 | AlAIIEAFA 5 A (IBC)
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O AEsd71ed AYsdA+A 294
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O A63] =AM Tr S

7h 71Z27 A
— FEWAE A7 v A8 (Dr. P. Wasser, o|~2td) 5 187
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D AR, AE, 4=
— oA T FAAY A st A (394, =)
— ofA FEHAY FAHA B4R =4 (Stajic M)
— opA =gt Al Auir= e AEAA=e 84 (L.ISudirman)
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