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Summary

. Title

Title Mass production and marketing of functional components from outside
cultivation of ear mushroom using bioconversion methods

. Goals of research and development

final goal

®m Detect the bioactive mechanism of black mushroom, juda’s ear for develop

m  functional food development and industrialization of the domestic farm and food
industry

Detailed research objectives

m Establish the clean cultivation method of black mushroom in open field.

m Develop the extract process of bioactive ingredient from black mushroom.

m Develop the bioactive ingredient bioconversion process of from black mushroom.

m Effect of black mushroom extract and bioconversion product in cancer which highly
occurred with Korean.

m FEffect of black mushroom extract and bioconversion product at human immune
activity.

. Contents of research and development

m Establish the open field cultivation method to maximize the active ingredients.

m Develop the extract process of bioactive ingredient from black mushroom.

m Assay the effect of black mushroom extract and bioconversion product at enhanced
human immune activity and cancer.

m Functional food development with bioactive ingredient from black mushroom.

® Prototyping of black mushroom extract and bioconversion product.




IV. Result

Primery research : Investigate anticancer activity of black mushroom bioconversion
commodity in cancer cell line. Research molecular mechanism of anticancer
activity. Investigate anticancer related protein activity of black mushroom
bioconversion commodity in cancer cell line using 2DE method.

Coperative research 1 : Development of oak sawdust media to increasing of Black
mushroom product and harvest rate at eco—friendly on field culture.

Coperative research 2 : Develop product process of bioconversion black mushroom
to enhance 1immune activity. Minimize the bioconversion product
process. Produce a prototype of black mushroom bioconversion
commodity through pilot size scaled up. Investgate effect of immune
activity and anti cancer activity.

Coperative research 3 : Enhanced Immune mechanism induced by black mushroom
extract and bioconversion product was detected in Monocyte, NK cell
and T cells. Also, Anti—cancer effect and enhaced—immmune system
were comformed in black mushroom extract—treated normal group and

black mushroom extract—treated cancer—induced mice group.

V. Advance of research results and achievements

Technology Transfer of Black mudhroom cultivation to domestic farm.

Develop functional food and industrialization using Black mushroom bioactive
ingredient

Increase domestic farm’s Competitiveness with eco—friendly natural Advanced
Food

increase domestic farm income with distribution of green energy production
technologies.

Increase domestic farm income with high value—added black mushroom business.
Saving product cost due to black mushroom cultivation do not limited with
seasons and facilities.

culture cost save using eco—friendly natural material ,oak sawdust and rica brain,
as a culture medium.

Increase domestic farm income creating new demand due to diversification of
special mushroom product.

Harvest of black mushroom Substitute Chinese agricultural products.
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1) =929 s AExF 43
= Sl A dHE =2 30 MEFE IFAEFT S2HAA B YT

» SNU—-449 9IdAME, SNU—-484 ZHFA|xE, SNU—-213 &AM E, SNU-1033 o F A E,
HCT—-213 thAIAE

» OFA|EE 10% FBS, 1% Antibiotics, 25mM HEPES7} #H7FE RPMI1640u) =] 4] 37C, 5% CO,
incubatorol| A vl o3} T},

2) EolWaly Fat B

,\}% EolMA BAAZ AZ(HD), Blo] S AWM A& (Bio(t)), 484 nlo] 7AW

A AF718 (F)STR vlo] A AFrtgkow, Z+ AxzHE &
O|HAl FZEEFo| n|X = JTFS AE A= (MTT assay, RT—CES)E o] &3l FAlsIH S
w, A Z A} apoptosis)E 3el15t7] 98t COMET assay ¢ TUNEL assaysS A&t tt.

H

= EF AZAPE | BEE Fotd dojueAE 4] fstd & ¢#EA Bel family
protein, caspase family proteinZ westen blotg E35to o &= #E39T o] AY
2 2EzAY AAE Bt AFESHY T

- £272 AEDE SoMAL 2 Azste] BHT AR, BolWly £84 Fi
B 284 RRo| BT TgPsle] gk BE AEE 2% Fejoln, lngnl FEz SulA
o =oiA AL

» Blo] @AM A A= (Bio(s), Bio(t))= HolHA L bi
2ZA, Img/mlZ &ujAld A4 ARSI T ZE
Bio(s))e] AL EF AMgstd Algsigon,
dose—dependants}A #2sH T},

» RT—CES(Real—Time Cell Electronic Sensing)= tHF£2] M EZ7} 4oldes -5 vl
adherent e 2 A= EALS o] 835t A X9 viabilityES HAFst= A 7|Holt}. AlxE7}
Higto] EojA Ad7dstd, plate vlge] @8 AAL AA7F 2 A3 AT qheF AlZ7}
vigho] Eof Qo AP AXH AL cell index® FTASE 1 okl wha} viability7}
ZAE.
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» RT-CES+= ACEA bioscience®] RT—CES analyzerE A}g-3l.om, 16well E—plateE A8}
o BE ARATE 45 ol4e A€o EANNZ ST

3) 3F FolH A FEEL AHET FAE T4 AA AFMTT assay)

» 3% Eo|MAl FEEL 10mg/mlE PBSE 718l A-2olM 1~2417F shaker7|E ©]-§-3}4]
23847 =, 14 000rpmo1w 1027k ow—ﬂra]s FERE Fste] A& on, FolHA
FZE2 1.6ml EP tubeo]] ®F3le] 4Co] B#3tHA Ao AME3FAT

» MTT assaye 4olgle Mxo mEZEgol @544 F4FE0 95te] b £84
71421 MTT(3—(4,5—dimethylthiazol—2—yl)—2,5—diphenyl—tetrazolium bromide)& A}F2-&- ¥=
Hl =24 o] MTT—formazan 23O 2 SPA7E rlEE g ole] EAS A5l HHoR

o
]“—7—3}—’ AEsA 22 AR st AX FAES & F U nEFZ=gol &4 o3
A AFA AL DMSO €852 spectrophotometer  570nme] 32 of] A]

o}
= MTT solution& 5mg/mlZ PBSE #H7}lste] 0.2um filter2 33k & WL xputsle] 4Co
HASEA AES T

» v 3 oA £ = Hemocytometerd o|-83le] FA A EFE Alo] 96well plated] EF3t2
24 7HE WY &, FHo|HAS TEER AZ|stal 24A17F, 48A17F ATHEE wl 4Fs)

A A MTT €9 20ule} vjA] 180ulE® Y& =, incubatorol Al 447+ wjekst &
A AStT DMSOZ 200ul €321 308 %9 shaking A|#H TFEE A5t A L9
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4) 3% ZolWA %8 AH83 TUNEL assay 49

» TUNEL(Terminal deoxynucleotidyle transferase (TdT)—mediated uDTP nick—end labeling)
assay= dFL o|8&3tH apoptosisE in  situstA  FHAVStE  vWPHolth.  Terminal
deoxynucleotidyle transferase®} FITC—5—dUTPE o]&3H DNAS HWEH-ZE green

fluorescence® o] 7}53}c}.

= Qg st AT e, AR W FLE B7] 945t propidium iodide2 F24 35t

» A Eo A apoptosis7} LejvbA 2 HE¢- DNAYVE EH3} =, HAH3zl®E DNA= FITC7}
tagging® dUTP¢} ¥k2-3ic), o] E% 3k JJr 98 A A apoptOSISﬂ dogt MEIs sz F
A7} Eo}.

» TE A EZE slideo] seedingdle] % w3 FH, Img/mle] 52 712 Bgz xa 59

o™, confocal@m| oz PI, FITC, Mergeo|&24 3719 A& #A=st}t. ApoptosisZF &
ol 79 merge AToIA A (A +HEM) o2 FA U,
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a% 6. 3% HolWAl AEE Img/mkE] FTEZ UAEAX AHE I &, 2413
TUNEL assay S 4|33 23

= wjokE thRAGA Fo| 3F EolHAl A|EE PBSY =9 1lmg/mle TEZ AHHYE I =
TUNEL assay& Al#stith. 2 § PI €48 A4S § dFAnAS A8t 223 23
EolHA Hlole A A FEAHELE AT GG EANA DNA leak dAFE & &
AR

* DNA Leak d42 tiZ A MEAIEY EA F shz A HolHA nloleAWd 847
o] GG E tisl) AZAFE T3} dvte AL RAFE dgola, TUNEL g8 o]
1}, Propidium lodide g2 oz FMo] o] Zilo} F248 #H= AL thdee] DNA

Leak &AL HojZu).
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29 7. 3F HolMAl ABEE Img/mle s== AR HYE ¢ 524 AZF HTUNEL

assay S A 33 23

= W FE TFAEA 3F FoIMAl AEE PBSH 4 Img/mle ici AZE & F
TUNEL assayE Alfstdot. L & PI g4& A3t & dFdAnE S AMgste #as 4
7 BolHA Hiel AW A &4, B HA 2T AI et /HLOHH DNA leak #4H<

F & AT BT FEETAAE F7H| leakdFo] BT
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2% 8 3F HolvAl A EE  1lmg/mb]
TUNEL assay &

s 283 249

- U TRGH T 3F Folu

Al EZE PBSo| Zo Img/mle] g2 AHIE 3
TUNEL assayE A3ttt o2 & PI |44

2 AW T AR AL ALshe] B2
7 DNA leak B4 29 & 4 9190

Rig

i, ol
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a3 9. 3F FolHAl Al

ol bl

2 1mg/mle 52 FATA

iz
A3
=

assay= A3 S|

o Ha= 3 &, 2447+ ¥ TUNEL

- WFE AFGAT 3F Folw

A A8 E PBSol 59 1mg/mle =2 AHYE 3 F
TUNEL assayE Aldsl¥ch 2 & PI 948 A3 & dAFdAnF S AlEste] w33 2
7 TAAZ BLE A #HAF YA EolA DNA leak ;S 2
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a7 10. 3F ZolHA AIEE lmg/mlol T2 AT H2E 3 F, 2443 5§ TUNEL

assay= Aldgsk A3

= WS A GAEl 3F FolWAl A RS PBSe %9 Img/mle] sEE A2 E
assay s /\] J}%}‘E}E}. I F PL GAS AR 5 dFAnAS AHESte B

TUNEL

3 7
% 23 DNA
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5) 3% EolHA FZEL A}L3F western blot A&

)

» o}l#¢] western blot assay= apoptosis¢} Z&#E T vl A 9] antibodyE ©]-&3] F3Y5+HT}.

i

» MTT, TUNEL assayZ2¥E EU2 vl1d a34E5 Yehll= 3579 HMEE dEste] £33}
).

ATt (TFAE, WFgAZ, AFAAZ

» Bcl family, PARP, caspase series, Akte} Z+& w2 o] antibodyE o] &3l 43 5} T}

Protein name Function

pro—apoptotic protein
Bak mitochondira dysfuction, cytochrome c release
mitochondira®l] $/X™, tBid signal®] & &% cytosol® ©o|&3le] &3}

anti—apoptotic protein

Bel-xL _ . . . .
INKol| 93] <1Ak3} =W apoptotic proteing heterodimerization A]Z1T}.
Bid pro—apoptotic protein
i .
BH3 domain only protein, induce mitochondria damage
) pro—apoptotic protein
Bik

BH3 domain only protein, induce mitochondria damage

poly ADP ribose polymerase
PARP, cleaved-PARP | excutor of apoptosis

activaed in cleaved-form

apoptosis®] 7RAIx}, A sl =

Caspase family . .
activaed in cleaved-form

pro—apoptotic protein

Akt N
Bel familyE <14k} A|AA apoptosisE A gkt

Actin internal control

% 2. western bloto]] A-&-H antibody9] F7/F 2 7]

olr
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i

11.

5 ZolHA AIEE  1lmg/

HELGAEA HHE T F,

western blot assayES A3
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a8 12. 3% EoHA AE2E Img/md] %

A AHEE T OF

western blot assayE A&
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a9 13, 3F FolHA AEE Img/md FE=2
AggMTA HFYE I T, 24]7 H
western blot assayE Al 33‘6 A3

= 2719 apoptosisT@ whE Ao th3l western blot-& B8t 371R] FF< M E ¢ apoptosis
signaling& Z<lstait.

- 3743 AZFONA A E (huh—7) 4] EF7} 7HE ol Hem, o] FAME ZoH A
ol o AMA SR TN b 2 mVE By
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= 9%

2o AFEAPE] wA

o] ZkgHAl

6 ) ZolHAl nio]l e

el

EWE 571A AlZef| 3714 A

=
=

= MTT, TUNEL, western blot assay Z2 3}

LHERFE h8-S b H gt

ol HAH.

a3}

A akol o AW A S4B o) M el

EHE SolHAl nlo]lezH

3 Ave

- ol

A| 2

MTTE
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2 HMe we TUNEL
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a3 16.

=
=

assay
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=

2] 3
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=
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P )=
FEAE

4

Z
blot assay

3 17. A

il

A} (apoptosis) Y& & 4= 9t

3T
X

Ef2 ZFA Eof A

o

O #HLE AL obd =2 a3 € A
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(Chang)ol] Eo|u|Al vlo] QA B A

20. ZHAE

a4
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o] Zo|MAlo] dmle] T NEF Fol TGAEAAM Mg &
JAFETHE Hol= Ao g}aﬁu}, o] = Eﬂ%i %O] Al vleleAMA s8R Tl U

—_

23 M7 EL v AL

B Ast= Agolth. 7]=9] western
bloto]1} chromatography $¢ | 2

2o TR e 3l 2 F = @A okol
ABLAQl wiHo] 221 A7|9EL 20cm x 20cm =Z7]¢] acrylamide gel& AF&-35Fe] 20007
[e]

ol el BdS ddyer FANY £ Slv w AR JYolth

22 A719Ee F R ABE AXAA g AdS FskedH, 129 dU9se A o
2o I/3F isoelectric point(E83)& ol&3st E£83sH, 2344 A7|F&54 3¢ @4
o Ao 2 FYE . olFA EEIF 2akd o|u A= 20007] o]t TddwA= o
Fo17 spote BAFSHH, T 7HA @ d TS EASIY #@YY Aot v B ES A
g,

A 719 5L st gel& SDS(sodium dodecyl sulfate)E A}8-35}w, denaturez}3-S A=A vl
A5 BA3lth Gelg A2 = silver nitrateE ©]-&3} silver stainingg 3l o]w|x] &
AL Flgon, ojmxEA Aytm 1} WH3s spotd Coomassie Brilliant Blue staining
S 3 geldlA] FE35te] AL Aol AM&35HATH

HE sample2 Fo|MAl nlo]eAHAH +&4EZS Img/ml2 HF AP A2sHA
ore

Gel imageE 92 T GE healthcare?] ImageMaster7 T2 1S o|-&3t] Z} spote] A]7]
Nl gele] B olE vlmth. L™ 473% 103] o]ie H3& 3
§ES Folg Mol sporg HeaTh.

A &3l spotol] 3l ESl= Coomassie stained gel& 7 S5mm= 7|9 YRYCE geld picking

St trypsin AP st HHAL gelz HH Els] o] AZFEH ARSI, AFEY
© Matrix—assited laser desorption/ionization—Time of flight(MALDI-TOF)7]7]& A}&-3}e] A
Y dtgom, o] Aut2 }L peptided] H=ZHFE AL Mascot Search databased] €1g]|Z<S
Apgahe] 2AFIT.
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pH 3.0

Control

I‘

O

2ATP5H)

.
O . b 2
4(KRT9) . * - .
) 6(PRDX1)

5(WIZ) . .

Bioconversion(s) - 1mg/mi

pH 10.0

|

—~-97kDa—-» |

~+-G6kDa =

~+45kDa-—»

~-30kDa—»

~+20kDa-»

~-14kDa-—»

"

.‘-

i 18

T

o,

-4 4 5 .
_u_m&n > '.o. c.v..'ﬁ . ) »Wo.
. % A
rg et noﬁ'«n..
. @ L4 'O. . . " '
' 3UBEK) ¢ P Yor By
.
TR o '
’
O -
¥ LKRTY) .
O]
u%mwu 6(PRDX1) a
@ ’
HNATP5H)

ZrFAMEo A el 2DE olulA] (silver)
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pH 3.0

Control pH 10.0

» .%"mmm%'. . ..e
el -~

| =30kDa—»

pH 3.0

Bioconversion(s) - 1mg/mi

pH 10.0

~-97kDa—=»

~+-G6kDa =

~+45kDa-—»

~-14kDa-—»

' ‘ . -‘ ‘
k_.ﬂxwg ’f. .

'

- ‘ . @
red ms__m .%%: !
»

M ZoAe] 2DE olulA] (silver)

o)
=
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pH 3.0

Control

pH 10.0

~-97kDa—=»

~+-G6kDa =

~+45kDa-—»

~-30kDa—»

~+20kDa-»

~-14kDa-—»

pH 3.0

Bioconversion(s)

Tmg/ml

pH 10.0
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Control

Bioconversion(s) - 1mg/ml pH 10.0

. D e

b
~=-97kDa-» |

~+-G6kDa =

~+45kDa-—»

.

X . ~20kDa—= |

¢ .. \:mev ‘ ' ,’:.m - a

J L 4 ¢ ’
. L .m?ﬁ%ﬁ E_uxcx‘_vﬂc s & < ’
e @ » g
&vm:u 4

. . ‘ ’

a,n.. .
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bH 3.0 Control pH 10.0 bH 3.0 Bioconversion(s) - 1mg/mi pH 10.0
~-97kDa-»
| =66kDa-» | i . -
y ‘ - "
~-45kDa-= | e . v
J 1l
e . !2?.
. 4 g
~=-30kDa-=
. ' ‘
@ -
3(UBE2K) 5 3(UBE2K)
A .
'. ' . O P b ® . | T20KDa= v ’ ™
. 4(KRTS) E 2N - . O . » e -9
$ @) 4(KRT9)
O 6(PRDX1) * ' @ G o
1 " 5(WIZ) . - O 5Wiz) 6(PRDX1) .
» .Hg.wg.: . 2(ATP5H)
A . . - .
. — 4 ' ~14kDa-» ’

1

k)
pa
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Control
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@)
5(WIZ) O -
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AATP5H)
4 ' 9

bH 3.0 Bioconversion(s) - 1mg/mi pH 10.0
~-97kDa-» -
L J P
~+G6kDa = =
| T,
[ S -
—-+45kDa = | W' .
. ‘ -
' v : e
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4o Oy, - - .
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L Togrie Ve
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s 59
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® LkRTY) - .\
O
5(W12) o &
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‘ .
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é—_]__

ZFFA Z A 2] 2DE ©]H A (Coomassie)
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Control
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4(KRT9)
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5(WIZ) O
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>

~+20kDa-»

~-14kDa-—»

Bioconversion(s) - 1mg/mi
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.

D @ -
I 4(KRT9)
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L 5(WIZ O
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» Silver stainingS- 3+ 79 1144—-156071¢] spote] S = Ut}. Coomassie staininge 3F 3%
566—99370¢] spote] AZE I t}.

]
T

o Ay
o fo ¢

& oFo] 2ol GE HealthcareA}9] ImageMaster?7 2 138 A}&sle] =Aslg o, o
AY S sl dHYS] Aol E AL AdHoz BEAMsYT. H4 1.6w) oAt &g

Fol7F Y= spot2 AEsH o™, silver staining® 2 £ 3}%c}.

ofr

£

- YRR gelgold wAF Aok v 7719 sporg Mdelglon], dREAL 9

commassie stained gelo| 4] spot pickingS 3} EA35 Tt

]_
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9) AFENL T BGATAA ZolMAl noloANH SR

o

lo
odt
s
ko
)
iUl
=

2DE o]m|x] BEXMo|A AeE spot2 HAHFEA 3Tt

Matrix—assited laser desorption/ionization—Time of flight(MALDI—TOF)-& A A| B2} o)1} Attt
& FIIRAES BEASHY] sty o]_3 ¥ o| &5t AFE Aot} o]3 WS
Foho] AFEA

LA
S

MALDI #4-& F7}A] @A 2 o|FZt. A
FAE FAS oluf 7]E (matrix) = AL A
AEsit}. olu AAEE F57= 712 EX

o g
)
W
ol
flo
.
B

2 AdUAE Zta FAANA FHoA Ho ¥ 4 AYE
AL Fotd m/zgks ot 24 =AE R fingerprints oWt

bof 243k,

olr

o] HH = mascot Ho|E Ho|2dA L1 E&E o]&

BRUKER MICROFLEX
Mode of operation Reflector
Polarity Positive
Matrix a-Cyano—4-hydroxycinnamic acid+5% TFA
Mass range 900-3500 da
Enzyme Trypsin

¥ 3. 7171 9 AdgzxA

Type of Search Peptide mass fingerprint
Enzyme Trypsin

Variable modification | Oxidation, propionamide
Mass values Monoisotopic

Protein mass Unrestriceted

Mass tolerance 200 ppm

Peptide charge state 1+

Max missed cleavage |1

Number of queries 19

¥ 4. Search Parameters

_51_



Mascot Score 3|AE 13

Protein score is —-10*Log(P), where P is the probability that the observed match is a random

event. Protein scores greater than 66 are significant (p<0.05).

Consie Protein Summary Report

Number Protein name Mass Score | Expect | Matches
leucine-rich repeats and immunoglobulin-like
1 domains protein 3 isoform 1 precursor [Homo | 123309 67 0.046 12
sapiens]
leucine-rich repeats and immunoglobulin-like
2 domains protein 3 isoform 2 precursor [Homo | 123355 50 2.2 10
sapiens]
3 unnamed protein product [Homo sapiens] 117363 48 3.4 10
4 hCG1811490, isoform CRA_b [Homo sapiens] 12086 44 10 4
5 unnamed protein product [Homo sapiens] 60598 36 67 6
F 5. 19 spote] wujd AFEA 23
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Mascot Score 3|AE 13

Protein score is —-10*Log(P), where P is the probability that the observed match is a random

event. Protein scores greater than 66 are significant (p<0.05).

Consie Protein Summary Report

Number Protein name Mass Score | Expect | Matches

ATP synth bunit d, mitochondrial isof
. syn as? subuni mitochondrial isoform 15763 75 | 0.0084 6
b [Homo sapiens]

ATP synthase subunit d, mitochondrial isoform

2 ] 18480 72 0.016 6
a [Homo sapiens]

3 ATP5H protein [Homo sapiens] 11478 35 78 3

4 radial spoke .head protein 9 homolog isoform 31979 a4 10 5
1 [Homo sapiens]

5 unnamed protein product [Homo sapiens] 31286 44 10 5

F 6. 24 spote] wuld Ag A A
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Mascot Score 3|2EL

Protein score is —-10%Log(P), where P is the probability that the observed match is a random

event. Protein scores greater than 66 are significant (p<0.05).

Consie Protein Summary Report

Number Protein name Mass Score | Expect | Matches

biquitin— jugati E2 K isof 1

) ubiquitin C(.)n]uga ing enzyme isoform 99393 79 0.0032 7
[Homo sapiens]
Chain A, The Crystal Structure Of E2-25k

2 22450 79 0.0033 7
And Ubb+1 Complex
Chain A, Ubiquitin—-Conjugating Enzyme E2-25

3 Kda (Huntington Interacting Protein 2) ATPHH | 22537 78 0.0034 7
protein [Homo sapiens]
Chain A, The Crystal Structure Of E2-25k

4 o 24053 75 0.0017 7
And Ubiquitin Complex
Chain A, Crystal Structure Of
Ubiquitin—-Conjugati E E2-25kd

. iquitin—-Conjugating nzyme a 98159 79 0.0017 7

(Huntington Interacting Protein 2) M172a
Mutant

7. 39 spotd] wuld Ay A
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Mascot Score 3|AE 13

Protein score is —-10%Log(P), where P is the probability that the observed match is a random

event. Protein scores greater than 66 are significant (p<0.05).

Consie Protein Summary Report

Number Protein name Mass Score | Expect | Matches
1 cytokeratin 9 [Homo sapiens] 62092 74 0.01 12
5 keratin 9 (epiderm.olytic palmoplantar 7596 - 0.019 1
keratoderma) [Homo sapiens]
3 keratin 9 [Homo sapiens] 61950 64 0.09 11
keratin, type [ cytoskeletal 9 [Homo sapiens] 62027 64 0.094 11
5 mutant keratin 9 [Homo sapiens] 25913 56 0.58 7

F 8. 44 spote] ©uld Ay A
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Mascot Score 3|2EL

Protein score is -10*Log(P), where P is the probability that the observed match is a random

event. Protein scores greater than 66 are significant (p<0.05).

Consie Protein Summary Report

Number Protein name Mass Score | Expect | Matches
Chain A, Crystal Structure Of The Human
1 16909 80 0.0027 6
Y14MAGOH COMPLEX
2 protein mago nashi homolog [Homo sapiens] 17153 79 0.0029 6
3 protein mago nashi homolog 2 [Homo sapiens] 17265 79 0.0031 6
- hi h log, isof CRA_b [H
A mag.o nashi homolog, isoform [Homo . 26 ” 3
sapiens]
T-cell t bet hai TCRBV1J2S5
. cell recep or. eta chain ( 4199 31 70 9
gene) [Homo sapiens]
F 9. 59 spote] wejd AFEA A3
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Mascot Score 3|2EL

Protein score is —-10*Log(P), where P is the probability that the observed match is a random

event. Protein scores greater than 66 are significant (p<0.05).

Consie Protein Summary Report

Number Protein name Mass Score | Expect | Matches

1 peroxiredoxin 1 [Homo sapiens] 18964 109 | 3e-06 10
peroxiredoxin 1, isoform CRA_b [Homo

2 ) 20715 105 | 7e-06 10
sapiens]

3 peroxiredoxin-1 [Homo sapiens] 22096 102 le-05 10
Chain A, Crystal Structure Of Human

4 . ) ) . . 22090 102 le-05 10
Peroxiredoxin I In Complex With Sulfiredoxin
Chain A, Crystal Structure Of Sulfiredoxin In

5 23015 101 le-05 10

Complex With Peroxiredoxin I And Atp:mg2+

¥ 10. 64 spote] ©id AgeA A7
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Mascot Score 3|2EL

Protein score is -10*Log(P), where P is the probability that the observed match is a random

event. Protein scores greater than 66 are significant (p<0.05).

Consie Protein Summary Report

Number Protein name Mass Score | Expect | Matches
3-alpha-hyd teroid dehyd [H
] a.p a—hydroxysteroi ehydrogenase omo 36806 78 0.0038 g
sapiens]
aldo—keto reductase family 1, member C3
2 (3-alpha hydroxysteroid dehydrogenase, type | 23349 74 0.011 7
D), isoform CRA_c [Homo sapiens]
hlord duct h 1 [H
3 c c?r econe reductase omolog omo 36804 65 0.08 7
sapiens]
HAKRb duct/3 Ipha-hyd teroid
4 procue (APRATAVATOXYSIETOIC | a6003 | 65 | 0.084 7
dehydrogenase [human, liver, Peptide, 323 aal
ldo-ket duct famil 1 ber C3
. .a o—keto reduc ase. amily membe 36830 63 011 7
isoform 1 [Homo sapiens]
E 1L 79 spote] vl WA A
» Mascot databaseZdM-& Est4 714 7154 =& 5709 @l dS HE s=AHE 7|4
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Spot WM& THRHE g ol & At A (%) MW (DA)/pI W5 (%)
Leucine-rich repeats
d

1 NP_700356 an o LRIG3 20 123,370/5.8 | 163.98+8.72
immunoglobulin-like
domains 3

2 NP_001003785 ATP  synthase subunit d ATP5H 64 15,760/6.6 168.73+18.54
Ubiquitin—-conjugating

3 NP_001104582 UBE2K 48 22,390/5.3 177.03£19.25
enzyme E2 K
Keratin, type 1

4 NP_000217 KRT9 30 61,970/5.1 163.98+8.72
cytoskeletal 9
Human  homolog of Mus

5 AAD19818 . . WIZ 37 16,910/6.4 163.98+28.90
musculus  wizL protein

6 NP_002565 Peroxiredoxin-1 PRDX1 47 20,990/6.4 175.39£35.7
Aldo-keto reductase

7 NP_003730 family 1 AKRI1C3 46 23,350/8.6 -156.14%+13.5
member C3

E 12, 9 ARy vz dobd 7bg b5 2o vl
- el wd spot BHS AR Y sbsA e Bud(Mde 9AE)S Pk

MW/PI=

24 52

el e

ok,
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10 ) Proteomic analysis® ¥§ A ol A 9] validation

= 7709w E spotdl A 7Y 7heAo] =& @l HES AEsle] NCBI databaseE ©]-&3}1<]
gene sequences dolith.

= o] sequenceE H}IE®C Z primerE A|Zstd mRNASY LHGS AHECRA el dRZA 2
Tho] 7HH 21 &<el(validation)-g 3t
Name Primer Tm Size
LRIG3 Forward GGCTTTACGGCTTGCTGATG 61.7 189
Reverse TGTTCCCAATGTGCAGTGTATTT 60.7
ATPSH Forward GCTTTTGCAGAGATCATACCCC 60 54
Reverse TTTCAGGGAACTAGCAATGGC 60.3
UBE2K Forward GTTCCGTCACAGGGGCTATTT 62.1 52
Reverse GCTGCCCATTGATCTTTCAGGA 62.6
KRT9 Forward GGGGCCGATTCAGCTCTTC 62.5 124
Reverse CTACTGGCACTAAAACCACCC 60.3
Wiz Forward TCTTTGGCACCAATTCATCCAG 60.8 196
Reverse GGGAAACCACAGAAGACACAG 60.5
PRDX Forward CCACGGAGATCATTGCTTTCA 60.4 116
Reverse AGGTGTATTGACCCATGCTAGAT 60.6
PRDX1 Forward CATTCCTTTGGTATCAGACCCG 60.4 83
Reverse CCCTGAACGAGATGCCTTCAT 61.9
AKRIC3 Forward TCTGGGATCTCAACGAGACAA 60.2 207
Reverse TGGAACTCAAAAACCTGCACG 61.3
ACTB Forward GTCTGCCTTGGTAGTGGATAATG 60.4 103
Reverse TCGAGGACGCCCTATCATGG 63

kel

13. Aol A}&-% gene primer
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LRIG3

UBE2K

KRT9

Bioconversion(s) (mg/ml)

Control 0.25 0.50 0.75

a3 29, 7FFAE (huh—7¥) bioconversion® &

23t 2wl 2t gened E AT

» ¥ 13¢] primer sequenceth 2 AR&3tgom, PCRE 35cycles & A3y 3}STh.

* mMRNAS] FE% il

;f_:]_

i

5 A

o} dAetA 2 @il doe] 4712 FR/I7E AJTH

= o|F PRDX12] Az}sty 7])zto] ofe] & AAsk #edo] Qlof o] eide ¢ £
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11 ) PRDX1¢] o

HA FeA8gd A2E2 HYsIYe o

PRDX19] &7F
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% 19. Comparison of macrophage activity according to the water extraction

conditions(supply of water, temperature, times) of N1INDP.

238 20. Comparison of macrophage activity according to the water extraction
conditions(supply of water, temperature, times) of O1DW, N1INDP, N2NDP and
N2NDW.
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a8 21. Comparison of macrophage activity according to the water extraction
conditions(supply of water, temperature, times) of NINDP, N2NDP and N3NDP.

a9 22. Comparison of macrophage activity according to the water extraction

conditions(supply of water, temperature, times) of N2FDP and N3FDP.
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a9 23. Comparison of macrophage activity according to the water extraction

conditions(supply of water, temperature, times) of N4NDP.

38 24. Comparision of machrophage activity according to the water extraction
conditions(supply of water, temperature, times) of NSNDP, NSNDW and N5FDP.
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238 25. HPLC chromatogrames of the polysaccharide according to the

water extraction conditions of N5SNDP.
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23 1. Chromatograms of HPLC analysis.
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1. Bioassay® o] 8 ZolWAl AMA L vloloAMANEY WABY #A

(1)

o2 Ol A A EE o] &3 WHEA Bioassay # 4

5% DMEM mediag AHE-ste] mh-¢-2= tiA A Ze] wj B assayg T

g4 AL 93 nfo~ AN E-L 24well plate?] 2z welle] 1x10° cell/mle] &

L E Al ettt 24412 vy & dr|F o2 cell growth FEHIE #RIgE H, wiAE
3] AAZ te ¥Ho| HIUIEHZA & vjXE 2~33] washing stdFth. ZF wello] A]
7} A71E 5% FBS DMEM Hj A& AYFth A8 HrE 1,024ug/mEsEs Aztoz
1/2 serial dilutiong 3}ed ztztel A& X7}, 1,024, 512, 256, 128, 64, 32, 16, 8, 4, 2,
lpg/ml E| =2 34 ¥ h. ®=3F, positive(+) control2 HFFE 0.1pg/mle] LPSE g
steith. Al87F AP E 24wellE 8~24A17F vl F ZF welle] wjgAg 400ul FHsha,
400pl4 3k wjoFlS 12,000 rpmoflA] 5EIF YAEE Y FEH TS FHdte assaydl
A& ST

96well platedl]l Z+zte] A5} serial dilution ¥ standard® 100pl BF35t3, Griess
reagent (@O N-—(l—naphtyl) ethlene diamine dihydrochloride : 0.5g/500ml @
Sulfanilamide : 5g / 85% HsPO, 29.5ml/470.5m)Z 100u 23 3 127 ks 7o),

1&3t
ELISA leaderE o]&3}le] 540nm(E= 550nm)ol A F3F3kS FA-sI kst A5 ©Y
244 97ts S35k

1% 2. Results of bioassay analysis on mouse macrophage cell.
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3%, 5%), FZL=(30C, 90C, 121C), FZEAIH(1AZ}, 58), F&&0 v (508)5), A
ZZA(FZAZ) ¥u.
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3) Eolm A A nfoleAWAd AdaFH s

b oWl AAAe] wEuAst AADTHE A4

(1) BolmA AAA e FaMASS 8 54U TH A3
AHATHE 2 AYP

n Fo|HA AAA ] ERAYE o3 vlolAHA LdEu A5 =7 HAIE I8 FHolHA
AdAS B maHTHES A AT WARY Azue Ealss] s
cellulase, hemi—cellulase, pectinase, lysozyme 2] amylase, glucosidase, protease = T}oF

3 BAZ o4 AT 5ol RTHT Yok B ATAE odF OFP TAE A1
ZolW Al AAA e BEAAS 28¢ A5 A ATk

S AAA A REAAS APE S8 ol FdA) Bl F, L (L3 KN & o
A L HPLCE =339

a8 9. Comparison of the macrophage activity according to the enzyme treatment
conditions of N1INDP, N2NDP, N3NDP.
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2% 10. HPLC chromatogrames of according to the enzyme treatment conditions of
N1NDP, N2NDP and N3NDP.

147 B N1 NDP, NNDP Enz-F
EEE N2 NDP, N2NDP Enz-F
124 BN N3 NDP, N3NDP Enz-F
-
5 10
Q
=]
S 08-
<
[5]
8
061
2
g
041
021
00
1 2 3 4 5 6

2% 11. Polysaccharide concentration of according to the enzyme treatment conditions of
N1NDP, N2NDP and N3NDP.
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7% 12. Comparison of the macrophage activity according to the various enzyme
treatment conditions of N2NDP.

7% 13. Comparison of the macrophage activity according to the water extraction
conditions of N2NDP—Enz—NK.
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AP AT 39 9oAE N1~N3NDP Zzteo] A 8¢ A FE Haste] 60T, 2417+ FEA4k
S FYsY WA GrtE SAHIAT Al FF AAAR EolHA A ELARE
o Ei FE AP AFTolN BdGPt 23 FAHE AL B2 £ A 2@y
SRR EoMA A EEARCdAE H9Ed 9t e3lE th vl AS
2 & 9tk A7 maAE d¥Te] oA §% Wsks HPLCR

= el

a3 12 AdZFelMe N2NDPEEE AFEste] theFah Eael A Aztel me Hddy
7t vn 4gE FAsAUT. Aol AMES T4 L, CL, KNS Z2, 50C mnbgreszo
A 2AZE A 24X 374 A sl Hlastgith. dEEI B4zt "A9E Hrte] Aols
e gEEA agten, aaA AtdAe Azte] dojdss WdEy 97 i
SobAls A B2 5 AT wEkA SolwAl AdAe] wEeE 23 mhe]e
A gaeAs 24 ARS8 KN E2E AFgste] 50C, 243 AYe] aaAzF

a3 13 AP A= N2NDP A Fo] 4 KNS AHglsta thFst Eujs A d5
FEIHE FAAY. FFEFHE] Bl =1L 5084, 70u)g, 100v)4 Ao =
FRSHAL, AdFFE 252712 60T 1A7E 90T 147, 121TC 1AZHE HL319om 7}
Zto] d4FE T F YA4EF 10,000rpm, 30EE FH5te] AL B H F5AES
ThA] 121C 1417 A5t WogAd 9ris s, 2829 d5F24 oM &
Bl zHdE 2 AolE YehiA gigkem, 60T 147k, 90T 147 FE22HM =L

R

g
A8 A7t Yot e BEs)

At FEolHA A AYEy HddAe dFFE
Al AT E 7S Aeoe €4 2=7HA] dd FFez Holy, dF-FE § 4edd
= 135

e qdA g s dAe

Solsl AAAE SEAAZ AT 5 Y= 2BE PASTA Boms JUAE T
St wauf x| wi xR thd AAHA A AP A A YL Plackett—Burman design w
HE B Ao =dste 43S Fd519n. E Ag4AE2 n3) dgez (n—D7) |
A AEE = Qe W FolA 49 wled AESlge] A (4k—1) AE7HA] AEE
UNEE st AgAgHoltt. EolHA LAY vlo|AHAS I8 TangE] A7
qae = Aow AZAEHE HjRAES U3 main effect® EAgto 7 thokdl uj x|
QB o] z3to] WamYE AR nXE FTFS zAlsTA YT, Plackett—Burman
design A& thsjA]= Design—Expert software ¥+ Sigma plot softwareE A}&-3l]
A2 B35
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» Plackeet—Burman design A&L 93] %

A st

¥ 1. Run table of 1

Lo A Ak vfe} o] 1071=]9

" Plackett—Burman design.

RS X

% 2. ANOVA analysis of 1* Plackett—Burman design.

= ZolMA AAAE BEVAE WA E Agat

Aol wavAEe 4R Sl

glucoses} brown riceZ} A=A WA AE ZNA Z+zt 30%9 35%9] 7|AE7} Y= Ao
UElt e ™, corn meal, peptone magnesium sulfate®] A= 242 8.8%, 6.5%, 6.5%
T2 7|95t Qe Ao EARATHE 2).

= 132} Plackett—Burman design A3d¢] Zgtol|A] 4B AHES dummy variable2 A3}
2} Plackett—Burman design A&L $3stHct. =3k w2 AdEo] mx= ]OE]E% &l =}
galo g BAM3 A} 13} Plackett—Burman design A3 ZAI A9} v]<3t AL B
F+= Ao Z Vel & o] AfdX glucose(27% 714 %=)&} brown r1ce(20% 719 %)
EolHAl AdAE EIste HZ] oAl wEWAESY AFdd FHEUIN JFE F
magnesium sulfate(32% 7]o{=)e] A-golA 7H¢ & 9FE vIAL de AR BAH
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\_/

A4 ZzradorRE Fox HrlHogzHE glucoser FEIF gihdE HEF (-
2 bR xgo] o|Fo|X ok &}, brown rice ¥ magnesium sulfates FE7} 2%
(% (+) oz wAzTol ololHol Yk ALUT S IRk HeA,
A 9] vlo] L UM AL L3 LEPAEY WA= FolHA AAdA 2%, @4d
glucose®} brown rice, AQPO B = yeast extract, "|ZHJAZE magnesium
sulfate® 7|20 7 sl= A 2TS HZ AR

=

¥ 3. Run table of 2™ Plackett—Burman design.

¥ 4. Effects analysis of 2™ Plackett—Burman design experiment®] effects analysis
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13 14. Graphic ANOVA analysis of 2™ Plackett—Burman design experiment for glucose,

brown rice and magnesium sulfate.
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lo
ki
ins
N2
2
ol

o Folu A AAA L o] AMALE AAHE AT TavAE

1) BEAPEZ TolWAFALY £

 ZolmAl AAA vleloAMAALRY ML 9T BERYSE ZolwA AU EHH
FED ZolMATAE LENYTE EYHUT BolMA FUAAZYE FEY TAR F
grzol A 28C, 7970 TGS FUS FolWa HUA vreloAMH S A% waw
BE2 AESHAT. ZolnA AUAE BEAARE Sehaa Bul FRFYANA Bo
MAEAL] o3 BEE FUT 23 WABA Gt WolHoE PHY BolMA 4uA
slole AW AR S ANE 5 AT 15).

% 15. Comparison of macrophage activity for the extract of AA(Auricularia auricula

judae) fruit body and bioconversion products produced by AAM and PBS65.
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(x10°cells/mi)
Probiotics 1 Probiotics 2 Probiotics 3
Medi MRS | MRS | MRS MRS | MRS | MRS MRS | MRS | MRS
MRS MRS MRS
a -1 -2 -3 -1 -2 -3 -1 -2 -3

or | - | - | - | - | - | -1 -1-1-1-1-1]-

12hr | 27 27 27 27 2 2 2 2 6 6 6 6

18hr | 618 | 173 | 210 | 133 | 26.8 | 15.6 | 12.8 | 18.8 | 800 | 63.8 | 49.3 | 28.5

24hr | 2380 | 1240 | 860 | 695 | 371 | 24.3 | 20.5 | 26.3 | 944 | 83.3 | 88.3 | 60.0

X 5. Total number of counting of Probiotics in MRS media.

1% 16. Microscopic photographs of various Probiotics.

T 59 AFdZAFA JeERISE0] Probiotics 10] MRSE| XA 2x107cells/ml HEZE=Z

+ < Yvehigled, dnd #FF(2YH 16)2 53+ A3ES morphology
=) o, Probiotics 18] Ag|&d sol £ A7 HFPst violeziH
AAE A S A8 SauAEZ A AEste] A3 AMRSAT
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3) tranAEZ 93 Probiotics vl g o] ZAHF glucose = =3

o] 2% glucose =8 FA At

£

- wEAAE WY

hr Probiotics 1 Probiotics 2 Probiotics 3

Media| MRS |MRS—1|MRS—2|MRS—-3| MRS |MRS—1|MRS—2|MRS-3| MRS |MRS—1|MRS—2|MRS—-3

0 11.90 | 15.10 | 0.820 | 0.680 | 14.32 | 17.88 | 0.396 | 0.224 | 13.96 | 17.88 | 0.256 | 0.224

12 1.432 | 2.248 | 0.076 | 0.088 | 6.080 | 15.52 | 0.292 | 0.072 | 1.092 | 11.16 | 0.024 | 0.060

18 0.368 | 1.064 | 0.068 | 0.088 | 3.312 | 14.04 | 0.564 | 0.060 | 0.160 | 8.520 | 0.028 | 0.024

24 0.324 | 1.056 | 0.088 | 0.088 | 1.508 | 13.72 | 1.308 | 0.020 | 0.140 | 7.320 | 0.024 | 0.028

X 6. Residual glucose of various Probiotics according to culture times.

» ¥ 69 A3 Z3, Probiotics 1& z%7] 0417+e] glucose 5%7F MRS, MRS—1 media®l] A]
12, 15g/LE2 Adge g MRS-2, MRS-3Rt =4 SAHHJoH 1247+ F3 & MRS,
MRS—1 mediad) A= 2~3g/L |3}z F2Z3] glucose Tt AAdeE AEFE EYth. o]
F A e] FAZ glucose A A= 1843 & A &E o] uf-g e F=XE YERSI]
T},

o

» Probiotics 2= 37}A Probiotics & glucose 2R %7} 71& YA A=Y 1247 A
5 MRS, MRS—1A] Ztz} 6g/L, 15g/L, 18A17F A & 4g/L, 14g/L, 24A7F A=}
2g/L, 14g/L2A4 MRS—1oA4= 1847t o]F o= glucose 2E7} e AL g2 FAHEYoH
MRS A= A|7to] AHstdE AEHoa ARSE ATS HPe1} 3714 Probiotics &

71 @3 glucose AR EE YERJSIT.

o

= Probiotics 3% Probiotics 13 §AF3} glucose A ATFLS H Yo}t xpo]HL MRS—19 A
12, 18A17F A3 & <oF 11g/L, & 9g/LEA AFHo 2 Z=& glucose TEE HYO ZH
MRS—19l| A= Probiotics 1Bt} & ARE7} @& AL & 4+ vt 281} MRSOA =
1247 A3 & glucose F%7F 1g/L2A] Probiotics 13 FA}SE AutE HYgom 1847k
Zol= zerod 772 2= BTt

@) g uAER =93 Probiotics vl E9 HI}

]I

» Oba] "lEm|AlE 2 AurE Probiotics mAET T4 2 F7t2 3 E3E Probiotics HAE
2EH screening 7|Holl 23] ZEolv|Al AAA ] 3l vlo]leAMA FEo| ¢ FFE

Bsa A st

» ZolHAl A wjekuj Aol HolHA A9} theFdt Probiotics ®AAEE wlSSIHTH( I H
17). Screening #Hdl ol A@E 77] Probiotics v]AE] et HAGA d7} HolgE
O 17¢) JYeERpQth A¥ 2y W9gy qGrirl 4E 2AE 4S8 5 dded, 7Y
Probiotics P8 & F BlelAWA FEeo] 7HF 3 Probiotics S—67FE 23} A3}

32 F712 A¥sltt. Probiotics mlAE

e
filo
N
Og{:,l‘
ol
2
Ol
o\
il
o

o], 2%} screening A
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G71tE =8 2 Zx(ag 18), 1xF Probiotics v]| A E
59 vloleAHA FHol & © TAE AL 9T

Probiotics Zo|A= S—6—-5(PBS65)FF= Zo|HA A}

7% 17. Assessments of fermentative microbes for the creation of bioconversion products

. st .
; results of 1° screening.

23 18. Assessments of fermentative microbes for the creation of bioconversion products

; results of 2" screening.

5 v PE A4
= ZolHAl A uleleAMALME ALE 23 AU ER  Fo|MATAHAAM)SH

Probiotics(PBS65)& A4 39 t}.
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2t FolW A AAA 9 nlo]eAMAME AHES A% Bav|AE] FauFulA H A3

Age A% 7

n Zo|HA AAA ] ) Hj =) 2=
© 2= yeast extract, U|ZFHA

g Ao BAdo 2 glucosest
brown rice, d4AY =

magnesium sulfateZ7} AAo] =9

=

7] JhdE 2R A H7F AEES Ve R wlolomd wE
ST FEH 23-]33;} QE 330}3315} 2 AYdAMs 1AdE Z23E Bfg SR brown

(1) v HEAH(RSM) S o] &3 14 wjA] A3}

» RS FHEAH(RSM)E 045 Saudad mA HH3E A& 457/ (k=49 wAFE
© 2 dextrin, glucose, yeast extract, soytone peptone Ztzte] &% W37} vlo]ABH AL
gt HEu g E] AZ A mXe TS TSR HEAHS o] &5t A5t bt

SEHEAL 3 AFAEHeEE FATAAAZH (central composite design)-g AF&3}

Act. =ATAHA RS ZAH (center points)T =7 (axial points)L 28 @oladd) 7}

APAGHez FAFAAGANME 4740, 0, 009 F& Ate] glo] it o] Fo]

M 50, 2H ()9 & 2kz WeFAe] 4/olnz SME 2Ho7 FYTHE 7).

Al

N

= gk AR £E nE EhE FARAAYY AsE [ 242ktn 17} HE, B A7
AAE 2708 HAEE =AM AEE sk A¥ °1X} o] Fxo disf -2, -1, 0,
+1, +22 S9AZ FEstete] 22 A4Sttt dzbe] 43da tﬂﬁM 2 wgEHol
FAo 2 Yed Aoz ddFo] ofefel 22 23 bt HEA .

f= yO0+ai*Xi+a*X; " 2+ag*Xotage*Xe ™ 2+azkXs+azs* Xz ™ 2+aro*X1%Xs

a3 Xo*Xs+az ¥ Xs* Xy tag* Xy tagn Xy ™ 2+ax X %Xy +aga# Xox Xy +asxXs* Xy

Xy, Xo Xs Xa= 242 F83 ARl yo= EH,
a2 FAAFoIT. FATAHAHE A d& AP ZAF= Sigma Plot softwareE ]85}
ARz EXN5Y AL Ao 2N Zhzte] ukezAEd Uid 4z ddes HE
st HA dEulx| sl 2748 FSATh olwf WA modeld] thek §9]4d2 Sigma Plote] &
AR BEAA Pgrel 93 ZA =M, P<0.05¢ W 4ol = Aoz AGSHT 23 o
gae] f7ho] AU =He AHE 3AY RHEEHESL contour plotg o] &3t BEsHAT

= o742 AEFE(g/L)o]

o
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(A: component—1, B: component—2, C: component—3, D: component—4).

¥ 7. Experimental design of central composite design

A B C D A B C D

1 +1 +1 +1 +1 14 -1 -1 +1 -1
2 +1 +1 +1 -1 15 -1 -1 -1 +1
3 +1 +1 -1 +1 16 -1 -1 -1 -1
4 +1 +1 -1 -1 17 —a 0 0 0
5 +1 -1 +1 +1 18 +a 0 0 0
6 +1 —1 +1 -1 19 0 —a 0 0
7 +1 -1 -1 +1 20 0 +a 0 0
8 +1 —1 -1 -1 21 0 0 —a 0
9 -1 +1 +1 +1 22 0 0 +a 0
10 -1 +1 +1 -1 23 0 0 0 —a
11 -1 +1 -1 +1 24 0 0 0 +a
12 —1 +1 -1 -1 25 0 0 0 0
13 -1 -1 +1 +1 26 0 0 0 0
27 0 0 0 0

H AF A= iAo F8 HH?<]/H o] dextrin, glucose, yeast extract, soytone peptone
T 4T FY iR st v WHelt REu A Ee] AR mAe Jg%S FAH
Hl wk-gxHE A H (Response Surface Method) (RSM)& o]-&35te] EA51Y . Zhzte] 4
dAAES F=o 3] -2, -1, 0, +1, +29 5 HAZ B335y B2 FAFIH(E
8)
-2 -1 0 1 2
Dextrin 10 20 30 40 50
Glucose 20 30 40 50 60
Yeast extract 20 40 6 10
Soytone peptone 1 2 3 4 5
¥ 8. Levels of production medium in experimental design (g/L).
» A3 A s Sigma Plot softwareg o] &3t 3| AA ¢} P AAHSAT. 2 A3
Ao sk kg3 23 I ARF AL ol Fo] & F Ut

Y=10.8899—-0.5216%X2 " 2+0.8194%X3—0.4791%X3+0.5209%X1%X2+0.8194%X4—0.5828*X3*
X4
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» 7} APJIAES] & ¥l wE Z2#E 324 vgE W % contour plotE o]&dte] =4
g3tk 24 AdzrEy Ao Pl o9& dextring A9, P<0.059 dextrinz}
glucose, yeast extract @ soytone peptone, FE3F glucoses} yeast extract % soytone
peptone, 181 yeast extract®} soytone peptonezte] wWFTZL-L 15T, Glucose,
yeast extract, soytone peptone?] dextrinm}e] A& TAE A KA dextrin®] TE7} =
7}&42, glucose, yeast extract, soytone peptone 3ZFH 9 H|A= ZFAHRT =& &
oA AEAFFel HuAH Edgsle ¥EEW AFES EHAFJAoH(zE 19, 20, 21).
Glucose9} AA9 ARl yeast extract, soytone peptone®] A% glucosed FTE7} =A1H
of YXst HAY FTEV & W =2 AEALS RAFJAH(IY 22, 23). a1
yeast extract, soytone peptone®] Z-¢-ol= AZ AutE AZFHo] Yrlhte e AT
T AU 24). fo ZAE FHFHE AVHE o, &

&S 4299 FEdE BFFLL B
olA] ¢romA AL H|Fo] Yo AT AFFo] FAS WolAE AL BAF = U
ot webA] gAYe =T dAGez 1A% FH FAY FEE HIAA HH d¥8S

sttt

Dextrin vs. Glucose

2.0

8/9 10 M
15 le / /

0511

0.0

Glucose

DCW(g/L)
3

05 12

-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 20
G YL B
lucose © 20 Dextrin

% 19. 3—D response surface and contour plot of cell mass as a

function of dextrin and glucose (1°' RSM experiment).
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DCW(gL)

DCW(g/L)

Dextrin vs. Yeast extract

2.0

0.5

0.0

Yeast extract

-0.5

/
NN

Dextrin

% 20. 3—D response surface and contour plot of cell mass as a

function of dextrin and yeast extract (1°® RSM experiment).

Dextrin vs. Soytone peptone

-0.5

O¥to, B
Ne DeptOne T20

20
154
105
1.0 \
o 05+ 100
=4
o
o
g
o 00
=4
2
E 95
D o5 \
1.0 4
159 9.0 \\ \ \\
20 : : : : :
20 45 40 05 00 05 1.0 15 20

Dextrin

a9 21. 3—-D response surface and contour plot of cell mass as a

function of dextrin and soytone peptone (1°' RSM experiment).
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Glucose vs. Yeast extract

2.0 7

0.5 4

|
1\ _—

Yeast extract

DCW(g/L)

R — ()
9
7 9
2.0 T T T T T T T
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 20
Glucose

a9 22. 3—D response surface and contour plot of cell mass as a

function of glucose and yeast extract (1°° RSM experiment).

Glucose vs. Soytone peptone

2.0
11 J
1
1.5 10 12\//12
1.0
9 11
11
o 097 10
c
2
Q
g
. o 0.0 4
1
= 2 b 1
=] [}
2 3
= 0.5 4 10
(@) 8 10
a
1.0
9
15 10
10
8
\ 9
2.0 T T T T T T T
2.0 1.5 1.0 0.5 0.0 05 1.0 15 2.0
Glucose

a7 23. 3—D response surface and contour plot of cell mass as a

function of glucose and soytone peptone (1°° RSM experiment).
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DCW(g/L)

Yeast extract vs. Soytone peptone

20

0.0

Soytone peptone

-0.5

-2.0

% 24. 3—D response surface and contour plot of cell mass as a

0.5 -

o—/l

Yeast extract

12 !
\/12
10
10
8 \
\ )

6 8

\ \ 10
4 6 8

20 15 10 05 00 05 10 15

function of yeast extract and soytone peptone (1°' RSM experiment).

- 110 -

20



(2) gk

—
-

Y
—

l:l:l H

T
a
I~
T

b (B of

¢

H

ol
Bl

-

d

O
[

dd7s Evz, A=
A A L FEE
A 5 SHeATh(E
| 2% AARFHL

& SAHA 9

olsf o

HEAY(RSM)E o] &3 23 wiA| A A3}

A

O‘—' )=
-3 H R A

b Lo R PNGE RS EAR Y
9, 10). A A Fof 9

73 v 0w 2o

Y= 11.9347-0.4509+X1*X2

%
% 7tzte] &

e 53

=

=

gL
o
£

=
ol MgSO4, KH,POLE
o} I AAS 2 PFre

olwf B9

=2 =1 0 1 2

Yeast extract 4 6 8 10 12
Soytone peptone 3 5 7 9
KH,PO, 4 2.5 4 5.5 7
MgSO, 0.2 0.6 1 1.4 1.8

¥ 9. Levels of medium in experimental design (g/L).

Soytone
Yeast extract KH2PO4 MgSO4
peptone

1 10 7 5.5 1.4
2 10 7 5.5 0.6
3 10 7 2.6 1.4
4 10 7 2.6 0.6
5 10 3 5.5 1.4
6 10 3 5.5 0.6
7 10 3 2.6 1.4
8 10 3 2.6 0.6
9 6 7 5.5 1.4
10 6 7 5.5 0.6
11 6 7 2.6 1.4
12 6 3 2.6 0.6
13 6 3 5.5 1.4
14 6 3 5.5 0.6
15 4 6 4

16 12 6 4

17 8 1 4

# 10. Run table for RSM.
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= 32 ¥H-§-3E ™I} contour plotE
9} soytone peptone®] AHbE 74 3FA o]
SR, AAYe F&=: 13 4

[e))
= =
9, 10, 11, 129] AolAE BS MFE AZFFE 23S BT

DCW(g/L)
Soytone peptone

Yeast extract

a9 25. 3—D response surface and contour plot of cell mass as a

function of yeast extract and soytone peptone (2"¢ RSM experiment).

(3) Plackett—Burman designol] 23+ wj x| & A3}

=47 AFEEINE 4 B o, HSEHEEAES T A AMS wjAY AT RERE F
HAZXTEEE 42 AL IAUY = AUt ek Plackett—Burman design WS 2 4
Ho] =0
=

st o] WS n3] Ager (n-17f M7t AEE 5 s B FolA
] %! ) AEZMA AEE & JEE ste AFAFHoln. Al

e AR, 3 1100 WAHES A8std 2t WA
7

Al
34 | 2ol dauAE wikuiAlE AEEA FARIYETHE 11
Plackett—Burman design 23 o] o O A3E

) &) A]& Design—Expert softwareE AF&35}

AP on, 20 wE NEFTEE AT O 23 AEAAG] 4TS

A42 (SP, YE, CaCly, FeSO.)& AEE + Atk F 7E MiALAELEE A !

10g/l A== R AQzo] AEE mx|PdRo] vjA L0z wHozm oF 50%
(e}

A FHE AXTFEE ¢& F AT
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it Rin| A | B C D|E|F| G| H 1 | 7] K Resgons
[ [ 1'ss | pewrin [ aveerol | G | sp [ ve [ as | Nao, [ cacl [ Kel [ Feso, [ pow |

701 ] 0 | 40 20 | 2055 ] 0 |05 0] 0 12.8

51 2 | 20 | 40 0 2 50| 5 | 0 0 | 0 | 05 | 128

9 3 0| 20 0 2 15|50 3 | 05 0] 05 | 156

2 | 4 | 20| 40 0 21000 3 | 05 05| 0 13.2

6 | 5 | 20| 40 20 | 05 |5 0 3 0 | 0| 0 9.6

30 6 | 0| 40 20 | 0|50l 0] 0 | 0505 05 | 132
47 |20 20 20 | 2105 0] 0 0 | 05| 05 | 124
1218 | 0| 20 0 000 0 o 0 | 0| o 8.8

81 9 | 0] 20 20 | 2150 5| 3 0 | 05| 0 11.2
1110 20| 20 20 | 0005 3 |05 0] 05 9.2
1111 0 | 40 0 00|55 | 3 0 | 05| 05 7.6
0] 12 | 20 | 20 0 05|55 0 | 05 05| 0 8.4

¥ 11. Comparison of cell mass obtained in various kinds of media designed

for Plackett—Burman design.

» Plackett—Burman design®e. 2 ZA®E ZAA}ES FusA F4HL A3
(RSM)& o438 FFMABE A3t 4PE FA5ch RSME :
Rich Media 17} Minimal Media 22 WA AFL A5t on, 37A ATE A=Ed
S8 24 HANEFAE 73 2AE e Uk

Rich Media 1 : Y=15.6693—0.5417*X1—0.6713%X1 " 2+0.9585%X3+1.5142+X4

Minimal Media 2 : Y=20.3288+0.9583+X1+0.8742+X3+1.1525%X4

» 7]Zo] AFR-3}E Rich Media 1 A S o]&3F A%, dextrine] =AHKRTF i yeast
= A

&l
extract7} FAHAAET =2 3% A HAY uf FHuo MEALS IR, dextrinz
soytone peptoned] ¢ 9A FUI Az HYH(d 26, 27, 28). A7) viA A3}
AT uz7lx 2 AdLPe 2 285 yeast extract®t soytone peptone? F%7} ¢
ol 8TEHE ¥ F AT F, AhYe] =2 FEE EAYLE W EF A-]]_L/\-]X]-o] =o
e Lgﬁtqﬁr contour plot& &3] & 4 9ttt 3+H Minimal Media 2 BJAE o]
83t 749, Rich Media 19] 3¢ FdsA dA =Rt o 22 Aigo] EXsiof o
& 22 AXETE =T F < Foasgd(zd 29, 30, 31). FEg wIAE

o

o, 7]fﬂ Rich Media 1 Zqujcko] u]3] Euj ko] A]
FEE E3 o YA EActs AR vE
Ed ﬁsﬁ "ﬂE%Eﬂ 7 EgW 295 249 (% 12)

Minimal Media 2 #]A]& o] &3
AZTTE7 F 30% A © FAHAoH,
Wt meba wA HAHs AH"E
o Fo WS Us 1 F
A HAz} APE YA

r?i

l-[‘l
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Dextrin vs. Yeast extract

22

20

YE

16

Cell mass(g/L)

1.0

0.5

00

oo i 20 1.5 -1.0 -0.5 0.0 0.5
1.5 2.0
YE 20

Dextrin

98 26. 3—D response surface and contour plot of cell mass as a function of dextrin and
veast extract (1% RSM experiment after Plackett—Burman design experiment)

(Rich Media 1).

Dextrin vs. Soytone peptone

22

Cell mass (9/L)
sP

-1.0 -0.5 0.0

Dextrin

a9 27. 3—D response surface and contour plot of cell mass as a function of dextrin and
soytone peptone (1°° RSM experiment after Plackett—Burman design experiment)

(Rich Media 1).
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Yeast extract vs. Soytone peptone

Cell mass(g/L)
sP

0.5 1.0
YE

a8 28. 3—D response surface and contour plot of cell mass as a function of soytone
peptone and yeast extract (1°° RSM experiment after Plackett—Burman design

experiment) (Rich Media 1).

Dextrin vs. Yeast extract

28

Cell mass(g/L)

Dextrin

38 29. 3—D response surface and contour plot of cell mass as a function of dextrin and
yeast extract (1% RSM experiment after Plackett—Burman design experiment)

(Minimal Media 2).
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Dextrin vs. Soytone peptone

26

Cell mass(g/L)
sP

Dextrin

238 30. 3—D response surface and contour plot of cell mass as a function of dextrin and
soytone peptone (1° RSM experiment after Plackett—Burman design experiment)

(Minimal Media 2).

Yeast extract vs. Soytone peptone

28

26

Cell mass

0.5
0.0

sp

% 31. 3—D response surface and contour plot of cell mass as a function of soytone
peptone and yeast extract (1°° RSM experiment after Plackett—Burman design
experiment) (Minimal Media 2).
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Rich Minimal
Cl1 C2 N1 N2 . .
Media 1 Media 2

1 25 50 3 9 20 15.67
2 25 50 3 5 22 14.33
3 25 50 4 9 20.67 14.33
4 25 50 4 5 19.67 12.33
5 25 30 3 9 22.33 17
6 25 30 3 5 21.33 12.67
7 25 30 4 9 22 16.33
3 25 30 4 5 19.67 13
9 15 50 3 9 22.33 18
10 15 50 8 5 17.67 15
11 15 50 4 9 18.67 16.67
12 15 50 4 5 18 12.33
13 15 30 3 9 20 17.33
14 15 30 8 5 20.67 13.67
15 15 30 4 9 18.33 14.67
16 15 30 4 5 17 12.33
17 10 40 6 7 19.67 15.33
18 30 40 6 7 23.67 11
19 20 20 6 7 18.67 14.67
20 20 60 6 7 19.33 16
21 20 40 2 7 16.67 13.67
22 20 40 10 7 21 19.33
23 20 40 6 3 15 12
24 20 40 6 11 24.67 18
25 20 40 6 7 20.33 15.67
26 40 50 6 7 17.33 11.33

¥ 12. Cell mass obtained in various medium concentrations designed for RSM.

(5) Plackett—Burman designol] ¢]s] A& v X HAE-S o] &3 23} RSM vl x| & A3}

A719 g B4 Z2AE FI oA AR AR o8 2z vREEHEA
Y 59T} FH A3t Ao A vkl x|= Rich Media 1¥} Minimal Media 2 ¥
stgem Ar)e] Zutel mixl7EAx 2 Minimal Media 29 A] vl ok

T FAEHE s U AATHE 13). 28 329 ‘ﬂ%j—?ﬁ
KH2POy, FeSO4Q TE WE MEFEE UERd FolH FHUX|E F+= stationary point7}
=5 A s

e O

0%

§°"
(4 ;;
=
33
O
H
N
o
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R
2
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Cell mass(g/L)
FeSO,

-2.0 -15 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0
KH,PO,

38 32. 3—D response surface and contour plot of cell mass as a function of KHsPOy,,
and FeSO; (2" RSM experiment after Plackett—Burman design experiment)
(FC1 seed).

KH2PO4 N1 MgSOy4 FeSO, Rich Media 1 Minimal Media 2

1 6 6 1.5 0.15 13.75 17.5
2 6 6 1.5 0.05 16.71 16.54
3 6 6 0.5 0.15 15.71 16.39
4 6 6 0.5 0.05 22.13 17.18
5 6 4 1.5 0.15 15 16.39
6 6 4 1.5 0.05 15.25 16.36
7 6 4 0.5 0.15 13.5 17.86
3 6 4 0.5 0.05 17.61 17.64
9 4 6 1.5 0.15 17.79 17.79
10 4 6 1.5 0.05 15.54 16.75
11 4 6 0.5 0.15 16.82 18.57
12 4 6 0.5 0.05 16.79 16.75
13 4 4 1.5 0.15 15.61 17.5
14 4 4 1.5 0.05 16.75 16.18
15 4 4 0.5 0.15 15 17.86
16 4 4 0.5 0.05 20.5 18.54
17 3 5 1 0.1 13.79 18.68
18 7 5 1 0.1 16 17

19 5 3 1 0.1 14.46 21.21
20 5 7 1 0.1 18.07 18.29
21 5 5 0 0.1 14.39 19.21
22 5 5 2 0.1 15.43 20.54
23 5 5 1 0 17.68 17

24 5 5 1 0.2 17.82 19.54
25 5 5 1 0.1 14.96 21.32
26 5 5 2 0.5 17.64 19.43

¥ 13. Cell mass obtained in various medium concentrations designed for RSM
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SARA A ARz APe Bl wEAAZY AR AL % WA HA
32 g9 & 012;101:4 A7) BEARAL WA A5 49 2% dPE JA iASE
Z7L ¥ 149 A

ﬂll

F

Components Weights or Volume

C1 20g/L

C2 40g/L

C5 3g/L

N1 6g/L

N2 11g/L
KH,PO, 5g/L
FeSO, 0.1g/L
MgSO, 1g/L
CaCl; 0.5g/L

¥ 14. Optimized concentration of production medium determined by use of

Plackett—Burman design and RSM experiment.

ah. ZolulAl A waEAEe] o3 voleANA FEIY AH

ol @ AMAH WA XS HHZlelr] fal FolHATAL B PBS6S #FE o83 HALE
zZ74& et stglew, EolHATAL g PBS65 #FEFH vlo| LAMAMNES 1A
A g e TF e screenings AlSAHOE g3t AAEY ArtE FINE F U=
TFE F7I2 Adste nlole AW dFe HEste AFE FHs A0

HavdEe] HEH 9 2ujduiAlel F71 widui A e HUF Sof REAMSE HE5t 6t
oleHHH HEXUE HA3 A AU

(1) HanAES] HFF vl

ZolHAl AAA] NANDP A5 AAa]FH(PPC @ Pre—Processing) & WAZA 97}rt
FEHE Ae BFE F den, 53 Fo|wATAS H*E‘ﬂ%a PBS65 F3of o3t
Hpol AW AL ME S HYEd 9717} dramaticstAl FEH= AL AT F AU
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= Zo|MAITALSE PBS6S TF2 HEFE A2 5%, 10%=2 wws] Hkt.

B}y 33) 10% AFAGL W WADH bt E W w2
au Aol olF wlolQAMARe] AN E

7] 915 Aol AT HAL Ao 1/2 serial Ay WA U/
Wegy 97he FAsdoh

i o

» 78 34oME FALY] HZHL 10%94 20%2 F ) =4 HZ3 A7 93y WGy
Q7N7F Holxl= Ao r Hol APt HFHL 10% +F22 A

7% 33. Comparison of macrophage activity according to volume of seed inoculum.

1% 34. Comparison of macrophage activity according to volume of seed inoculum.
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g 35, 36, 37, 38).

Activity

Name of PBS65 screened strains (1/4pg/ml)
1 PPC—N4NDP 0.0609
2 PPC—N4NDP / AAM / PBS65 0.4174
3 PPC—N4NDP / AAM / PBS65—PC15 0.1193
4 PPC—N4NDP / AAM / PBS65—BC20 0.4368
5 PPC—N4NDP / AAM / PBS65—BC30 0.4048
6 PPC—N4NDP / AAM / PBS65—BCP22 0.3118
7 PPC—N4NDP / AAM / PBS65—BCP33 0.2654
8 PPC—N4NDP / AAM / PBS65—LBP26 0.4701
9 PPC—N4NDP / AAM / PBS65—-PC101 0.3805
10 PPC—N4NDP / AAM / PBS65—PC145 0.0597
11 PPC—N4NDP / AAM / PBS65—BC114 0.3737
12 PPC—N4NDP / AAM / PBS65—BC132 0.4024
13 PPC—N4NDP / AAM / PBS65—BCP115 0.3681
14 PPC—N4NDP / AAM / PBS65—BCP101 0.3114
15 PPC—N4NDP / AAM / PBS65—-LBP122 0.2649

%8 35. Comparison of macrophage activity of

various PBS65 screened strains in N4NDP
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1% 36. Comparison of macrophage activity of various PBS65 screened strains in N4NDP

1% 37. Comparison of macrophage activity of various PBS65 screened strains in NSNDP
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. Activity
Name of PBS65 screened strains (1/448/ 10)

1 PPC-N4NDP 0.0609
2 PPC-N4NDP / AAM / PBS65 04174
3 PPC-NANDP / AAM / PBS65-PC15 0.1193
4 PPC-NANDP / AAM / PBS65-BC20 0.4368
5 PPC-NANDP / AAM / PBS65-BC30 0.4048
6 PPC-N4NDP / AAM / PBS65-BCP22 0.3118
7 PPC-N4NDP / AAM / PBS65-BCP33 0.2654
8 PPC-N4ANDP / AAM / PBS65-LBP26 0.4701
9 PPC-NANDP / AAM / PBS65-PC101 0.3805
10 PPC-NANDP / AAM / PBS65-PC145 0.0597
11 PPC-N4ANDP / AAM / PBS65-BC114 0.3737
12 PPC-N4ANDP / AAM / PBS65-BC132 0.4024
13 PPC-NANDP / AAM / PBS65-BCP115 0.3681
14 PPC-NANDP / AAM / PBS65-BCP101 0.3114
15 PPC-NANDP / AAM / PBS65-LBP122 0.2649

13 38. Comparison of macrophage activity of various PBS65 screened strains in NSNDP

= N4NDP¢} NONDP AlEoA] 2HEnrBE PBS65 #FEHE screening 3PL =& AHF
237 oFER BEde dolZ vloleAWAAES WHEA Ay =A (2= 35, 36, 37,
38) HPLCEA ZA# (¥ 39), PBS65—-LBP263 PBS65—BC20 #FFoA 25 PBS65
2o} U:]Od%/“] o71E 5]5’\]'/\]7—{_] TFE Add 4 9l9tt. E3] PBS65-LBP26 w371 N4

» Zo|WAl TALS} Adl®E PBS65-LBP26 HFol] thak Hujok v AR = @49 2E=9)
Z v oF wj x| AJEof thet vjx] HZH3 dFe FHsHT).

r

O

=i
i
n}l_l{
N
i)
i

= Bk MiAEECR Bads FUIE HUb FAS wde SR/ d8glel 23y WY
24 9771 wtorA] < AT T Aoy, é‘i%% F7tel FRSwol= N2 249



238 39. HPLC chromatograms of polysaccharide concentration for mesima, PPC—N4NDP
and PPC—N4NDP—-AAM—-PBS65—-LBP26 1g/L samples

7% 40. Comparison of macrophage activity according to

various C and N source in AAM and LBP26 culture
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= N5NDP A8 5 2a0d%d HH3lE ELANYTHoE AAE =z 748 s34,
A 3tE Fuf kel A EaE A FAFS} PBS65 2 PBS65 #Fz=EE A

gkl BC20, LBP26 #F& HEsl N27l grie Eujddu Ao HFsle] HaE

t}.

A, N27F 7bd NSNDP Ajge EujokufA|oA] viol AW ES] HoYdd H717}
N4ANDP d@Z7et w72 FdEe AL Sdsdvi(md 41, 42). EujokelA
Probiotics ] ]jzo Zzre] Aty FFE dEo R HIsi= AT, AR UgE Ay =
Tl Fd S TAld HEste A¥S #3% 27 (2 41, 42, 43) LBP26 #39 ‘?l% %
Fol Hgdd A7t 7BE skl en, Probiotics 2F oS Al HEY B¢ ©HY
g4 Ar7bs FEEA F%a, 3d Jrt YelAls AAdE #Fd 5 A

E5 BFAZFE Time 13 Time 22 wigatAE A-¢ol wigAZto] AL B} 2o

Rig

=
A5 o7 T WelE AL AT = AT

238 41. Comparison of macrophage activity of

various inoculation of PBS65 screened strains and AAM in N5SNDP

- 125 -



7% 42. Comparison of macrophage activity of various inoculation of PBS65 screened
strains and AAM in N2 added N5NDP

38 43. Comparison of macrophage activity of various culture times and inoculation of
PBS65 screened strains and AAM in N2 added N5NDP
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2% 44. Production institution of 50L Fermenter.

1% 45. Time profiles of macrophage activity for bioconversion fermentation by AAM and LBP26

» AAM3} LBP26 #F& o©|&3}o] lab—scaled] #HZA3lE =7HS 2 50L FEANA HiolAH

A WETAHL 38 AF (Y 44, 45) vjoEA|Zbo] Axgro] wel WEE A Grbr) =ol
e AL Ao}, lab—scale FR AF AT v WADY Arte 4] A= o
.
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480 Ao
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60 A~

40 e

20 A~
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Time of cultrue (hr)

1% 46. Time profiles of DO, pH and agitation speed on 50L fermentation.

38 47. Time profiles of macrophage activity on 50L fermentation

(140 —200rpm, 0.5vvm).
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2y 2uEy LT E 200rpm¥ 250rpme 2 ArsA]Z] Ao, wjekzule] 150rpme &
PAE SRR e AL

© B
Aol WHFEE 140—200rpm ZZNAE 90~100A17tel A Aol W9gd 9718 JeEhiA
U, ST E ASAIA B ubEE 200rpmo 2 wj s} o

=3
S AHNME AdEA A7) ml$ =4 veEhd 29E

g ZHbEE wRkEE 250rpm LEE TS Ao A s Blo|AHALE S WHEA
A7F7F AAAH ez thAd volXs ZIE Aedl, o] Z3= 50L #jYrielA 250rpme =
ujoksl H9o] =& shear stresso]l 93 EolMAl TALY] Aol AEtE AIoA 7123
Ao 7 Al HT.

AT kel 3 oM Al FARA B EaAvAES 4 FAdel o3 ARE AR

1% 48. Time profiles of macrophage activity on 50L fermentation
(50L 2™ : 200rpm, 0.5vvm / 50L 3™ : 250rpm, 0.8vvm).
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23 49. Time profiles of macrophage activity on 4™ 50L fermentation

(agitation speed : 200rpm, airation volume : 0.5vvm).

A7) 50L @A SHEHSE 7|vto g 500L 9ra v|olA] 350L fe] Eujok vy
500L WF7|o A= scale—upell <93t HAHSHES s LH0L HFE7|NA nHtET
200rpm& 130, 150, 170rpme. 2 A5t vlwsl| Hr}.

50 wE7)olA REEEES 200rpme 2 SANAL wel Aeso] pilot FEO} 500L @
F7)IHE 150rpme} Ak SUsHA Bolsln Tk

YT 0.8vvme fAs] BESYT. AGEH, 2ol B
= 130~170rpm ¥ 9jo A H|£=F Hd

Hogd 97tz 50Lek wlws| Hokg w S00L 2EY] AIHAME AL T WL
A7HE Fdstis (2™ 50)
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223 50. Comparison of macrophage activity at 1°* ~ 3 500L fermentation various

agitation speed(130, 150, 170rpm, airation volume : 0.8vvm).

23 51. Pilot scale 300L and 500L Bioreactor in Chuncheon Bioindustry Foundation.
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1% in

18 52. Comparison of macrophage activity for treatment of #7]2F 0.5%,

PPC—N4NDP—-AAM-LBP26 bioconversion product.
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% 53. Filterpress and Vibrating menbrane filtering system

1% 54. 300L Freeze Drying System.
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1% 55. Manufacturing process scheme of bioconversion products.
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7)) ANAF AT R AL

7t vlol e AW ALE A x

n ol vHlo]LAWHAAE AxFFol wh (2 56) LE®R =l
oFol-g AARF(10,000rpm, 30min) < R Ry FAEAAZ
PPC—N2NDP—-AAM-LBP26—-S—-D& A1, dAEHS AS5dL thA 30%, 70% 2=
Z 23} Asde  F= AZstS PPC—N2NDP-AAM-LBP26—S—70ET—-P—-D<}
PPC—N2NDP—AAM-LBP26—C—30ET—P-DEZ& Alzsle] Wolgsy orlz =Asid
(" 57).

1% 56. Manufacturing process scheme of bioconversion products.

S ARA &2 N2NDPe| vlo] L AWM HAE9] ™ HE A
2FAHES AR N2NDPE] slo] L AW AAIE A= 2
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% ot LEAAE OFA FEd0 EtOHE A3 T 3¢ EtOH Fx7F =0l ol g} ¢
2 IEAA A s JHer BEEs EAo] ok

a9 57. Comparison of macrophage activity for bioconversion products

according to the manufacturing process steps.

A

714EE ERE HolMAl AdA ARRE HauAL AAYIFAHE Az NANDP A=
= A3, dandERE AAMT} LBP26 TFE HE st
PPC—N4NDP-AAM~-LBP26—S FEAHE2IELS AxS & WLy 9rts 4590
(28 58).

FENEL AU FE1#EA (F)FAge| = AFFHHUY. £ 70% EtOH &9
AE8te] 2238 2452 PPC-N2NDP—-AAM—-LBP26—70ET F&d2 EolHAle A4
FE A B 54 ¥v AETAA FEHE JEE EZS HES] AT HFAERER
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7% 58. Macrophage activity of bioconversion product PPC—N4NDP—-AAM-LBP26—S—-D.
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L g olMAlel HloleHAMA BEFHL FAste] HloleBMA
A=) &7 AAEL A

=
oH(ag 59), &&
g F53HAH

]
n:

1E A5y |20 A O/N F&35Y] tIAEE L JAHAER 5319, 52HAZXE
5l PPC—N2NDP—AAM-LBP26—S—ET—-P-D tZHEFE LS =359 (28 60).

|

- uloloAMA WEANN FolMA AAA FEIAE AAR A5Ne 98 2 FIF &
Az Ags7] 98l 90CAA 143 EF BEALD ] Az NLaiet (2

219 59. Bioconversion product, PPC—N4NDP—-AAM~-LBP26—T-D (Total powder).
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a2 60. Bioconversion products, PPC—N4NDP—-AAM—-LBP26—S—D(soluble powder ;
A—-2, B—2) and PPC—N2NDP—-AAM-LBP26—S—ET—-P-D(3—Glucan powder ; A—3, B—3,
C).

23 61. Bioconversion product, PPC—N4NDP—AAM-LBP26-S.
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8) EolHA uHlo]QAMALE] ABAHAEA(FAEALAE) &4
7t vlol AW ALE BB oA o7 &4
= vlol e AMALES] EHE HARA A7F 48 95t HPLCE Fdste 2BAHC=®
elution¥]= 28-S FHsYEY. #3H 282 Bioassay: &3] HYgFEY A7t £45 A
o 2" 629 mloledwALEe] EEE WG 97t B4 Zu, HPLCY thdA peak
o Wy vt 289 AUt dRghe e AT F AT
24 62. HPLC &4 23 3 elution A|7HE £3¢] Ho@d 97t Blw

u}. ulol e AW A4

LSRR
» Total glucan®] &

30C water bathoj| 4] 45

100°C¢] water bathol| A4} 247t Z¢F 714
9] sodium acetate buffer(pH 5.0)2 100 ml&Z 2
Sl A= 100 plg #H3sk exo 1,3—B—glucanase®} B—glucosidaseE FH 73k &
6087t incubationdlxz GOPOD reagent(Megazyme) 3 mL&
incubationd}il 510nmol A TFEE =35} total glucand] & IFL-

’

g s 1A 73 o
—glucan $Fe 2 VYERIITEH =

O
9t Hkg

AB

£9 B—-Glucan ¥F 53

28 BETA—-GLUCAN kit(Megazyme, Wicklow, Ireland) & A&t =3 519k,

o] a—glucan®] L AASI 1 e w ABE
100 mgell 37% 03/1‘} 1.5 ml& F7bsted vortexyh &

L AF)a, 10 mlA 3x}Z=FFE H7Fst vortexsdiot.
=23 /q 71 & 10 mle] 2N KOHZ A7}st1, 200 mM

ﬂ’rl 3] M5t} 1500g91 A4 1027 4 A2
T 40CANA

H7rskal, 40ColA 2083k
= 45kl
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—glucan®] "L A8 100 mgoll 2M KOH 2 ml& ¥ 208 7t ice water bathol|A] ¥v-&-
1.2M sodium acetate buufer(pH 3.8) 8 ml& FH7}3ka amyloglucosidases} invertaseE 4

©

, 40Coll A 3087 ¥k3-A171 & 1500goA] 1027F QA2 3c}, o] & A= 100 nl& 3t

3z
200 mM<] sodium acetate buffer(pH 5.0) 100 nl, GOPOD reagent 3 mL-& 2¢] 40TCof A]
0%7F ¥-gA17] & 510nme)l A FF =5 A3t

o 1=

B

kl

[\l

a3 63. Calculations of B—Glucan (%)

¥ 15. Analysis of B—Glucan (%)

= 3—Glucan g A

2 A}, FolWAl Rpad Aol 22.6%, FolH Al vlo] L A ARl = 15% B
—Glucan &#e| 235
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o,

o volo AMANEY BABY A FARLLY Fa THG 24 1

» Hlo] e AHHAANES HBAREES @8 ® AlsRA Adstd BEAY F8 FAY
< B4t X8 9 AVbgRsle AR 5 mgoll 2N TFA 5 mlg FH7bgk & 1217C,
2hr Ft ZhpEdstR e, 2k AA Y] A FFF F vhA 3AFRFE FUret A
7t AR AlFEE | gl FE55E3Th

» FEHLE 3AFHRST Imls Hriste &g & 12000rpm, 1027 YA F5dE &£
A&t @ HPLC E Ao A3k "AHL  Rezex RCM—Monosaccharide, 7.8x300 mm

(Phenomenex, 00H—0130—K0), Z% oven 2%+ 60C=2 A&l BEAL 5354 T}.

» B2 HPLCS water 100%2 isocratice @ BAslgom §4£2 0.6 ml/mine. g A3}

s dhol o AMANES] WATA YA FATHFL mannoseR 245 Ak,

1% 64. Sugars composition of treated heat and acidic—hydrolysis

bioconversion product by polysaccharide fraction .
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o vlole AMANES WARY TgAl FALL Fa THG B 2

» Hlo] AW HAMES] AT ES EX8 2 AR AMystd @AY F8 FAAT
< EA43AT. A8 2 AR SlE AR 2mgel 2M TFA 1mlS 3 7}5}e] heating
block 121%= 0|4 2A]7F F<F vh-g-A] 71T}, ¥E-3-o] w1 & heating blocke] £E5 5022
21 447 TFAZ @¥Zch 2 1mld) 12,000rpm, 1027+ AAEa 3 Asolg

240 ALgsheT).

F

Ao AFZ3F HPL Dionex PA1(4x250mm)ES AML-314 1, AlEE 50ulE: FYstgh &
Agu) AE 18mM NaOH(Fisher scientific, $5254-1), B¥ 150mM NaOH/600mM NaOACE

B3tk f+5E Iml/mine 2 47835t &u] BE 0%=2 2583t E8F § 25184 &
ol BZ 100%& &glx 3587b%] %BE 100%=2 3+ & 3518¢] %BE 0%E iz 55871
HAstE A FHT FAHES Bio-LC(Dionex ED50)0.2 HZsle] Felstdrh.

1% 65. Sugars composition of treated heat and acidic—hydrolysis

bioconversion product by polysaccharide fraction .

» vpo] R AMAALES] tpFA o] FAY B4 A mannose, glucose, xylose$t &7 galactose,
fucose ol AEHIoH, F4F9 vlE dolr7] I8 chromatogram’e] Z; 9] peak
WAL et FAEY HE&<S 738 AF} mannose | glucose : xylose = 61.24 : 21.17 :
13.112 el on, galactose$}t fucoseZ} 2+2z; 2.5%, 1.98% = EFYTE. o] AL EolHAl
ool B—-1,3(4) —mannang 7|EFX2 3t xylose$t glucuronic acidE E3ste 7|2
T Jduts Hash I X%
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g2l
- vlolo AW ANES DA REY LT T Folg HL A% FT-IR 2 'H NMR £4¢
FAs At Fadsta FAB st AL FAsAT
Resolution® 4cm™', Scan range:=

MX, BIO—RAD),
=3435900, 'H NMR =32 Aed A Bruker Model

T

247]7]1% FT-IR(FT-3000

400~4000cm ™', KBr #oz
Avance 600 (Germany) spectrometer® A}g&3ste] 33T

238 66. IR of bioconversion product by polysaccharide fraction.
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a7 6694 JERD BRe} o], AutA ez IR &4 5742 B—glucan, B—mannan T3
= X—‘l"] R 547 dAste Ae & F Ay 7 1ge HAYHA 0-He
Stretchmg Frart #4272 JOﬂ o3 olFHo YEhte FRY Folde 3300 ~
3400cm tel A2l 78 F2= C—H stretching AEo] dojils 2900cm ' HZ Ao F4
7} #EE A, carboxyl ]7]— Aol A e AT w BAEE 1630cm oA BEE b
B ATE. Carboxyl?] #2)¢] 1730cm ' F-ZolAel F4¢9 C-He C-O bending XE©]
Ao} 1000~1100cm™ ' F-Ze Al 73t 7}

a8 679= 'H NMR 2HEZHL JeEh)Qc}. vlo] L AB AAIE Y thda AFEHA] of
AEEe 543 signal(Zppm He))E JeRfith ol &= WA Azor 44
7 ZAL Hrlste AFEETFEA AFL-HIT 9= acethylr|o 93 EA A signaldg & X
St Ao 2 AR FH O], mannoseZ} FAAES B FAQ vlo] AWM ALMET acethyl7]E 7}
= Aoz AlEETh 29 glucomannand 2, 3 32 69]x]o)| A T,t_‘_x_-]oi o} A &l 3}
5 B-1,4 ZF mannano 2 LHEA Y=d], Zo|uAle Bl QAW AAEL U2
acethylated glucomannan®} fAFSE EA4E Hole ASZ Ve mhebA %O]H%i H}o]
SAMAANE o "oy duAe gd2d oAt §ASHA B—1,4—mannane] 7|E
Fz2Z2 7= acethylated glucomannang! Aoz A 4 ¢t

N

l

28 67. NMR Chromatogram of bioconversion product by polysaccharide fraction.
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9) HolHA AAHA vlo] AW ALNES] HAGA A7} vlw F7}
b AdE f# 28 4R
» B A2 EF vHn AESTA = AEE T 167 o, B A9 vlo]| L AW AAE
g ()| AE|Uuo] S E A 7] BEST Qe =, uloloAMA HEITAL T W
qe AT ThE AR va Hobst
« ARE EZolmA AAA HolLAWHNE, ENDFLALT, JFTAALELTR 350l
o, Zkzte] A5 A Totald®, 845w, EtOHIAE LS Axste] F 959 A8
£ o]&sto Al AMEstT
HEH 2 9
TotaliZ 2 (Total)
X ] =
el aAe s A g 422 (1L,0)
AAFP
( : o e M EE (EtOH)
FoEgagra TotaliZ 2 (Total)
(LEFP) TEAEEE D (H:0)
o e M EE (EtOH)
1= =]
AL A A E B TotalT._—_ F(Total)
(PLFP) FEAEE 2D (H:0)
of Bh-&-3 M &g (EtOH)
£ 16. AHE Fd FF 2 ¢85 A
U JAdE fd 28 &A9 AYFAT A5 A%
(1) in vitro Aol A tAAE ] lysosomal enzyme A =4 A3
» n}-$ 2o 3% Thiglycollate 1ml & E7}FA}8E & 724|17F80] AT WlHo g nlors
3 AA 7). RPMI-1640 w)#] 3 mlg vf$29 B7o FU3 & A AAHste 3559t

X 10 cells/wellO] Q_,_% v‘i‘——zr%}i A x ]

w 37Coll A 2A17F F<F

< 20ul A=

. 2447 W

[e]

0%

=z
o O -

stol HF

Z, WFE A

, CO2 incubatorol A] wjjekst
Aeals 20ul Akl A wjorlo] 200ul7t =
=7} lug/ml FA s+

- 148 -
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wjoFel-& 180ulz A,

0.1% Triton X—100(25 nul),

TEHE
S 10ug/ml

10mM



1

kel
pa

SR H7)3

=

=
= 24590

L
—a-

-
[e]

il
=]

37C, 5% COsincubatoro| A 1A]7F ¥+2-A1F) 32, 405nmol A]

ko3
T

p—Nitrophenyl phosphate 150 ul, 0.1M citrate buffer(pH 6.0) 50 ul

R
ey
ﬂo
N

1%

= A
o

e

(2) in vitro 2ol A ¥]Z Al

ol

B =
T

heg=3

LPS 1lug/ml

&

T

skar, 72A17k H

% 96welld] 5x 10°cells/wello]
[6)

1

Rig

Z%57} lug/ml %A

Ho] 200ul7} =
e}

=

sheir.
bt

°

fHj ke

x

%l
X

20ul =&

3}

(e

=

3ta, RPMI—1640 180ul, MTS sol'n 20ul

J) oS 180ulg x4

x

ConA 1lug/ml

2
st5 20ul g

a9tk RPMI 1640 wjAZ Al #H Al

}a

37Col A 2417+ B 5%, COsincubatorol] 4] i
12

g
b
T

°

ZHe AA
(3) in vivo AollA] HY

R

= C57BL/6 mouse(4

in

93]

[e)

2 =

=]

9] lysosomal enzyme &

-
XN

9] lysosomal enzyme AL

o A A 2
aA9 F2E g4

a

-

L

vitro Edl o] A ¢o] ™A
(1) in vitro AolA] AAE

1))

SRR ER

3l mouse

S

°

°]&

A7t wAE dFE dotr
Ax2 a9 684 JeERAAT
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Tof A

b))

ol

wK

R

R

=& g8 Ul 9o, Total& 2= 10, 100ug/ml =4 tf

/6]'

N

xFHT}E 26) o]
Z7 thH] 28] o]

=

il
£}

ol
HH

b))

24e JeEph .

o] FAMR

=
LR

A

|

5

248 vEhiies,

lysosomal enzyme &-4J;

ST
X

A B2 44

2 285 4

dE

T

A
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W

ﬂo
Nr

1%

= A
o

%ol

(2) in vitro FellA AAE Fd L& LA EE v FA

)

b))

~—
o

~
_—00

EE

Fa

A W

L
R

o] FAozRE AZETh mEka, B A4

A

Eo| W A A4 A upo] © A H

A BEA]

- A

R

Total

Zol A A A ufo] @ 7 |

g Z23(2d 69),

=l

ToA tEzFE diy] 70% o]AHe]

er

3

P
T&

ey QLo

Be

a
1, 10ug/ml =% A Z+zt =2 thy] 64%, 73%, 100ug/ml EEoA <k 50%9]

7}

=
[

Ho

Holo
2o

9

bel BHL el T He

o]s

HUehli o 2, o

e

7}

7}

B

=
=

el

AEEe 27~31%9 4L JeERdTh

]

71‘:

sy

82~116%, FE8AHAEZELL 82~95%,

o}
=

£ 59~88% © BAE e Th

AP

1.

0

A1
el
R
T

—

_ZU
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oA zZt Alge] HAAME

43

= A7

glgled, hxT tH|

T
T

mel e Aske dehiglont, B8 me 2 ol

LR STt

o
JJo oo
-3

=

o

r3}, Total

B,
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2 M 2] lysosomal enzyme &4 3 ZF(ZH 70), HolHAX LA vlo] L AMALNE
o] g8 To HAHE Y iy 25, 30%(5, 25mg/kg b.w.)e 712 RYy, TuE
g ge] 4R T dF= iz uiv] 37, 9%(5, 26mg/kg b.w.)9 F7HE YER
of, AFs=rt 71 W, 240 va Haste AFS YERUH

FHFTAAEEERY FAEE AFe T Y] 26%9 E4F57HE JER AT

HAE 3l gFAY 7T HEFS % in vivo AFAAME du¥tdoez 50mg/kg
b.w.~250mg/kg b.w. ¢ = =g 3},

e
T

e

0. A& #3 & 29 F8A48Le A A3
E-o|HAIR A A nvlo] 2 HHJ (AAFP), 511

&3t 5.
= e
S TAA TR EZ (PLFP)

g EE (LEFP),

JFI
o{r

- 1583 -



—
N
1
o
=z
2
R=
o
o
)
=z
2
rﬂa
e
lo
ot
e
b
B
i8
oM
™
l:op
olr
Y,
olN

(in vivo)

- AYEALS BoluAl vl o AMALE (Total )2 AEFE [AAF-006512 FH a3t
AYBAE ZRF S APTels BZ ) o Atk FARZELA Y T
e RO wel ARG

W Al 3E H %

» Sarcoma—180 AEZe IAFHAEFLY (Mg, FT)A Hdotd  AMESH T
Sarcoma—180 A|3E+E Dulbecco's Modified Eagle's Medium (DMEM) #l=A]o] 10% fetal
bovine serum (FBS), 100 units/mL penicillin® 100 pxg/mlL streptomycingd FH7}3F A E
wj ol AFE-3te] 37C £H&3 COp wik7] (5% CO., /95% air)oll Al wiokatich. Al E7}
wjek HA)19] 80% AHE =} phosphate—buffered saline (PBS, pH 7.4)22 AMZT9 ©=2
Aold F HEE wolum wAe mol aEAsd A MRS WAL 2gnid
w3

—t

g

AREE 2 Aol

A

Am

A A A (specific pathogen free)7} gle 5578, 7 ICR moused (F)egdlEnlo|e
(e, =)ol A FYsF AFESHYTE 139719 29 2 Fe34d S AR H AlF fda
gle A4S ES AEst d3d AMSsgH. ddsE2 2% 23 £ 3C, U&= 50
+ 10%, 37134 10—15 3/A17F, ZHAZF 124)17F(08:00 — 20:00), =% 150 — 300
LuxZ AA " A3 AMgstith. 1532 AE =

FAE ((F) FHdo g Fav, 24 )9k S5 A AFASIES st

o

o

= TES AdEste Gyl gAHSIH T Toez &
g9t AAYzE, ZE A B7}e] Sarcoma—180 A X (1 < 10° cells/mouse)Z
o] A5ty BE4U4s FIA7R AFEAS FASA &L tixT, FA7]~ 268mg/kg
body weight/day ZATESFE, AAF—-0065 1mg/kg body weight/day ZAFEAL,
AAF—-0065 10mg/kg body weight/day ZAF+EFo++, AAF-0065 100mg/kg body

AR & 1%
A8

o

o
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weight/day AFESZ, AAF-0065 10mg/kg body weight/day £7 )] Edzoz E&3}
o A3L AP}

X
ke
il
N
S
>
_O|L

B AFfoAel RE FEAFL Uty FEAIRYUNALIY FA st FAHJT
(Hallym 2011—86).

ILS = [(d3Te 37 +% - dzxzTd FT %) / dxzze] Bd £9] x 100

@ A AT
HEE BAM £XE mean £ SEMe =z VeIt &#3® ZAxs= SAS 9.1 ==z 73 (SAS

Institute, Cary, NC, USA)& o]&3te] 7 &£A4sten, Z4 AgTEEY HEATY 79
AL a = 0.05 £FA] analysis of various®} Duncan's multiple range testel] ¢]&] &4

StATH.

@ In vivo A8 A7 — 949 &7 (Increase of life span, ILS)

TRAG BHE Loty fste AddzT, BE AP B4 Sarcoma—180 AT E
ol4ste EF4E FEATIL AFEZS FoAsHA ¥ dxT, T4AArIL 268mg/kg

body weight/day ZATESFE, AAF—-0065 1mg/kg body weight/day AFEAL,
AAF-0065 10mg/kg body weight/day ZAFFo, AAF-0065 100mg/kg body
weight/day ZATFo, AAF-0065 10mg/kg body weight/day 7 J FodFoz EFa}
o A4S JYPstATt.

2 268mg/kg body weight/day 7AFFo, AAF—0065 1mg/kg body weight/day
T, AAF—0065 10mg/kg body weight/day 87 ] FojFo] 2tz 929 L

hzTe FoAEISFE 10780190 H, F49)7]2 268mg/kg body weight/day ZT-%F<
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3k AT FFAEdes 11298 $£9d% 237 4.7%2 el en, AAF-0065
Img/kg body weight/day ZATFF 3 A7 FFAZLdTE 127492 F£HAF airt

.

18.7% 2 e

AAF—-0065 10mg/kg body weight/day 7 ) Fo3t 2@ 7o A=y
THAY 5 166.4%2 HEG B AT AUt A= A2 YEREY.

Sarcoma—1
80 Treatment Eo|ud ILS (%)
cells
- - ATEY
+ - BT
_‘E"i_)\]-o_j] 7]~
n o ‘ ALE 4.7
(268 mg/kg body weight/day) 31
AAF—-0065
N ) AmE 18.7
(1 mg/kg body weight/day) g7l
N AAF—0065 wEo L66.4

(10 mg/kg body weight/day)

¥ 17. Increase of life span (ILS)
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Control
(n=10)

sarcoma 180 cells
(n=10)

AAF-0065

AAF-0065

(Img/kg) (10mg/ke)
0 10)

(n=10)

(n=

AAF-0065
(100mg/kg)
(n=8)

AAF-0065

(10mg/kg)
(n=10)

Days

elw[v|o|a|we|v|n|=]|e

=
[S]

=
=

=
N

e o=

Uy Jury JUFQ F35)

=
w

= ro| == e

=
=

Juy
@

ro

=
o

[y ECY UEY Y Y = )

=
~

[
@

=
o

)
=]

N
=

N
[aS]

N
35}

)
=

N
@

[
o

N
~

[
@

N
=

1)
=]

£ 18. Death number of experimental groups.

% 71. Numbers of survival mice
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[F7F 23]

D A% 100mg ATFFAT2 ABFA7IZE Fol 2 vtej7t AU
AHdY FEATL o 9Fe PE 5 An FET] A Aozt vt AZEUH.
aga Alge HE7F |WF AsiA AFH g £A7F JA @kt A4 Eun

@ BAFAT T AFAA] Y= A REF olWo] 4% Sarcoma 180 HMEE ¥
F(E MEE B FYskA 247t WA HE AR R Bk sy A
AR BEE AYA GRT AP FA F FolUE A BHAEUD. BE GAE
2 FY8IL T XS] FHHA s A%l HoE AFY oL AU Ao 4
Zeed Be ZTFATEL BRI olF B7h 3] ARsE o] By WHE
B0 o] dgAos BA(gel A 471A e Aol tah)7t AATkn A
@EUTh AZ FY F k2 AT FoANm P4 wEsl Hold: Aow Ho}
AEe g9% avtz ey

- 158 -



7% 72. Photographs of comparison appearance for control, sarcoma 180 cell treated

group and sample treated groups.
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1% 73. Photographs of intra—peritoneal cavity of sarcoma 180 cell treated group.

- 162 -



. A4 FERNAY Bt A% B4

-
it

) vlol AW ALLE ] A AT F
» HAES B U AAME FATE 9%
mg/kg body weight/day :rL—roq“ﬂ—_L HQ i
TEASYTE 144719 A8 HFT Fo &

g z77 AAF-0065 10 mg/kg body We1ght/day AFEA T concanavalin A
lipopolysaccharide® AH#s}# &<  control F(Fx3F), concanavalin A X
lipopolysaccharide® @8l o2 }5o] =A% 2 cytokine (IL-183, IL-6)2 =A35H
=3

X

M

o
s
ol
£
;‘d
_Ia
E
i
r_{
:
_O|_4
£

b o}rl

b ¥l PEF pel R A% 39 49

w 8] g BurH S FHoa] v]FL BElsle] petridishel 40 mm stainless steel mesh
(BD Falcon, Franklin Lakes, NJ, USA)& ¢l 1 9o F7]|E =& t}L e—tube F4&
o]-§3t] Efstal PBS 5 ml& ¥ol ddMEEAE & :
tubeo] &7 4CeolA 1400 rpme 2 58 FF YA AT. 48D & 45d4L2 ¥
2 1 mle] RBC lysis buffer (Sigma—Aldrich, Inc., St. Louis, MO, USA) 37} o
ol A 587t incubationst$t}. Incubation & ¢ AL AR JAEY L. A=
Hal 1 ol = pelleto] 5 mle] PBSE 2o 13] washslg ).

» Wash & 4CoA] 1400 rpme. 2 58 ZoF dARF & 10% FBS, 100 units/mL penicillin
7} 100 pg/mL streptomycine] H7}E RPMI 1640 ujeked (Hyclone Laboratories, Logan,
UT, USA)E 3 ml “2o]Ftl. Suspensiondt HjekeH-& polystyrene round bottom tube
with cell strainer capoll TZAIAH T3 wjgd-S v AP AL T

» B Yxmpo ==A=o (CellTiter 96° AQueows ONE Solution Assay Kit (Promega,
Madison, WI, USA)& A}&3le] ZA31Yc). BFoA B3k =32 1 X 10° cells/well
2 96 well plated] EF359 3, complete RPMI 1640 wjge! & 25 mg/mL
concanavalin A (Con A, Slgma—Aldrich, Inc.)E& A7}3 complete RPMI 1640 njjokol-g-
A7tste] 48A17F B 37C F8&3 COz w7 (5% CO2, /95% air)oll A wj &3t}

= 48A17F vjoF & Z+ wello] ONE solution €98 20 WA H7lste] 2417 E<QF F7u) ks
% SpectraMaxM2 Microplate reader (Molecular Devices, Sunnyvale, CA, USA)E A}-&3}
o 490 nmollA FFEE FHste] =T FAFE ST

—

¢
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W E7 0 dAAx 22 €2 F4%
27 U tiAME E2W2 5 ml syringed] Z]Z7F E017FA] @A 3ml thioglycolate(BD
Bioscience®, Sparks, MD, USA) €912 mouse E7}o] U359t 343 F& 0 day=
3to] 4 day ) peritoneal macrophageE 33}t

i\

3 43

Minimun Essential Medium(MEM, Gibco®™ Grand Island, NY, USA) sjokel S

of st BFS mAA st &3 E Fehdlz MEM #jgd 7Tmls B2 ol F¢
Aot 8 ml& ¥gleomg FUAF FAl BT L 3)5e] 1 ml tubed] EUT. F 3
Hj F} -2 1500rpmol| A 5&3F D4R sttt 948 F 45AE W MEM 10%
FBS7} H7td wjgd oz 23] washdt & thg AP AR}

B ) thAA T =452 CellTiter 96° AQueous ONE Solution Assay Kit (Promega)<

A 2gyE hAMES 3 X 10" cells/well2 96 well plated]
B 23593, MEM #jokd =& 1pg/mL lipopolysaccharides (LPS, Sigma—Aldrich, Inc.)&
H71s MEM HjgFHS Frlste] 48417 B9+ 37C £83F CO: wiekr] (5% COq, /95%
air) ol &) vj ksl Tt 48417F vijoF & ZF welld] ONE solution §98 20ul¥# H7lsle] 24]
7 B¢ F7M ket & SpectraMaxM2 Microplate reader(Molecular Devices)E A3}
490 nmel A FFEE S5t HZ T FATE FHAT

®& 52 Wl dAAME7E A4 03 cytokine(IL-1B, IL-6) 54 49

27 4 gaMEZst A4 Buek IL-189 IL-6 =3¢ IL—-18, IL—6 ELISA
Kit(eBioscience, San Diego, CA, USA)E A}&8}] A ZAfo| A AA 3 vl o) 28l =3
AT, EolA 23 fAMZE 1 X 10° cells/well2 48 well plates] EF3197,
MEM ujFe! 52 1ug/mL lipopolysaccharides(LPS, Sigma—Aldrich, Inc.)& A7}t MEM
HjokolS Hrlale] 24417 B¢ 37C 563 CO, viE71 (5% COs, /95% air)oll A 8l F3lA
Tk 24A17F WY & M EujgAS F]4ste] ELISA Kit& AMg-ste] &4 sttt

€ A==

BE 4 FX= mean + SEMe=2 yehfigith. 3E 2= SAS 9.1 Z2 I (5AS
Institute, Cary, NC, USA)& o|&3std &7 ®AsHeH, 2+ A¥rEo] HaXe] F9
A& a = 0.05 ol A analysis of various®} Duncan's multiple range testel] 23] &4

StATH.

o YA - MAAE F45

|l A 223 dZFE o]&5lo < 33 27
7} BlwA] AAF—-0065 10mg/kg body weight/day 7
do Aoz e Con AR %3 F9 Con AR

A
=

jud

20 N
2 A o
oM

o
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250] Ll7ls AsS B AAF-0065 10mg/kg body weight/day ZAT-EA3F Foi A
ConAZ F=3% A% O F7iste AF%S el

AAF—0065 c Foa Proliferation
Group (10 mg/kg body weight/day) (O;.Cf)arii;?rrllrll,) (Absorbance at 490
nm)
A - - 0.436 £ 0.012
B + - 0.428 £ 0.024
C - + 0.447 £ 0.025
D + + 0.478 £ 0.014
Values are expressed as mean £ SEM. # p < 0.05 compared with control group (A). ¥ p < 0.05 compared with control group (A).
¥ 19. Proliferation of splenocytes for various groups.
o APAS - B2 0 DAHME TS

T oAz wjgde ol &t FHTE FAHT AHE £ 200 YERAN
ok A4 izl vls) AAF—0065 10mg/kg body weight/day 77533
FA5ol F7kske AEE Eih

AAF—-0065 Lipopolysaccharide Proliferation
Group (10 mg/kg body S (Absorbance at 490
weight/day) (1 ug/mL) nm)
A - - 0.885 + 0.092
B + — 1.033 £+ 0.085
C — + 1.067 £ 0.073
D + + 1.137 £+ 0.098

Values are expressed as mean = SEM. * p < 0.05 compared with control group (A). ¥ p < 0.05 compared with control group (A).

- 165 -



¥ 20. Proliferation of mouse peritoneal macrophages.
@ AR AF - B 0 AAAEI A4 B F cytokine(IL-1B, IL6) =74 A

B A B3 tiAAEZ wjgFdE o] &5t tAAE7 A EHE IL-18, IL-68 =
A £ ¥ 21, 22¢) JeERHAT.

A =79 8]s] AAF—0065 10mg/kg body weight/day AFEFAsE FolA IL-1B <ko]
Z715t . A TAA A A T LPSE AHzlst A9 LPSE Ay s ¢
S IL-1p ol hE @43 Z7hsra0.

ot o oX
2
ol
olx

o
2
e

AAF-0065 10mg/kg body weight/day d7F8F oA A Axed LPSE A s A-¢
LSPE A st &2 o%oﬂ H) 3] IL—10 <Fo] dA3| Fristd ot Btz th4A
ol LPSE A3 7 A e Fodoz 7Hast FFS Yebit(E 21).

IL-6 ¢ 9] A ZT H]s] AAF-0065 10mg/kg body weight/day A5 o
A dA3) FIMsEATE AR tAAEd LPSE A s 49 AT siA] &

vl &l kol tF dA3| F7HstAT

Sk
& %

B el

AAF-0065 10mg/kg body weight/day ZATF A3 FolA] thaAMZe LPSE A3k AL
LPSE A28} &2 79 n|3] IL-6 <ol 2 ¥
LPSE A3t A% valME disle 4TS Bgou f9F<d

tH(E 22).
Grou AAF—0065 Lipopolysaccharides IL-18
P (10 mg/kg body weight/day) (1 pg/mL) (pg/mL)
A - - 5.52 £ 0.25
B + — 127.18 = 7.04 ™
C - + 281.13 £ 49,53
D + + 239.77 £ 24.86

Values are expressed as mean = SEM

++

=% p < (0,001 compared with control group. * p < 0.001 compared with control group.

kel

21. B2} thA A 29 cytokine EH]5 ZAH(IL-18)
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AAF-0065 Lipopolysaccharides IL—6

Group 14 ho/ke body weight/day) (1 ug/mL) (pg/mL)
A _ _ 3.03 + 0.51
B n - 1197.83 £ 392.93 ™
C _ + 6667.33 £ 785.80 "'F
D n + 6333.70 £ 559.09

Values are expressed as mean £ SEM

#=xx p < 0,001 compared with control group. et p < 0.001 compared with control group.

kel

22. B7} t)A] M £ 9] cytokine BH]5 4 (IL-6)
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ZEolu Al FE5E0 TAX T4 & A vA= 9%
L BolHA FEFEO] TAHAX FHd nA= 9F

YEAPozHE FFHE TxFNY FHFo PBSE FHUistd Z 4ojd ¥, 20ml
Flcoll—paque plus (GE healthcare)ﬂ H7FE 50ml tubeoﬂ ol 30mlL Ficoll o] FA ¥ =
& H7bskar 2700rpmel 4 302 4’\]1‘?—3] st Bz gl MESS EESINe. &
e gl =S PBSE 33 Aﬂ’é} %, CD3 3&+A (BD Sc1ences)% ol g5ty A|FZANA Al
st WHddl mEk TAZE 2258 s

I

i)
it
ﬁ
>
kel
i

20% FBS7} A7F9 a—MEMo) 263t 24 well plateoﬂ Z3l7 2ol
S 0 ~ 500ug/ml F=2 Hgstar 4L7F wjkste] AE AZE Al AEY
ES BEAsIYo, THES S4de 93] s (g 2).

o »x ME
ol

L

e

a8 29 Aol A At 22N THAEE widdolA 497 wjefst AlzET IL-15 (20

ng/ml & 10ng/m)E A3 AP FoA THE F240o] oF 1.458) 71392, 10 ng/ml
IL—159] Fo|HA FEES 500 ug/ml7tA] AHFsHE e THE F4L2 SoHA FE2&
o]

wol et o ol F7h8A eheke

3 oA 500ug/mZtd] HEoR AP PTAM TAZE HzPel wshel 74
HE 23S JEAS. 5 BoluAl F2ES IL-15% W ASAL o THAE 24
E gl gt BoluA 2EE BEL THEY 342 oA 2nE ey
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=
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=
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a9 3. FolMA FEEo] THIES 43 mxe 9F

. oW Al FZEo| CD14" A Xl 23 THEY F4 2L @43 vAE= I

A Zxgdo 2 BE CD3 THEY EgAld CD14" gl TAH Z/FAZHAE 24 (0.5% 7
3.6% & w)o] FolMA FEE 23 CD3 TAIZS F4 8 &gl mA= o

3k

Lt I i) %_%E]

of 93l CD3 TAHIXe F4& dAA3] F7HAIIE Z3E veid. B AxsE O 2
(CD14: 0.5%)$F vl A] BolMA 259 8L Wk CD14" AZ7} THZY 48 =

dst= Aoz F44.
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= 8 3¢ Ao} 7L A
o] ZA)sF= cytokines]

L 2nE Jeuge. 4

o
AEAL s F7HA7E

502 CD14" MEd <3 CD3 THE B3 &
Aoz BAF A7 (Y 5k SolwA £28
X9 &g 9 B3l JTS w A oA o] THXEL &Adsle =
Al DC7} CD4 THE ZFollA Thl A Eof =83}

o]

Al 8HA
g

o[r

Ae Aoz FHH.

23 5. Eo|WAl 2&2Eo0] CD14 A= E3} CD3 TAHE &4
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3 ) ZoluAl FZEo] monocyte2 R E] DCE B3} @ QLo nlx= P

7. A @z 3o monocyte £

2 DC2 #3
Al BxF o 2 HE monocyte BElE CD14 A o]&sle CD3 THE
HHO B A %3

25 fALE

monocyte &%= CD14"CD83"
Ao ALEsIH S (29 6).

At AL AR Ao wet EEstgn 28 E
ol M ZE=Z A FACSZ B A5t 95% B o»

-

1 HEE

22 6. PBMCW monocyte B]S¥ E# ¥ monocyte &%

onocyteoﬂ GM—CSF¢} IL—47} A7 sjekdo) A ml AL XA Z (IDC)E E3)
5 LPSE Hrlsly AL FAAMER B3 S5t O 3832 FACSEA 3}

2% 7. monocyte2H-E F3} JxA7]1 DCO

kel
FBL

I=]
Ay 24

= Monocyte2 55 CD80% CD83%} CD86 ¥ CDla ¥& Z7}2 monocytes’} iDCE 3} =
mDC2 Azo] Fad A3E A & 4 AU

= CD802 DC7} T cellz} A&xgoz2 THES &43d #Ast= DC co—stimulatory
moleculeso] iz, CDla® iDC7} TAHIZof A Aol #HE moleculesZ2 & 4#HA &
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1}, EoluAl FZEo] monocyte2RE DCE £3 @ AL nXE I

8 GM—-CSF¢} IL-4Z A8 3} monocyteZ7} DCE £3}5l=H Eo]|HA F&Eo] n|X= g3ts
ol 7] 915t GM—-CSF9} IL-4& A3 thxzadd thxdo] FoHA FZ2ES H7Ie
A FoA B3] ME FHE #ES ZI(a™ 8), Fo|HA FEEo| DCE 23 &

(STR vfolod® A7)

Hs FX8tes Az Ued. Bludoz AES Y S7teFE
Hop FolmAl

n BolHA FEFFo|] DCZ &3} #H cytokine?] signal pathwayE ol R 7] 95le] cytokine
o ZolmA 2L zoE Astn FuAANA 2 IuH BLL +U A7} 2ol
WA FE223 A FEE2 IL-4 signal pathwayE /3t DC2 £318 F38h= AL
2 FHE= 237 #FHAE(E3E 9)
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sk TAX

DCe] &#/d3let DCE &

imDC¢] CD80

é-_]__

N T e
= W o
T
™ X o
® RS
E_Eﬂw
o
A W
T 5
@)

2=
.mo_e%
T P ~
B OB
oG
o_EC;o
T A E
o Ak
o B
‘.m-o__o_u_x
Nac._
o
T o N
A_._uu_.eﬂA
R
R
R o A
E & =
ﬂﬂ#m
=
Mz S
_z_l_:_nn__ .
— N =
£ n
.o|ﬂ|_l_
o

HoR

o #A4L5 F7HAIE

3T
X

fA1A CTL Al

- 176 -



%0

_z_l

mDC¢] CDla &g =7}

ki3

)

g 4stel Gakg vl
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=

o 23}

)

T (PBL)9l =]

3z

g g

bz

tof Z}z}el
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il
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)

F 3. Fo|MAl F&& = DC7F PBL S mAl= 9%

A

m ¥ 39 Ao IL-22 ZAFA]Z] PBLZ monocyte, mDC &2 Eo] DCe ZFEuj<
233} AI71A] 2 PBLI} F5ulYst 2ART F4E0] S7HHASH, IL-29F Fo|HA
ZZE22 %83t PBLY ALE IL-2 gEAHT 9} & 2olE Holx gre.

1}, ZolHlA 2% % DCol <3 PBL Mo Tad 2

Ix

= Monocyte¢} monocyte 258 GM—CSF, I[L—4 2 Eo|HAl +&E& A2 £3l¥ DCE PBLY}

& Al, PBLE] S4&°] monocyteEt F7HE 23 (2 d 12, steh)ollM FS7H8 Al x|

T3Ee H]i/_ B2 A3 7=h/]— (2" 12, A), CD37/CD4" T M Z 9] H]go] 48.5%94 61.5%=
2

» =719 CD4T HEe FEFL sty 95te] CD25 (IL-2Ra)9] Wde FACSE BA3
A3l BEolHA FZ2E §% DC ZEujeksl PBLoA] CD25 dF& o] monocyte (13.8%)<} Hj)
SFAIETE oF 2.454) F71E 32.4%A A= JERG

n 2 AR Ao} RolHA FE2E % DCY ZdF B A7 (2" 100§ THsH &
oM Al Z=ZEo] monocyte2HE imDCE E3=2 22350 imDCe CD80 BdAL =747
o]Zo] CD4A" T M Eote] Az g0z CDA™ T AE2 B4z (CD25 &d =712 27147
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238 12, BEolMAl FZE $% DCo| 23 CD4™ T M Ee A3}

o ZolWA 2% &% DCol 9|a PBL Ao T4 24

s A FA3tE DCe CD4 TAHIE(ThO)t 45788 E35te] Thl 33 Th2 AE=E
polarizationg freste Ao 2 del. wets FoHA FEE = DCl 93k CD4 TH=E
o] AL BEA3y] 9t TEulg® vjkdo)] &A= Thlz Th2 cytokine! IFN—vyo}b

IL-4 2 DC &43} cytokine$! IL—12¢] &44S ELISA kit (R&D Systmes)E o]-83F] A ZA}
o] ¥igel wak BA% A7, IL-4 (F 20 pg/mD e}t IL-12 (dir 20 pg/mD)9] F== W37t gl

Ae.
» 721} IFN—vE monocyte & imDCe} FEujekA] 22zt 797.63F 739.5pg/ml=2 Ve

o

) o

v}, mDCe} FEulgolAl= 1009.4pg/mlo)Rir, HolHA FEFEE = DCe FFulgAl
1515.5pg/ml&2 monocytes} FsHjdFAl B} <F 1.98)7F F7HE9& (2™ 13).
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o]A+e] in vitro ZI}EHE EolH

24E FTHIHeE A

B
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ki3

DCell 2]
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s
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4 9
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o ol

oy
N
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=
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5) Zolu]

iz

Klo
Gl

o ©3 NKAl

il
N

_‘I

XX

= olm

7}.

HhH o 2 NK isolation kit (BD Sciences)<]

. Y wEFGozRE THAZY Bsh 4}

2 Ay

sEE

=
R=X =2

Yol ztzte] A

=

Fed IL—-157} H7ba wjefe

=)

o Wk NKAZE &4

S

At

el

F=

" JEA FE71#d STR #fo] .

(TH A A=,

s

=
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el
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N

o

o Al 12U7F wiFE NKAMZ 2ALe] &3 47

ol

%

= NKAZ

o

FE2E Al

Rig

& o8 7HA

cytolytic activity)2 LDH assay@ &4 g,

83

s zhzte] AEE nivite 84 BA4ol ALY EPEE FEE NKAZ sl

NKA|

A ZF9

K562 ¢+

=
=

9] cytolytic activity

3T
X

448 BA (™ 14).

7HAI 71 =

=
[

4.8 ~ 8.1%7}A

_Lmo
O

)

el 7=

o] NKA|xZ

243,
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2gstol]l FFol 8l
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=

Al
A

Nlo

- 181 -



6 ) oA AAA BioconversionAtEo] FaTA A
n 2 A A}L3F Eo|HAl BioconversionAtHE-2 FE A A1 7]#Q (F)STR vle] L H o
A AFd EAE AT
At frgl—monocyte 2 F-H E3HA1Z 3

» Zo|MAl BioconversionAt&9 FEEAH TE
AAEZDC) AES TedZ AHFd oL
CD14 CDl11c CD80 CcD83 CD86 HLA- DR

o
=
;

dde B4 29 #ug(ad 15)

=

imDC(without LPS)

mDC(with LPS, 100ng/mL)

mDC(with bioconversion= 0l 0.25ug/mL)

mDC(with bioconversion= 0l 1ug/mL)

mDC(with bioconversion= 0l 4ug/mL)

‘/ ‘/

-~
AN

a9 15. 2ol Al BioconversiondtEo] A}#—monocyte 2] mDCe ZEAF ) v x= 33

n YA PozRY FFHe LYY FH PBSE ISt F Aol F
Ficol-Paque plus(GE Healthcare) 15mLo] E¢] Q& 50mL conical—tubed] 3AlF T
35mL& Ficol %ol §AHES Hrlstm 2,500rpmell A 208 F¢+ YA ste] 2z
gdAdTE F2F

2 ® 9l = PBSZ 33 A& & CDI14 &#(BD Sciences)2 o]43le] A ZALS] ALS-A
Aol we} monocyteE Ha g

of, ML

= ZZ¥ monocytexs FF FAZ |EM% T, ACS(BD Sciences) 7|72 B35}
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= CD14"CD83™ monocyte= GM—CSF&} IL—47]— 3% RPMI-1640 #j=]o] & Ersl] 37C-5%
CO; wjok7]ol A 6 ZoF vjokats mAd A AME(mDC)ES 32 453 o|uf, Hj
& 470 B GM—-CSFe} IL—47} 239 v A 2mLe H71g

n 23 68 5 ujAds FAAMZ(mDC)Y LPS =& Eo|HAl Bioconversion?tES ¥ F
st do FAGAEZE 235 23 v, I 8PS FACS 71712 4% (2™
15)

7 ) EolB] Al BioconversionAtEe] AA ] AAFA B4

7}. Ho|W Al BioconversionftEo] AF FFA wWlo] v|X= P

n AFEH ol A "M E EXE FE3 Eo]HA BioconversionihEo] AA ol = &
a3 WY S FEsteA AF5EH] st B Age AAT

m Zolu|Al BioconversionttEo] AH ] WGEAS 3215l r] st AP EFE<2 BALB/c A
HE o] &3

" 7 3Eel AAE Sehelm AW F T 50% £ 250 2Ug 2E FAAGANA
FH A B, AR, 23 5L AFs HH hNA A}

1)

Ho
o

m ZolH Al BioconversionttEe] A¥ FZ=w AR monocyte 2l FAGAE THY B4
A " FEZAY s5Q lug/mlE 71Ee 2 A o, A4 W F588 2
1, 10, 100mg/kg B.W.2 A%t

TE&] (Oral administration)®

o

m 13] RBojzgke 200ul/mice® stglom™, zt O2F Foritt Eul(zonde)E nASt 2F 7F
LAE HAsE

m F4F B B & 4 OF iAY FFAE At A v B 0l tiaAl
I (peritoneal macrophage)$} H] & (spleen)& 2@|sle] Ao A}L-3F.

» ZolHA BioconversionttES 2 s=ol wet 45 St £ v FFA WHIE &3
23, gANEZTL R Fo|MAl BioconversionttE thal PBSE £33 3T Ha &7

A 21.3g9} vl 2stYE w] Zo|HAl BioconversionttE-S 1mg/kg B.W.
100mg/kg BW.9o] 32 Fo3k 2 H oA Zyz; 22.2g3} 22.2g, 22.7g0. 2 FFAT}F F7t
Ste Aoz RFEGoY Ao Fa3A44Le YeERRA kS (F 4).

o
=
5
0Q
%
0Q
o8]
=
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mean, g sd, g
Omg/kg BW. 21.3 0.6
Img/kg B.W. 22.2 0.5
10mg/kg B.W. 222 0.9
100mg/kg B.W. 22.7 0.4

=]
W

2ol Al BioconversionAtE& AT Fo3t AFH B2 ¥z}

1}, Ho|H Al BioconversionitE o] 7 ] tAME A4 v|R= FTF

m Z431 ® 27 ) o4 A E (peritoneal macrophage)7} £4H]5t= Ale]EF}Q1Q1 IL—-B, IL—6,
& S35t FolHA BioconversionihEol 9]¢ WAL S g

L)3te] 15mL RFE &4 &

n 27} Yo FAH wAE FAZE o]8std tA] 3 (eF 8m
2 918t 10%FBS-RPMI1640 #j

L & dFA A (hemocytometer)S o]&3le] A E F2
AE olgst] AEZE 23] AHF.

» AHE HEE 10%FBS-RPMIL640 vlx]e] ¢F 1x10°cells/mLo] =2 HEerste] 4¥&
plated] 1x10°cells/mLe] HE g HZ=g}

m o] o, MEZE olFAE AR &L SAAUNETI thAMEZY 4 glstr] g &
Atz (Lipopolysaccharides, LPS lug/mL)e 2 gl 37C-5% CO, vjkr

(AJolEFIQl 23) EE= 48AIZH(AMEZ =4 =3) ujokdt.

= BB GHAET BUSE AL EAY SHE fishel wlek 2447 T, AE wjgele
st —20C YET] BB

m 7} oA dAAEe] F4 AEE FA5t7] St vl 48417 &, CCK—-8 A|ek& A7
3} micro—plate reader FFHEE A5t 7 ZAqA Y AEZ RS 3ol

n 27} 1] tf & A Z (peritoneal macrophage)7} AAkslE Alo|E7¢le ELISAH o 2 3FQ18}
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Aol EFIQle) 8l @ EFE23AE lug/mlo] HEE 0.5M AF 7IHYolE & (sodium
carbonate, pH9.6)9l 3] 43}e] ELISA plated]] 100ul EF3F ths- 4CoA gha) #2417,

GEZ23A 7 ZEFH platew MHA(0.05% Tween20-PBS)L o] &3l 33 M AH3s &, plate
o o} Q= AR g Bheg olgatol AT

Eo]7 uheS oukstr] 9l 1%BSA-PBSE 7+ wello] 200ul A £33 & ALl0A] 2
7

2407 F. AHAL ol gate] 33 AT The BLL o Sae] AL AAT.

S22} 2GE Al EFFAL &918l7] $I5te] Biotine] 2¢® 23 FAE Al
1 2 3 A35te] zF wello] 100uL X £33 & Ao 247t FQ ¥H8-A]

>
2
ol
>
i
off
H

2017 %, ARRS ol§3te] 33] AHT by BLe olg3t] TAAL AAY.

& 49l streptavidin—HRPE 200w 3 A8} 2t welld] 100ul & &
T35} %“a‘oﬂﬁi oF 208 WA,

202 F, AlFAg olgste] 33 AHF tF BEE o8t FAAS AAF,

streptavidin—HRP9] 712 ¢l TMBE Z} wello] 100ul X EF3 & <
Hh-3-A1 7.

u:

U
Ol
(o3
©,
>
2
>
12
\)
(@)
A
oft
2

208 &, 2N 32H(S,804) £A-S Z} welld] 50ul & A7} th-g 450nmollA] EFEE =34
gt BEFAE TE|a AolETIRIY] FEE AT

7 B APl EFESl IL-189] B§ SRR Fr]50] oF 74.8pg/mLE ek g
Eo|HAl Bioconversionit&E-2 1mg/kg B.W.9} 10mg/kg BW.9] T=2 Fo3t JEdA=
72} 83.6pg/mL, 95.6pg/mLE EHFol F7tshes Ao uEhd. 53] AHEe 100mg/kg
BW.2 Foj3 dgFdAE 106.6pg/mLe IL-187F 54 =Hgem oz Atz
Bl wElY-S w oF 1.4w) o] F7ksk =1 (2™ 16).
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140
120 T
100

60

40

20

O 1 1 1

Omg/kg B.W. 1mg/kg B.W.  10mg/kg 100mg/ kg
B.W. B.W.

a3 16, gAstE 25 ol A7 Eleke IL-18 EXls

IL-1b, pg/mL

n A M EZ7F BH| S AP EFIRIQI IL-62 -t ET 254 32.8ng/mLe] SAFH AR gt
Eo]H Al Bioconversion?tEL 1mg/kg B.W., 10mg/kg B.W. 552 Fo3 2ZA= =}
40.7ng/mL, 43.6ng/mL2 JElGon, E35] E2L 100mg/kg BW.9] T2 Eo3 212
e 48.1ng/mL2 &AW ZFE 23 vwste] ok 1.458) o)A O Bulso] Zrlste AL
2 Jehd (g 17).

60
50 T =
40
30
20
10
O 1 1 1

Omg/kg B.W. 1mg/kg B.W.  10mg/kg 100mg/ kg

B.W. B.W.

a9 17. 45 E 27 ) HAAEe [L-6 2u)5

IL-6, ng/mL

n 3 A5 E AN ZEIF BH])ss TNF—a9] A9, Zo|HA BioconversionttE-S 1mg/kg
B.W.¢} 100mg/kg BW.2 £33t 2Z A Z+2z} 1759pg/mLat 1772pg/mLe] EH]|5L HY
om E3 E2S 10mgkg BW.E2 £35S v TNF-ad] £H]50] 2088pg/mLE E2S
Folsl] g2 SA4UETY 1374pg/mLET oF 1.58] o] F7isle Aoz yeld (™
18).
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3000
2500
2000 - T
1500 ==
1000
500
0 1 1 1
Omg/kg B.W. 1mg/kg B.W.  10mg/kg 100mg/ kg
B.W. B.W.

a3 18 gAste B4 Wl A7 EHl6ks TNF—a EH&

TNF-a, pg/mL

4 ) th 2 Al = (peritoneal macrophage)7} @43 2 w o5& Alo|E7F9IQ IL-13<

IL 6, TNF—a9] E8]E z} 2E5¥HZ v wdle =438 23, IL-18< IL-69 S SolHAl
BioconversionAFE2 100mg/kg BW.2 FH3 25L& EZAL Eo5tr ¢S ez

HwstdS oW oF 1.4u) o] EHlsol FUisidlen, TNF-ao 79 EHolHA
BioconversionAF&2 10mg/kg BW.2 Tt 2E2dA= SN2 v|wste] <k 1.58)

}
o1 ErHliol 37t Ao Ve,
3

Ocontrol OLPS

proliferation ratio

Omg/kg BW. 1mg/kg BW. 10mg/kg BW. 100mg/kg BW.

a3 19, 438 B O AN xe =45

EolMAl Bioconversiondte& FEEE FAsHE o, B4 W thA A X (peritoneal
macrophage) 9] =259 z}o|E 313t Ay}, Eo|¥Al Bioconversion?tEg FoJstx ¢

1
2 Hmz;w ums}ﬁ% W 24¢ Imgkg BW.2 Fold AYTAH AL F4o]
19)

AP F7 100mg/kg BW.2 T3 A Fo A1 A
F7tstAl k= AL ® e,

t}. Zo|v Al Bioconversiondt&Eo] HIZAHE ZFAd] mlE J3F

n A W Fe WY vFALS Este] THE A=2AAFQ) ConA(Concanavalin A)$} BA

EAZAA LPS(Lipopolysaccharides)E Z+zh A ste] MEQ F4E =folE &<lg.

- 187 -



» ZdE " (spleen)E o] &3 AAHE FHLS thgd 22 WRler P

— 275 8% 40um nylon cell strainer(BD Falcon)E& o]g&3sle] @Mz a 9E ZF
10%FBS-RPMI1640 Hj 2|2 o]&ate] 23] =g,

— 23] M #3} v A E(splenocytes) Holg]o] HEFE &3d <2 ACK(ammonium chloride
potassium buffer) €& 2mL FH7}st 3, 28 HQF A2 A ubgAlA HEFE AAT.

— AYEL LA A s M EE 10%FBS-RPMI1640 vl XS o] &35l 23] A=

— A" 3 8] A E(splenocytes )= 8T A A (hemocytometer)& o]-&ale] ML =5 7
Q13 T8, 10%FBS-RPMI1640 v %] & o]-43led 5x10%mLo] 5| =2 Heat 3 2434 plate
o 5x10°/mLe] F¥=2 B3

— o]l o, AlZx= o}FAE HYA &S FANZTEH TAE &4& sty A% FA
) Z2F(Concanavalin A, Con A 5Sug/mL)™} BAIXZY AL 2357 3 kA=
(Lipopolysaccharides, LPS lug/mL)e.2 &3 th-& 37C:5% CO, Hjj 7]l A

3.

- 4 OFY ¥ dmg9AHE 24 Zolg G5ty st 48413 w43
(splenocytes)ol] CCK—8 A]2kS Ag

Aol ME 4ds g

O

& % micro—plate reader® F4EE =435}

[ |
=

2
>
Hd
. ol
1>

m = Eo|HAl BioconversionAtE-2 1mg/kg B.W., 10mg/kg B.W., 100mg/kg BW.E &5} H
<, 2 FAEo] 4.8, 6.2, 7.852 UEIP o o|FL AW ETY FAESY 3.99 v
g A, "YMER] TAIEY FAo FosA FUEINSS uvEd. 53 HolHA
BioconversionAH&-& 100mg/kg BW.2 o3 22 (ZA & ¢F 7.85)8 SAHYZZ(ZAE ¢
3.9)7 vlwstA-E W oF 2vje] AE FAE F7HF Ve

10
° Ocontrol MEconA
'(*E 8
S 6
S
B 4
a 2
0 1 . [ . [

Omg/kg BW. 1img/kg BW. 10mg/kg BW. 100mg/kg BW.

a3 20. A3 E v AT ZAE

a3k A-¢, EolHA BioconversionAtE-S FEo 513
218

B ST st dS FAF AP TAA Az S0 S (™ 21).
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m Zo|8Al BioconversionAHES x#stA] o L4
B.W., 10mg/kg B.W., 100mg/kg B.W.2 &3+ 2
Z2go0| z}z} oF 2.8, 2.92, 3.1 Z7}slE= Aoz JEY.
stA gk THE A5U42 ConAE @

,

zpol7b ZA vERA]

proliferation ratio

4

3

A2 stA S web vusds o, 4
oFrO.
e
Odcontrol OLPS
- T T
T 1
T
Omg/kg BW. 1img/kg BW. 10mg/kg BW. 100mg/kg BW.
a8 21. FA3E 8|AA LY SAE
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8 ) Zo|WAl BioconversionAhEe] AA W FUTAY BA

7}, E-o|H Al Bioconversiontt&o| F¢o] =8 A F7A%

ol
o2
l
N
=2
=
A

i
o
o

= Eo]HAl BioconversionihEo] AA oA WHEAS F7AZ wgl 7" WA o]
Foko] F2lo) owdt JFEFL n A=A AFE7] f5te] B APS AAF.

n B APES S5t d¥FEQ BALB/c A3 9F AF R Sarcomal80 FHHEE FYst
o 1EAE FE3 &, AFo) ALEF.

» 2t 2Fo) AAE SelelE B F, £E 50%, L 25T %7
FHAS 3Ash 2, ALE, 24 52 A AHe) 2AM A,

l“_t_,
o
o
.
-
=N
>~
=
Ho
11t
=2
=
g

m Zo|¥ Al BioconversionAtE9] A3 FE = AlH monocyte 8] FAAAAZT THYH E A
A FE fEgAH T2 lug/mle 71F A o2, AA W F488 2889 0, 1,
10, 100mg/kg B.W.2 AT},

m 270 BEdE lcc FAE o] &5t B IF Eolsle 7 o (Peritoneal Injection)
HE A3 den Fo T 2dd 3 A F 33 B FAF

" 13 FAF2 200ul/mice2 stglow, 2t A& Foritt FAIE wAstd 2§ 3 LS
Sk S
" F3F e B F o 2F U4 7 aF HAY A WEE 9%

» 23 TJFE T, 4 A BFEAE Edsta Az o B F (spleen)& el A3
ARl FoF 228 AZsle =7 G (hematoxylin & eosin stain)& /“/\] sty 2z 1
Fte Aol HAT

71 AF ) EolMA BioconversiontEg Zt Fx9 u:}a} 32 Zo} B}
S ohg 25 B #ES AFO ERA WHIE g3 2y, FAAYWERTOE Fo
Bioconversion4tE th4l PBSE T3t A9 Ha EFAS 22.5g2i VERG o o
H Al BioconversionAH&2 1mg/kg B.W.9} 10mg/kg B.W., 100mg/kg BW.9] 358 &
AP FANMe 22 22.8g7} 23.2g, 23.3g2 2 BERAV} FUle AEo2 JEoY E
FrEAAS YEhA &e(F 5).

:i_&J}u_%—lm
fo ot o0 v @
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sd., g
0.1
0.7
0.2
0.2

mean, g
22.5
22.8
23.2
23.3

Omg/kg B.W.
Img/kg B.W.
10mg/kg B.W.
100mg/kg B.W.

5. Eo]¥|Al Bioconversio

o

)

492
319
490
438

mg

Omg/kg B.W.
Img/kg B.W.
10mg/kg B.W.
100mg/kg B.W.

o

6. Z-o]¥ Al Bioconversion

-
it

L

T

o x|
7F #4435t

=2 Xl
o

)
X

-
X

EER)

ol f28 A7 WA FAL WA

o

=0,

13

@

1}. Zo]u] Al BioconversiontE o]
x|

FHNEE AAS

=
o

EAA e ole] BB A

B

72} )

=

o TAIZ 22222 ConA(Concanavalin A)

9} BA| ZEx=2121¢1 LPS(Lipopolysaccharides)

g,

o

= 71ge

gt

Al
A

AZ, ARAE, BAE 5)7b 230 243

=

Al
tol w27 =

(oh
Al A vl

3T
X

°

=

Al

~—
o

gel)

°o]E &5l EHo|HA BioconversionttE9] &

3.

=

=

, 40um nylon cell strainer(BD Falcon)

22 ¥ v (spleen)S ]

ted 23] AlHEF

£ |85

2 9= 3 10%FBS-RPMI1640 Hj=]

B
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— 23] M= 3} v A 3E(splenocytes) 54013101 HET1E 8 3]19‘4?_ ACK (ammonium chloride
potassium buffer) €& 2mL FH7}3F & 28 ZQF ALA HFA|AH FHEFTE AAT.
- A¥EF gAAE A AME= 10%FBS'RPMH64O Hj A& o] &3t 23] M F

— A" 3 v)FA E(splenocytes )= g?ﬁ]’&%(hemocytometer)% o] &3}e] Hlg o] 22 3
Q13 T8, 10%FBS-RPMI1640 v %] & o]4-3led 5x10%mLo] 5| =2 Heat 3 2434 plate
o 5x10°/mLe] =2 BF3

— o]l o, AlZx= o}FAE HYA &S FANZTEH TAE &4& sty A% FA
=+ (Concanavalin A, Con A bSug/mL)¥ BAMES FAL 357 93 dAHux
(Lipopolysaccharides, LPS lug/mL)2 2 &3} t}& 37C-5% COz vl 7]) A 4847t vf S

O

¢

|
>~

oo
>,
=
ju sl

——
(o]

k&L 1) & A E (splenocytes)= CCK—8 A]¢FS 273 & micro—plate reader®
FHAEE A 4 2HAAY] M E S EQIg.

< F=38 AFHol Eo|HAl BioconversiontbeS £33t & A7 AF HF F
4% 27, S4dzTe] ¥ FAA 108.7mgRT} EFo

1mg/kg B.W.,9} 10mg/kg B.W., 100mg/kg BW.2& Eo319<S u), 2 £A7F Z+2} 119.0mge}
140.3mg, 150.0mge. 2 ZF7Istg o, 53] 100mg/kg BW. Ad¥ o] A 2 F7Hgo] <&
L2 JYepd(FE 7).

1A Bioconversion?t&-<-

» B BAY FUte FAE TYES Pz XS HYMErt s 243t due
AL Ueill= ARE SANZTET Fo|HAl BioconversiontheEE Fo3 Aol A H|
F FA S UEd AL B 93] WA EY B0 FEHUSE FST F
L.

mean, mg s.d., mg
Omg/kg B.W. 108.7 3.8
Img/kg B.W. 119.0 82
10mg/kg B.W. 140.3 15.0
100mg/kg B.W. 150.0 5.6
£ 7. Zo]HAl Bioconversiontte& B FoAd FF-F A4 -AHY v FA Wl

w HFo] EASte WIMES THEe 4 HEE US| st THAEZ A=
ConAZE v|ZAME] A3 A3}, Eo]HAl BioconversionAtEE TR & &4
JJr Huste E2& TS AP TAA Az F2lo] & met folstA Frtste

2 ol (ad 22).

L
f
o

uf ConAel ¢J3 F248k A< 15% ¥z} 9.99} 11.0, 12.62 JERG wid

m = ZEo]HA Bioconversion?tE-L 1mg/kg B.W.,¢} 10mg/kg B.W., 100mg/kg BW.2 &
o =
AqslA] e 4 T AE F4EL 6.8 5L 100mgkg BW.2 g3 Agd=
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ASGL w oF Leujel AT FAFel Fol7h vehg,

15
5 Ocontrol MconA
g 12
[
o 9
©
2 4
E
o 3
0 1 ) 1 ) 1 ) 1
Omg/kg BW.  1mg/kg BW. 10mg/kg BW. 100mg/kg BW.
a9 22, @439 BFATY SAE
5
5 Ocontrol  OLPS
[qv}
. 1 -
o 3
‘©
2
=
o
O 1 1 1
Omg/kg BW.  1mg/kg BW. 10mg/kg BW. 100mg/kg BW.
Oy 23, EA4stE vFAMEY F4E
e v ER5te & U2 dAM X BHAX &4 FA5Hr] 9l BAIX A=<
A1 LPSE A st 39, ConAE Mg A-5-oF g8 Ax F2d zolg& el A e
(23 23)

. To]|HAl BioconversionttEo] AF o] FAE ZH o vA= FTF

THE FEF T EolHAl BioconversiontES FEEE A3 Z 25 ¢xFE HE
3le] =2 G M (hematoxylin & eosin stain)E AA|ste] zZt 2E7HY] xfolE& HFTH

I 23, ZFo|HAl BioconversionttES FoIdlx] e EHY
B.W.9} 10mg/kg B.W., 100mg/kg B.W.9] 352 Eo3 A5 F7te] 2287 zlol= e
A eFe-(ad 24).
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AH dMEe] 2A8HA 20| (H&E stain)

ki3

o] Al BioconversionAHsEg Fof

24. &

a9

q F

he

=)

o]#Al BioconversionAHeEg E o

or

o] FF-HE-4F

=
=

UeEld Aoz BHol Eo|HA Bioconversionit

oy
)

el

~—
o

Fadegd

to] F-olH Al Bioconversionihs-2]

As

FfE-AA RYg

[¢]
o O

N

= meAq @A 9l

on
o

M

~—
o

el
o
Ul

ol
oF

~
o

—_—

0
o

el

1A 3 o]

o
=

a

.
ali

o)
o

Uy

1=

o AAIsHA
Thlzk Th2 BFYel Al EFRR

=
T

7]

o__.u
o

M

~—
o

T
g

3

=%
=

|

é-_]__

stz 4

©] subset-g-

3T
X

Al
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v
it

.;(]

- AR AW (HPLC) 9

&7 =3 Bioassay &

T

&
O

B
xr
R
7K

(%)

100%
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-
it

Aegd A
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s
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R
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A

=1
=
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TE - g4z
(A) A 52 A ARATEE (%) AT Y&
EolHAlY FE2E 2 nloloAH
AALEo] gadaate] EAL e
W= cell line 44
- ggate] EAE Uehlle 9
¢ DNAZ 0|43 Zzadsig
= 2] Al oAl &taatd A EZAE &l
oAl Zuket E48& Yehl= 100 AGGAEo HolHA FAAX
I ESNEELEREELE T 2T seleawd 54T
(Al s7-4A]) 714 gl Aglate] ztz A7 wEol W
o] wal LDH assaya Al3st
cell cytotoxicitys &l
- HAF LM EE apoptosis FS S}
7] 938l TUNEL assay$t Comet
assay g 4|3
—Eo|HA BX|A 8- & .
HPHHZT ;&]i} T 100% A e v
H
2} ;Tgﬂjg - 23 A Aok SR 2 vl
9= | axg aga IR ERMEFIE) - 3 =l SRl 2w} wla
(2010) T ol B #AK A | 100% | - BA AR} sk Ax vlw
%E*él‘f:%_ =3} - AP =xAEleh SRl FolHALL
=o]7] #3% ZA ©} 3k SFAE uw
FHHATA AL [~y S Fz7e] Zo] ]
A AR e - 71 530l wE A G
e, HA Aulel]  wR= | 100%
HAst AF S - ZolAle] AP ARl
(&A1) CAchee
— AN B Al
Ty 100% | Al B WA 5% 800
T =270
- Lab—scaleo| A Z-o]HAl =49
Lab &l A draujxs 24 FH3)
BoH] A 9 Hlole AW A wgFA = .
= A _— 100% | - Lab—scaled]A] ZolHAl AAH 9
Rreledn | - BEe A P olon
EE% o =X |l = =) %
wol e AW AAIZ e aaxd A%
oy = = AAFEEYUAATH - Lab—scaleo| A B}o] 2 711 A AE-9]
AR FE=5Y 100%
[ p— )y AAFEEYUGA =4 43
Oxﬂ O O
. vl =N Q.3
7f ek dlo] 0.7 H A AL E_EUPE:LFQJJJ_E o] 8-k HP_Olifﬂ
(FE3A 2) Az a7 s 100% | wW3d=e 238 £z 44
— M

- Hpol e AMAAES] 75 S
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% a7 54
- [AgHEANAMY FEEHFE £
. EolWAl Hlo] QAWM AT
2ol u] 4 o] Al 100% FEEHFTE A in vitro
F2Eel | volenWALEs A monocyte el 7144 £
ey gd | A W(n vivo) B e
o I8 [P FENAY &5 4]
~ St S EolW A Aol L AMBAE
g * A W RABAH £ ¢ in vivo
AAES T w 100% | - BAMES) BA 24
(@eA 3) 24 S Zom A ol o AN ANE
AA W EddAd 24 1 in vivo
EYELEE:
=] 129 SR
PN EERE ArareE S0 QFAL AN S
Eo|HA uHioleAHAALES] FHE
k=N =z R}Fol Al X
2ol A LEshE Felmilel [100% ) _
wolegny | FHEIN T Equude 29g dsd Bus
e sae ga
U e A gzEdonvy wxdaud
i vitro TAZ(PBMC) £2] ¥, W] 55 7
Ho o 217+ PBMCE o] 43k 3
(A% weEs stel | AjelEztel 2H 2% (nterferon—,
32} interleukin—1, interleukin—2,
k= interleukin—=6)
(2011) - Pilot—scalecl| 4] Fo]HAl A}dA| ]
oA Eo] 9% dlo|leAHH L&

Pilot TF&Eof A

Z 7 scale—up.

- Bolwl A wpoloAMAL ]

Hlol @ AW A N _
_ 3 ZHEuAdES GRAS(generally
B 100% ,

. recognized as safe) mAYEER w|= FDA
- A FHRel YZH FFF 154
A E A g HEE nAES
ALg-Ste] Fo|HAl AAA S Hlole

AWM A HEZAL scale—up .
AEHAEA(FEAY [100% | Z2rEDHIE o] &35l HloleA
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aj
i~

H 5 & A5 du 2 dasE A
AlA AT A3

7t ANzl g o

#4EF Uy 44

(1) A747 2%
(&9 @ A4)
=3 AEF =
FEA | zxns | HAR
T8 Fx | 4| FEEE g 71e}
29 | 5 WBWHT | FYH 5% | SCI | ®vSCI
= ] 249 | FF
Alq
EX 1 1
BIAT |
=4
=
S a3 °
(2) 4747 B8 ==
(9] @ AF)
2= A
w2 TEHICT gzs | ga4s | msA= dzzn | g
EF 1 1
BEAG |
2@ 1 1
v =EAA A
A A A 2F 1) 9]
o 32 =] = =h=}
e ZFT aqq [wand [zean S VolNo)l g SCIFE
Fisetin induces
tosis i Food and
apoptosis in
A od=, | Chemical
2010| Huh—7 cells via |2%d | ¥R = , 48 Z9) SCI
) A4 | Toxicolog
downregulation of
BIRC8 and Bel2L2 Y
A mechanism of
apigenin—induced Food and
apoptosis is Chemical
2011 PP Pue | @Ea | Ags | 19 9 | scl
potentially related Toxicolog
to y
anti—angiogenesis
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and anti—migration
in human
hepatocellular

carcinoma cells

Sulforaphane
induces apoptosis
in human hepatic

cancer cells

through inhibition

¢ Biochimic
0
=3, a et
2011| 6—phosphofructo— |d9d2 | Y=z ;Z_ G| 1814 9] SCI
£ 3% | Biophysic
2—kinase/fructose ° Py

—2,6—biphosphatas a Acta
e4, mediated by
hypoxia inducible
factor—1—depende

nt pathway
Galangin induces

apoptosis in

gastric cancer cells

i ) Food and
via regulation of Chermical
emica
2012 ubiquitin Ao | YA | "AAFZ ] 50 =9 SCI
] Toxicolog
carboxy—terminal
. y
hydrolase isozyme
L1 and glutathione
S—transferase P.
Apoptosis by
aloe—emodin is
mediated through
) Cell
downregulation of ]
; biology
2012| calpain—2 and AL | IdHEA | AGF | ] 36 =9 SCI
. . 1internatio
ubiquitin—protein
. . nal
ligase E3A in
human hepatoma
Huh—7 cells.

- 200 -




o
O

o)
)

il
5!

Hlo

Hlo

o
O

o)
)

il
5!

N

A

==
o]

A

—

__o_l

__00

==

A

—_—

5
B!

o

rk ARI S} 33

g om| S| S
FHc S
H = ks
W_za S
) H n;\Us
do F
N g8
S 2
ﬂ N
™
o
o
M‘u
<
o
= A
__| ¥
| T
8 Mo
ks
S
<=
‘mO
3
o
do
= |[%o| @
B
<
w |55
o No | RO
o Ko | Ko
~ 3r | 8r
B E

u Q=g

(1) A4 47

ar
X
gny
~
)z
ar =
3
G
H
A
5
el
1_7A|O
!
~ 3
RO
Hir
" —_
-
W o
oF
o
TIx
<O T
=
Kidk-
X i
X _z._o

7] (24 w7

= 9]

e

271 (29 o)

= 9]

e

(3) 2k 7]

- 201 -



Ab ZgAIAE ThE A

AL Az (e - A) 18z A (29 @ 7))
ZleAE | Zleeld | 7%t A 4 ARG A B A
1 0 0 1 0 14 14

5. Tl g o] 3H T o4l ZIAA el E R

AREE FuhEe ) | Tas MR

e
oo
oo
k
s

2]
o3t
b

- 202 -



" 71E Sol= FolHAl she-aA] Zokellnt AFH Jleng, & AFIAdA Lol
232 I HxE JPAHAE ol &7 FolHAl =AM YL BEFoe g Foly
A =2y 55 52 Il B e 24 A=Y

" ]E EHE BolWA 228 OE AEFNIEL THC AxdE Loplw AT
ol gemz, B ATHANN dojd 47z =AANY ez A 387 AdA 3
AT ABAEL Aol Fu B 2olo] S5l2 298 ALY

" 7)E =2 FolwAlY wiA] i Eokdl AFHE o, B dAFFAdA s HolWAl

&, AEA ot gl Aulg wiA] NI =X A, vlole AWM o] &3
T WP AFE FHEMeH dF ZHE FAFGEA(SCD * A== AE T
=

Ead

. BolWAle JUHE ZT BHo

b, Aey 2w o

B A7E 2R ATASH oale] AEH] o
A% FAAD AN AT Lofol Al

o
=
o 17573

5
Beto] aTHER, B A7 54 58 BolyA #28e Ygaz o
Wele] RAYEYN ATE B A4 FR ATE de] A4 1H 0¥ =BE F
Al B=A(SCD 8 F=H=ATAT SdeAol 27l FuY A",

o AE L AFERA 9

= U R FANY 2AER
#l7k ol Tl T glo
9, ZolmAe 17} 2
gom o2 o3l FF, ABVSHFE L ISHUEEL 5L HLH Ty g

ool #ujd A=

m 20083 AFoFEFFAAR 25t

%—l = -
7k 1,629,00083 7 29921 Q= A8Y. Il d7e =337 §E5E=F I HL

30 2

- 203 -



Nlo

Q]
1=

13009)9]

o] 4(1%

of9l

Z8tAY 23k 7hE

g} 75l ofuHiA]

H

wK

P a2 g9stole e

Fs

~O
oo

7z

)

Al

=
T

— AH3} AL

- 204 -



SATINE B oM

He6Z

o__.u
o

M
X

EX

0

gl A

Ao

oy

| =]

o]
Jo

wK

wK

Him

_
o

B

Aol Agd 7oz A

o

ki3

123

sl o

o7

= 7ls= &

b =

o}

!

[e]

e A P

22y
A &

I (22%) Bt =3k5-

7'(

J
o
KR

i drht e A=

3]

2293} 18U 0|5 dTAEVIT Hrt

/\E]

o] FraAFE] 28%2 A

7'(

o, TAL

m T ARA] o

~O
ol

AL AR 2

B
kA

A HE BEo] ojuyy] wFd,

_
o

=)

]

°lo

B, FARA ol A

s

= A FARE LA

s

Foha el

S
pd

Fofof

il

AT ZF7E et

o] HAHTHE

o7 2 (njo] 27

—_

AL E tHE B2l A 30~40%

- 205 -



- 206 -



HM7% #aEd

Branching Structure and Chain Conformation of Water—Soluble Glucan Extracted from
Auricularia Auricula—Judae. Xu S, Xu X, Zhang L. J Agric Food Chem. 2012 Mar 10.

The molecular structure and solution conformation of an acidic heteropolysaccharide from

Auricularia auricula—judae

Ganoderma Lucidum(Reishi) in Cancer Treatment. Daniel Sliva, PhD. Integr Cancer Ther
December 2003 2: 358—364.

Growth Inhibitors Against Tumor Cells in Cordyceps sinensis Other than Cordycepin and
Polysaccharides. Yuh—Chi Kuol, Ching—Yuang Lin, Wei—Jern Tsai, Chia—Ling Wu, Chieh—Fu
Chen and Ming—Shi Shiao Cancer Investigation. 1994, Vol. 12, No. 6 , Pages 611—-615.

Hypoglycemic Effect of Water—soluble Polysaccharide from Auricularia auricula—judae Quel. on
Genetically Diabetic KK—Ay Mice. Zuomin YUAN, Puming HE, Jianhui CUI, Hisanao TAKEUCHI
Bioscience, Biotechnology, and Biochemistry, Vol. 62 (1998) , No. 10 pp.1898—1903

Effect of Polysaccharide from Auricularia auricula on Blood Lipid Metabolism and Lipoprotein
Lipase Activity of ICR Mice Fed a Cholesterol—Enriched Diet. G. Chen, Y.—C. Luo, B.—P. Ji, B.
Li, Y. Guo, Y. Li, W. Su, Z.—L. Xiao. Journal of Food Science Volume 73, Issue 6, pages H103
-H108, August 2008

Evaluation of antioxidative and hypolipidemic properties of a novel functional diet formulation
of Auricularia auricula and Hawthorn. Yangchao Luo, Gang Chen, Bo Li, Baoping Ji, Yi Guo,
Fang Tian. Innovative Food Science & Emerging Technologies, Volume 10, Issue 2, April 2009,
Pages 215—221.

Improvement of exopolysaccharide production by macro—fungus Auricularia auricula in
submerged culture Enzyme and Microbial Technology, Jing Wu, Zhong—Yang Ding, Ke—Chang
Zhang. Volume 39, Issue 4, 2 August 2006, Pages 743—749

Evaluation of antioxidant property and quality of breads containing Auricularia auricula
polysaccharide flour Food Chemistry, Lisheng Fan, Shenghua Zhang, Lin Yu, Li Ma. Volume
101, Issue 3, 2007, Pages 1158—1163

- 207 -



Optimization of ultrasound—assisted extraction of melanin from Auricularia auricula fruit bodies
Innovative Food Science & Emerging Technologies, Yu Zou, Chunyan Xie, Gongjian Fan,

Zhenxin Gu, Yongbin Han. Volume 11, Issue 4, October 2010, Pages 611—615

Chemical characterization of Auricularia auricula polysaccharides and its pharmacological
effect on heart antioxidant enzyme activities and left ventricular function in aged mice
International Journal of Biological Macromolecules, Qin Wu, Zhiping Tan, Haidan Liu, Lei Gao,
Sijie Wu, Jinwen Luo, Weizhi Zhang, Tianli Zhao, Jiefeng Yu, Xinhua Xu. Volume 46, Issue 3,
1 April 2010, Pages 284—288

Conidiobolus osmodes isolated from Auricularia auricula—judae. C.T. Ingold. Mycological

Research, Volume 93, Issue 3, October 1989, Pages 335—339

Carboxymethylation of polysaccharides from Auricularia auricula and their antioxidant activities
in vitro International Journal of Biological Macromolecules, Liuging Yang, Ting Zhao, Hong
Weil, Min Zhang, Ye Zou, Guanghua Mao, Xiangyang Wu. Volume 49, Issue 5, 1 December
2011, Pages 1124—-1130

Studies on molecular weights of polysaccharides of Auricularia auricula—judae. Lina Zhang,
Liqun Yang, Qiong Ding, Xianfeng Chen. Carbohydrate Research, Volume 270, Issue 1, 18
April 1995, Pages 1—10

- 208 -



T
"

[l

NF

A7 EAd S AT R

=l

-l

FUFAAFRAM A

AU,

o] E1AM U&=

2.

H

P

¥ o}

S
=

]

A7) SN A S AT AT

3. =7 E 71

ohy) ok,

- 209 -



	바이오컨버전 방법을 이용한 노지재배 목이버섯 유효성분 대량생산 및 제품화
	요약문
	목차
	제 1 장 연구개발과제의 개요
	제1절 연구개발 목표 및 내용


	제 2 장 국내외 기술개발 현황
	제1절 생산 및 시장 현황

	제2절 개발기술의 산업화 방향 및 기대효과


	제 3 장 연구개발 수행내용 및 결과
	제1절 세부과제

	1) 한국인의 호발암 세포주 설정

	2) 목이버섯의 항암효과 탐색

	3) 3종 목이버섯 추출물을 사용한 암세포 증식 억제 실험(MTT assay)
	4) 3종 목이버섯 추출물을 사용한 TUNEL assay 실험 
	5) 3종 목이버섯 추출물을 사용한 western blot 실험

	6) 목이버섯 바이오컨버전 수용성분말이 간암세포의 세포사멸에 미치는 영향

	7) 일반 간세포에서의 목이버섯 바이오컨버전 수용성분말의 세포독성 실험

	8) 2차원 전기영동분석을 통한 간암세포에서의 목이버섯 바이오컨버전 수용성분말의 항암효과 탐색

	9) 질량분석을 통한 간암세포에서의 목이버섯 바이오컨버전 수용성분말의 항암효과 탐색

	10) Proteomic analysis로 밝혀진 단백질의 validation

	11) PRDX1의 단백질 발현량 분석


	제2절 협동과제1: 목이버섯의 노지 속성청정재배방법 확립

	1) 목이버섯을 노지에서 재배하는 이유

	2) 목이버섯의 균주 보관 및 균사 배양온도 확립

	3) 목이버섯 (속성)배지 제조방법 개선에 따른 생산성 향상

	4) 본 과제에서 추구하는 목이버섯 노지재배의 간편한 재배방식

	5) 목이버섯 봉지재배용 톱밥배지의 생산성 향상을 위한 추가 최적화
	6) 목이버섯 균주(백두1호)의 봉지배지 방식의 노지재배에 대한 농가에서의 실제 생산성 평가

	7) 재배조건에 따른 목이버섯 자실체의 면역활성 평가


	제3절 협동과제2: 연구개발 결과 
	1) 목이버섯의 생리활성 지표성분 분석법 확립: B-Glucan 구조의 면역활성 다당체

	2) 목이버섯 자실체의 청정추출분리정제공정 개발

	3) 목이버섯 자실체의 바이오컨버전 발효공정 개발

	4) Pilot-scale에서 목이버섯 자실체의 발효미생물에 의한 바이오컨버전 발효조건 최적화

	5) 목이버섯 바이오컨버전산물의 청정추출분리정제공정 최적화

	6) Pilot-scale에서 바이오컨버전산물의 청정추출분리정제 조건 최적화

	7) 시제품 개발 및 생산

	8) 목이버섯 바이오컨버전산물의 생리활성물질(유효성분) 분석
	9) 목이버섯 자실체 바이오컨버전산물의 면역활성 역가 비교 평가
	10) 목이버섯 바이오컨버전산물의 항암 및 면역증진 효능 검증(in vivo)


	제4절 협동과제3: 목이버섯 추출물의 면역활성 검색 및 유효성분의 시제품화
	1) 목이버섯 추출물의 활성 분석

	2) 목이버섯 추출물이 T세포 증식 및 활성에 미치는 영향

	3) 목이버섯 추출물이 monocyte로부터 DC로 분화 및 성숙에 미치는 영향

	4) 목이버섯 추출물 유도 DC가 말초혈액 림프구(PBL)에 미치는 영향 분석

	5) 목이버섯 추출물에 의한 NK세포 증식 및 활성화에 대한 영향

	6) 목이버섯 자실체 Bioconversion산물의 유효활성 분석 
	7) 목이버섯 Bioconversion 산물의 생체 내 면역활성 분석

	6) 목이버섯 Bioconversion산물의 생체 내 항암활성 분석



	제 4 장 목표달성도 및 관련분야에의 기여도
	제 5 장 연구개발 성과 및 성과활용 계획
	제1절 연구개발 성과

	제2절 분석결과 향후 연구계획


	제 6 장 연구개발과정에서 수집한 해외과학기술정보
	제 7 장 참고문헌


