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(R&D Project for Development of Functional Polysaccharides
using Enzyme-linked High Pressure Process(ELHPP)

Convergence Technology from Red Ginseng Byproducts)
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< SUMMARY >

| ELTES \ D-02

Purpose&
Contents

. Development of Material of Ginseng Byproducts using ELHPP technology

A. Pre-established extraction Methods of Functional Polysaccarides
and Secure raw material.

B. Analytical Methods of Functional Material

C. Establishment of extraction method of ELHPP

. Fuctional analysis of ELHPP

A. Antioxidant test of ELHPP
B. Immune test of ELHPP

. Establish short- and long-term R & D Commercialization Plan

A. Commercialization priorities and set short— and long-term measures

to secure raw materials
B. Ensuring core material commercialized mass production system settings
C. Domestic and international commercialization of R & D Direction

Results

. Development of Material of Ginseng Byproducts using ELHPP technology

A. 5 kinds of Enzyme (Amylase, Cellulase, Pectinase, Hemicellulase,
Xylanase)
B. Increase 136 percent yield of ELHPP Ginseng Byproducts

. Atopy skin test of Ginseng Byproducts

A. Observation of improvementof skin sensoty test
B. Increase of IL-4, Th2 cytokines in blood
C. Decrease of Histamine in blood

. Antioxidant test of ELHPP Ginseng Byproducts

A. Increase of Radical Scavenging effect by DPPH, ABTs and total phenol
contents.

B. Increase of Antioxidant related genes in Keratinocyte cell lines

B. Increase of Immune related genes in Macrophage cell lines

. Establish short- and long-term R & D Commercialization Plan

A. Commercialization priorities and set short— and long-term measures to
secure raw materials

B. Ensuring core material commercialized mass production system settings

C. Domestic and international commercialization (marketing) Direction

D. Set the Commercialization R & D Direction

Expected
Contribution

. 1% step : R & D projects planning support system

A. The first details : ELHPP ginseng byproducts extraction techniques and
materials developed Fairness Review
B. The first partner : Antioxidant/Immune test of ELHPP Ginseng
Byproducts
C. Consultancy : Market analysis and business model creation, patent
analysis

. 2" step : Long-term R & D Commercialization Promotion System

A. The first details and optimized the first partner between efficacy and
optimize processing conditions
B. Product development and introduction of ELHPP Ginseng Byproducts

Keywords

Red ginsenglp r e s s ur eA ¢c 1 d 1 ¢
byproducts process (ELHPP )|polysaccharides food

Enzyme—linked high Health
functional
convergence technology
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Proximate compositions of white gmseng, red gnseng and red ginseng marc
Component
Carbohydrate
Crude fiber
Crude protein
Crude lipid
Crude ash
Moisture

URed ginseng marc 1s a byproduct of alcohol extraction process of red ginseng.
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Group Contents Ingredient

*Protopanaxatriol(PPT)ginsenosides

. Saponin ) ] ]
saponin (3—6%) » Protopanaxadiol(PPD)ginsenosides
* Oleananeginsenosides
N—containing * Peptides,Nucleicacids
substances  Protein,Aminoacids
(12-15%) - Alkaloid

» Essentialoils
» Fat,Fattyacids

* Organicacids
Non—saponin Fat—soluble component

Phytosterol
(1-2%) y

* Polyacetylenes

e Phenolics

* Terpenes
* Oligosaccharides
Carbohydrates )
* Polysaccharides
(50—-60%)

e Sugar,Fiber,pPet
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+ Vitamins(Water—soluble)

e Minerals
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& =X (TEWL, Transepidermal water loss assay)
54 A5 A3 F (0, 2, 459 APA P+ DNCB I F-EX 2, 4, 6
Fo % H H%E F97F Axd ’“Eﬁoﬂﬁ At B (g/mh)E& vapometer(Delfin) &
SA3G A~ A % 22~24TC, F% 50~60%7}F A== 27do]oof &4,
1% &<te] TEWL ?7‘4 = 27)+S 493 TEWL i = dxp7) 7b3 ze

574 274 vhg-2 FX] FFel magnetic bar(l mm in diameter, 3mm long)g— 13
(Ketamine+Rompun : 80+10mg/kg) & MU a5A 87+ AdE2 Alg A3 3 (0, 2,
4F)0]  AAE S DNCB  ¥RE=EX 2, 4, 65 AF A AFHFAC,

MicroAct(Neuroscience, Tokyo, Japan)E ©]-83}] scratch countE SA S AE <.

(3) A1gE(F=dgn)
231 54 FF7I€S o8 T FAES 71 U9IA A25dT

O F4tel AATIA FFE 4.7~74% FFOE 4] oF 30} FFolw] R Mz A
o} Eylme WTeh BAA Erhu BuHE, ot AYTAL S Axsts

HAM vFor BAH= Aow 44,

b &4 FAAE FAE T AREAU AUZA Y st Hrt

O Al3Eufe¥: HaCaT cellse DMEM HiA]e 10% FBS, 1% penicillin/streptomycin, ©] ¢
b Az A 7] Al g 4549 g WA g

O ol9lo| = FdAF EXH(RT-PCRH)S ]85t Catalase, Superoxide dismutase2} &
it asiA2E" Ad {FARE B

stAZ=a ¥ =AY : Macrophage cell line €1 Raw 264.7 cell& o}&3te] dddZxad=
. ZF AIZE 6 well plated] 2 x 10° /well® EFa}aL 12417 v % ?:a Zo| AETES
et A=AE primer =4 [L—1a, [L—-1B, [IFN—y, TNF—a S AF&35lo] 34

o,
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O M¥E EXHE =4 (MTT assay) : MTT (tetrazlium 3—(4,5—dimethylthiazol—2—yl)—2,5—
diphenyltetrazolium bromide, Sigma) assay+= Sladowski®] WS wat 433, MTT
assay A 6 well plated] FSHEE 12A13F vt & LPS= /\Pﬂ stress& 23
24A17F Fo] A7 mEAIA 3, 6, 109 &9F WS 28l MTT €9 (Zmg/ml) =
Y31 incubatoroll Al 4A)1%F w3k & dimethysulfoxide (DMSO; Sigma)® €347 540nm
9] w}# o A microplate reader (Molecular divices, USA)E SHEZE =Asto] AE AES
S AAbeE HAE AES (Cell viability, %)< thS3F o] HoE g A4 = control
2 stal ojue] O0.D. #= AlxEe AEZTF 100%eta golstar, YWz o FA3sk 0.D.
e AUA R ks st ok 25 Cell viability = ( At 3/ 84" ) * 100

O AMEel 4E ¢ Abd gn Wed] A5k S del NF-kB, MAP kinase 9 22 ©
M2 S western EATH S o] &3to] B3

(4) F2 2 F57|HR&D7I A LAY F£): 37] R&D A3 3

O 21¢ELETE FAFAES o)8d WHYFI/AFEUE A 2 49 ARTF4
EFANL— QA ATF7IF 2 AQdTH] ¢ 39, 99
O 2314 aigs SaHAE 71648 7 38 AA 28 A
Q@ ziadaEAEY TAFAE 7 EFY ] AE 484 Hob
@ =1 EaALg FAFAE Vs E5Y WS/ Em L JidSA
Aelgd 2 71457}
eh. WS /A BE Faid H7Hn vitro 2 in vivo)
. IAF0 g MXATBE Fa84 H7Hin vitro 2 in vivo)
. dE =27 (FET) N FA NaAd 524 H7Hin vitro 2 in vivo)
@ 23} aigd SAHAEY WASX/AErE a2 oo A
sHEd M 2 71ddAT
© 214 aLgs FAAEY A HkAA
® A&7 % NEH(AFSH)
(W) 371 R&D A3k F394
O 2314 asgs SaHAME Fd a3 AY WIS 14752 F i (1~3dxh)
TAHRAEE Sl a1 HTE XY FEE L A AR/ AT R oY WA V)
A¥7be dHEgH A F2F 2AE S8 1R8I 13784 E e
Q@ ZAFFLFY TATAE ol BEAY] 9FeE WA A7 s A P (1~3dA)
Hug T geo] - SAHRANE S A A g4 AES ol&st AE B
g9 g FE 2ES o]gste] HEuE NS AF 7S AE olvURE AFE Y
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pancreatin, trypsin, chymotrypsin, catalase's©] o™ Algre] o] A= urokinase’}, 2] &E

Aol 4= amylase, proteases©] FHFH oz AAkE L QS

X
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O 200099 A8 GA2AAANHS oF 159 G2 FaE, A& 327 9F 33%, AF
L G271 14%, AEY BE 47 14%, 9oFE §47F 33%, 9748¢ a47F 3%, AHg
AAaAL 3% HEE AIFE FASHAL &

O A8 a9 2%, 20099 7122 9F 3 billion USD9] A &S dAAetar gow A
10d7F A9 AFE(CAGR) oF 8%l olF. A& airt AREEo H& A 1=
T Aa A oF 100wle1A4 100080 o]2% Ro® deotHm 9l7] Wi, 53] 21C 7}
d U don #IE vlele sshielAe GiE RFRATEA 1 240 U
AA AAE o o wmEt AEZL 4 AT 3ALe] Ay 229 nlo] o -3}st 4
A 719 e AF7E A s FAY
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O v3+ aeA 223 /A Ay S 2L Ves Agshs FEel an Ast
of v FE& Tuist ¥ A4t Haud FEAe AeEres, dAd ¥ o dud SO
2 7Y AEEs 7 wEAA aRRE FEste], MR AdH s iE 7heAd
o] A& Ao 7|
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19 2. 2AFELEH FHAFAEY OA FEITRE

(1) TR AT G B
EANEMNEREEYH FE53 Ug9A AR T AEYDEA =L carbazole-sulfuric acid WHoR =
=z

Atk Az gdA As 0.03g0] FHF 10mle ¥ 1/1022 Ao A g2 ALEssd.
A& 0.2mlel ethanoloﬂ 23803 0.1% carbazole®< 0.08mlS €33k & sulfuric acid 1.2ml& #7135
o] vortexdt ¥ 85C =2 A% water batholl Al 158 &<QF HE-SAI AT WESAIZ A5 1mlS FH 3l
spectrophotometers ©]-€3}o] 525 nmolA FHEE FHSI T EFF S 2 galacturonic acidE A}

B3] EEFHE A4S o] ROETE FAYAE FHE AYTIA FFS DA

g

o
i

f=h = =
22 659 NolNga "F925 FAUAEE(F)RRE 75 B4 ALSZ
= =]

& A
2A ZE(23£3C), FUlFE(55£15%) B BI1(12A180) 7 2= @A Ao
1 7t 7] £

CAgEE e 4 R AdEE 1o0vkey 60vke et Tﬂﬂ% Svte] 2 & 657te
AL, Al R § 7R EEIRbe Flen, 75wl ARE skal A7) of
BEs 24/\]1} i]s}owr 1% DNCB(20040) &} =225}aL 3%1 Fo 22} m¥akglT) 17
T 3L

(DNCB*‘l"”(acetone : olive ol = 4 @ 1)) ANI=EH
$:214-88-58905)9 o] F3}o] AFR(AINT6AEZE )2 A Z5HS
NFEEY 200mg/kg/day S AlE9t &35t Az

o R g5 APS S8l A ]34?3 o3t ¥ ATs gt & Yo,
Al e olEy yHAS Fi 3 SCORADW (Scoring of Atopic Dermatitis)S ¥ 33}

=
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T 54
=7 2374 mpg-2 T x| 92| magnetic bar (1 mm in diameter, 3mm long)E "}
(Ketamine+Rompun : 80+10mg/kg) & 243t th &5 A TS A dEZ Al A3 3(0,
2, 45)°] AHA A TS DNCB IHEFE 2, 4, 659 A% =4 A5 A2, MicroAct

=
(Neuroscience, Tokyo, Japan)E ©]83}9] scratch countE =743}t

® g% Jl IgE 5% &4
asAgTS AFdEE AR AAFH (0, 2, 459 AWAIETS DNCB 35 =X 2, 4, 65
o m}g-2~2] ¢k}l A bloodE A FH 3 T o] F centrifugation(3000rpf, 4°C, 10min)3sle] =

A Al 7FA] —80Col B.#EA T A1E F8 % Plasma IgE levelS ELISA kit (Bethyl Lab,
Mouse IgE ELISA quantitation set)S AF&3lo] #4133t}

@ 8% IL—4 Th2 cytokine =4
A5A TS A=A Ale AdF (0, 2, 47)° dUAE S DNCB 35 =X 2, 4, 6
of] w}9-2~2] ete}of| A bloodE HF 3Fe] centrifugation(3000rpm, 4°C, 10min)$ plasmas
23} IL—4 level= ELISA kit (Enzo life sciences, IL—4 (mouse), EIA kit)<S A}-&35}¢]
sy

e HE N

gl 1 3]~ =4
slzgtnlel BEe FeA Wge] FRF WA F el ATAVTE NWEL AR
AH 0, 2, 450 AWAFEES DNCB THEE 2, 4, 65 bloodE AHFHsk,
centrifugation (3000rpm, 4C, 10min)$ total plasma histamine level& ELISA kit AF&3}
o] =43ttt Histamine® % AT kit (ALPCO diagnostics, Histamine ELISA)e]
standard sample& AFg3}o] A3t}

|
&

A

o
ae)
b

© =2 ¥y I

A TR A T stae] vRE HEste] xEddoRm uAsilth. GAEE alcohol
3 xylene o 2 Fpste] w02 gt §, vho]ARES o]&ske] Smelste] s
0] ] alcohol? xylene =2 wejd& 11]74'5}9?\3}. hematoxylin&eosinoi o M 5}o]
¥ 9] FAE NIS—Elements(Nikon, Japan)® 573to] #2412 Image—pros &85t
o] Fel, 9548 AES FRxA A& oﬂlﬂr%— ZAFeteloH, Toluidine BlueZ <44 3}o]

mast cellS B3l 32Nl g83d A2 FA2sA),

=]
i~

l:L:l B

4. 47 2% R 1@

(1). FAFAES] 7154 934 &4 A

(7} FAHRAEE S mAA el o g A ThEA
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7t ALY BE SRR WYIA G AR Ao F 33 Aok FHR
A= F i%— A2 8k%S W (ELHPP—RGBP) &4 A2 % (HPP—RGBP)l
—amylase 2] Al 2%, hemicellulase 2] A] 25%, xylanase 2] A 20% % 23
FaFo] 743k o™, cellulase$} pectinase A& A 247 31%, 7%= S713F 2o =
ekttt 2agAe F a4A s S W (ELHPP-RGBP) A 2] (RGBP) 9} 1] 1L3}e]
hemicellulase®} xylanase A& Al A A ko] 9%, 3% = H45F 3L, a—amylase A

2 Al 19%, cellulase 2] A] 59%, pectinase #2] A 30% =2 AHATFFA] ko] ZF713F A

S B2 oAt mEglA FARAEEZEH AAAOEAE 25 F AT HAYY i e
cellulaseE A glst= Aoz Folygdom, o]AL cellulase g0l o8] SAHFEAME

O
ofN 2

3t 9 XA A Ro] BiE o] AT A7} 0] ¢ {o]3 AEHE Fo] FEa 8o

E 3. FARAES aiA e 9% AAGIA T§F vn

MMCHEH  ETQ EARAS AR AR
=2y _
(mg/g) tie| 7| =2 (%) tie| 7| =2 (%)
EARALS 13.63 - -
=N EARELAME 16.57 - 122
_7:<__T]_OI-§__/I\_%6I— %/EI-':'AI_I-%
= = v 16.19 98 119
(a—amylase)
ZOAUELSE EAMEME
T 21.64 131 159
(cellulase)
_7:<__T]_OI-§__/I\_%6I— %/EI-':'AI_I-%
= = v 17.69 107 130
(pectinase)
ZNUEL8E SARME
i v 12.37 75 91
(hemicellulase)
ZNUE48E SMREME
sEe B 13.20 80 97
(xylanase)
x AT A S (Axd TARAE 1g 7)F)
(L) IARAE] FA W oA 58 24}
Zt Algw FA wEl IARAERRE 259 gdAd e £8S5 vy Y oA F
S 2AEI T TAPRAME Y Og3dA] 8 FE2S Y8 AL Y9 TANAE %
izt %Xé%‘i ﬂ?% OA F2E] F%F WE&= ALt 4). HPP-RGBP %
o}
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= ZAgTA A 5SS Fole H aRHAdE AT 4 Adrh Eg FAEARE 9
aAaAg BE A &S vuwd 43 ELHPP-RGBPTS HPP-RGBP# HUF =&
gdA &S YElY o a4AAE 7 gdA FE0 a3 oly, zﬂ?} 2ggIEe] T4
FAE gdA] 85 Sustelr] Y 7 aad el whHo gt dakE )
E 4. IARAES FA W& gIA =& v
FAPALE
BERs G 8 (% N
] ‘4 ] TE( 0) \:HH] 7]{: aok(%)
TAAE 5.08 -
23 FARANE 6.06 119

(cellulase) 6.91 136

e
« 4l F8(%) = FAFAEERE 2 U3 A(g)/Sa e (2)+100

o

3 SAE AR O] AT A S
TAA T & AT A FHS A A= 1 4 3 ¥ 33 g Ao A g
2o ELHPP—RGBPi*, HPP—RGBP+*, RGBPi* =02 =4 yEgew, HPP-RGBPw-&
RGBP HU} A3 A 5ol 36% < 7Hekglal, ELHPP—RGBPw 38k RGBP Xt} 4t
A gako] 58% =718 Ao 2 yErygth 3 ELHPP—-RGBP-& HPP—RGBP* H.t}
A THEA T 16% S7HeE Ao 2 ARAEAT o= 18 AE Al FAFAHES] thdA
FEo] TV RN AdudA deFe] FUbE AL, 2aYgEAEY A 2 B a4 A
27t FAFAES] AT AY] FES Fuisiste] ¥ andoes AEHASS & F A
th b B AFoE cellulaseS o] 8% Y a AT 7S IATAE A4

A FE7IHo 7 FA3}ste] RGBPw, HPP-RGBP+*, ELHPP—-RGBPS H w3l &% %

7} ARe Aasg.

|

|

5. TAFAES] A WE AT IA TFF v

AMCIE  EDQ BARMES EARME
gz .
° (mga/g) the| 7|&=&H2H(%) o] 7| Z=8H2H%)
AR E 12.10
239 FAEAE 16.49 136
24 EASE TS
" moe 19.11 116 158

(cellulase)
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28,00 -

24,00

19,11

—
2 o000 - 16.43
[=r]
E
] 16.00 - {
=l 1210
" 12,00 - T
&0
o
: 500 -
il
=) 4.00
;u
|

0.00 . .

ZHFME ZFIUZMIMNE ZRUFAEE
= M S AME (cellulase)

19 3. FAFAESY T4 e AU A FF v

(2). FAFEEY] k&Y A5 /Y E5%87

Fol gk vk o] glolA] obEy] Wie wlfE vlwste] HEY St A}

@ A= %L AZ2 &S (FER : Feed Efficiency Ratio) =4

AWzt FAFEEEARE AT vkl oA A

ofy
)
>
1
fol
o
||\
o
iy,
_E‘
rlr

AT vlaste] G TE Al@eA (o ey 54 i 2, 4, 650 54 olst 0, 2,
4722 7)) 45k duk3abatel A oAl AT F7HF #EEJATH(p<0.05). A
29 JA 71ZE el M olEd IR {Fiwy vlfEat e AolE yEepubA] ekokth
25 7F AP olEy IR i v de] AFS ztolE WERAl skt
ARkA o7 ofEy IRYPo] FHtEE nhg-29 AT FhetH, A4S AT FUHE
ot o7t Aol A 557k GAeF 6573 e olEy IR fHE FFE F
Aow, 8FAf o] FHH Ao Fh= MWW JfHeE FHE 5 Ut

AYF 7t Al Ga5FIF Aol A dukEalate] AlEAdF Tl Bokoy, frofxk= HolA
erotom AR FEE(FER)ANAE 7F F-oxt= A#=Ex] &gt}




¥ 6. THFEE F99 & A5 5 &(FER)

A, g7

. . Feed
) ) Body Weight gain )
Intial Final intake
Weight(g)  Weight(g) g for FER
crentis c1ehtie g/day (g/day)
10 weeks
27
o 22.04£0.30 26.92+1.35 4.880%+1.450 0.070%£0.021 4.690 0.015%£0.004
¥4
gz 23.39£0.67 26.39£0.52 3.005+0.782 0.043£0.011 4.674 0.009£0.002
SR
5 a1 23.19+0.88 28.38+0.75 5.190£1.125 0.074+0.016 4.699 0.016£0.003
o H 1
Z 19t
_ 23.05+0.88 26.51+0.62 3.456£1.088 0.049+0.016 4.708 0.010£0.002
T
B. 25371 ¥
Body Weight gai Feed
Intial Final oy ereht sam intake FER
igh igh g for
Weight(g) Weight(g) g/day (g/day)
4weeks
27
gz 25.17£0.60 26.92+1.35 1.744+1.195 0.062%+0.043 4.687 0.013%£0.009
¥
oz 23.97£0.65 26.37£0.50 2.398£0.828 0.086%+0.030 4.667 0.018%£0.006
o ut
- 23.41x0.56 26.52+0.77 3.109£0.779 0.111%+0.028 5.359 0.021£0.005
T
Z 1%
. 24.20£0.43 27.63%£1.10 3.428+0.733 0.122%+0.026 5.326 0.023%£0.005
T
32 32
30 30
@ 28 3. 28 !
:F; 2 1 %. % L A
T g i — H
22 ® 22 -

3 10

Weeks

Teyuz? Ruydzd v AR4seT T zagall “aynzz FeynIz UadNsg? TTIagsed
— = - - =
A, ALHNAE B. 2597 ¥

a9 4. FAFSE T4 BE A
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(TEWL, Transepidermal water loss assay)
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I 8. ¥4+ oo & ¥F W IgE & &4
@ 8% IL—4 Th2 cytokine =4
Alg Aib= o] 1§l 99F Ao oI Al I W [L-4 SAB8 A AU
o wla) frelark e ehgkom, 2% Aol R TiETIA L-49) FEsk felHom o
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O Al F (T )
P 2IAY 54 RIS S o8 T FAES Ve U-A ATdT

7h 47 99 R 47 ¥ W

%}I\J]- l?*\_ H
AEAE o RE ABTs W, U}%

O Benzie & Stranin(1996)2] ®

= 5783l ol= ferric 1on°]

Ak
v

<
o

- H&E Stain (x100 & x400)

2 HTAZY X 33 s2Eve g3y a3

AREAQ] AT A ] FAst B}

E_&

e &89t FRAP assays &3l A otdAl| o] 3t

TPTZ(2,4,6—tripyridyl—s—triazine): 20 mM FeCl3-6H20E 10:1:1 & v &2 7&1,

grE-9 1.5 mﬁe Al o) H7p

incubation & 590mmoll A SH ==

=7

O ABTS #&9Z 2A% =4& Roberta 5(1999)9] WHS WHYsto] A48}t o]

Jl

< ABTSO| A Wgts ddsts A

1o]th, ABTS+ potassium persulfateo] &3] dA}=

s
= ferrous®22] Mg A S Fdto] AR Fibstss 574
= Ao}, ¥ A Ao acetate buffer(pH 3.6, 300 mM): 10 mM

) R [¢] a =
249, axAeE 59 IR gFe 57
e WMo FFastel o] st ave 24

AbEe 23 AE S ¢ aAAHES A|BEE o] &sle] IS ATE S AAs), &
= (DPPH assay), &4t3}s, FRAP assayS %3 sht},
o

HFA FEEy Edekel 483 37TOAA
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ARE, Gkl S-4o AR sor Mo] o= BAFS Hia dtsks
]‘jr 7 mM ABTS¢} 2.45 mM potassium persulfate 2-of| A
incubation § ABTS o] (ABTS+)S AAAIZIYE 1 % 734 mmoll A &F =9 Fhol
5 o]3t7}t HEF 3|Aste] AlFE Ao R A XA TE EA RHE ABTS+ &4 1 meel A
10E 7t 3% #E 62 %o SA4sIoth dAtstee A8E 52U &S
fxzwoz g Aoz oz AAGTS W

=2 o g
g |\ rlo
O}L OEJI_L
sy
>
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il
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f
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ABTS radical scavenging activity = ( | — AL“L"I— < 100
Control

O EAHE FE559 F dle &% Gutfinger T(1981) o HHES $83Fo AL
2 1 mloll 10% Folin A1¢F T 2% Na,COs A 2F 1 miA @7}0}04 1AIZF §oF WhE-S AIZ]

1
5 750 moll A 3 =S A5

O DPPH=<= free radicalell thah Al&e] @bst 45 H7bstr] fske] Kim 5(2002)¢] %
WS &85t SASIAY. 95% ol etEe &3lA71 0.4 mM DPPH &< 0.8 méoll A& 0.2
S H7ste] =3 & otAholA 4 min <¢F WX 3} microplate reader(Molecular
Devices, Sunnyvale, CA USA)E A}-&3}o] 517molA S35 ST dARao] e
U Aol ofste] YERf AT
Electron donating ability(%o)=
{1 B [AExpe:'imem — Ak ||

A +100

Control

O Al3Eufe¥: HaCaT cellse DMEM HiA]e 10% FBS, 1% penicillin/streptomycin, ©] ¢
b A=A A 7] Al g 459 g WA g

O ol = FHAA A H(RT-PCRH)S ©]83}] Catalase, Superoxide dismutase®} 72
aad arsiA2E" #d {FARE B

O RNA 3%, reverse transcription—polymerase chain reaction(RT—PCR) 6—well plates®l
A vkt A 48A1%F o AlEE AHEd AlEZel| Trisol REAGENTS 1.0mLA 7}ato] A
ZA A Algd AE AFEAEA Y] wEl RNAES FE8ch B Ao A First—stand
cDNAE AAsH7] 91819] oligo(dT)15 primer®t random hexamerEAHE3to] Promegai}
(Madison, WI, USA)oA A&t AlF AL&d Aol we} ¢cDNAE AT A=
cDNA9} o329 primerES Y il 94°Coll A 587 X3} reverse transcriptasesS & A
SAl AT o] 39 PCR 174% 4o A 302 (denaturation), 50°Col 4] 303 (annealing), 72°Cel
Al 90%(extension)d] HESS 25—353] HHE3l= AL 7|2 O = target ¢cDNA E5ol wha}
HAo xpoR Zﬁ@&?iﬂr. ZZ% cDNAT 1.2% agarose gelS AFE3H A7|gdso= &
glato] glstltt

3£ 7, Primer Sequence
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Primer (Human) Sequence Product(bp)
S: ACC ACA GTC CAT GCC ATC AC

GAPDH A: TTC ACC ACC CTG TTG CTG TA 380
S: ACT GTT GCT GGA GAA TCG GG
A: ACT GTT GCT GGA GAA TCG GG
SOD1 S: GGT TTG CGT CGT AGT CTC CT 375
A: ACA TCG GCC ACA CCA TCT TT
S: CTG CTC CCC GCG CTT TCT TA
S0D2 A: CCG TTA GGG CTG AGG TTT GT 446
S: GAG CAC TCA GAG CGC AAG AA

SOD3 A: AGT CTC AGG GCT TAT GGG GT 387

Catalase 417

Primer (Mouse) Sequence Product(bp)

ST ACC ACA GTC CAT GCC ATC AC
GAPDH A: TTC ACC ACC CTG TTG CTG TA 380

Catal St AAG ATT GCC TTC TCC GGG TG 130
atalase A: TGT GGA GAA TCG AAC GGC AA

S: CAT GGG TTC CAC GTC CAT CA

SOD1 A: AGA CTC AGA CCA CAC AGG GA 360

Son2 S: GAA CAA TCT CAA CGC CAC CG .
A: TAG TAA GCG TGC TCC CAC AC

Sona S TGC TGC TCG CTC ACA TAA CA 212

A GCT CCA TCC AGA TCT CCA GC

ol\
el o
~|

oo |t

gtd=g v} =AY : Macrophage cell line ¢ Raw 264.7 cellS o}&3d}o] <]
s} plateo] 2 x 10° /wellZ ¥-33}3 12A17F vlek & Zof A
PCRE 438 54 primer A IL—1a, IL—1B, IFN—y, TNF—a & A}-&3}4

oN f1 I O
oxl
o
)
X2
kel
il
()]
=
@,
o® o

O AY BHE A (MTT assay) : MTT (tetrazlium 3—(4,5—dimethylthiazol—2—yl)—2,5—
diphenyltetrazolium bromide, Sigma) assay:= Sladowski®] WS w} $=3st. MTT
assay -4 6 well plated] ASAHEE 12A17F ve & LPSE AHs 4 stressE =8
24A7F Fofl AR =EAIA 3, 6, 1094 st MG 18 MTT €9 (2mg/mD)<
Y1 incubatoroll A 4A)ZF w3 & dimethysulfoxide (DMSO; Sigma)® &3fA]#A 540nm
o] w}o| A microplate reader (Molecular divices, USA)Z ¥ L5 F43to] AX AES
< AR AlE AEE (Cell viability, %) B3 o] AolE o A2 #<S control
2 3ta olwl9] 0.D. @& AxY MERTF 100%2 Aosta, ywx o FH3 0.D.
e AUAE FaS shd o 2 Cell viability = ( A&7 g/ AT ) * 100
O Mo A& 9 APE 183 Wool| #alsks gl NF-kB, MAP kinase 9 #& ©

WAL western BAWE o] §5te] FAIG

S Western blotting W ell 93] 433}t A LS 60 mm dishol] A =S
st T4 FEES Agsglth 59 &, wlYgAS PMSF &4 sl 3]53}a PBSE Al H
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3} A 3ol protease inhibitorE A 7}3F cell lysis buffer (150 mM NaCl, 50 mM Tris—HCI,
pH 7.4, 0.5% NP—40, 0.5% sodium deoxycholate, 5 mM EDTA)E Y1 ZF 4o A|l5 2 A}
g3tk &ld 50 g 7%, 14% Trisglycine SDS—PAGE®Z 2% ¥, immunoblotting
o] 93] p—ERK, p—NF—kB, Catalase 59 @92 &FgS F243A E} 33] HHE A3l o3
o7 Tl A Wi =E Image J 1.37 software(NIH A3 )ol &3] H&HslH 2™ actin ==

7Ieo® At

oll

(1) 23Fa2EF FATAE T AREAY T3 A S 43 H7t

O AIAF-HAA 3719 A= (FAFAME, 20T AFAE, 2IYEL2§HTATAE)E
o] g5l Azl ksl o & DPPH, ABTS scavenging activity, FRAP, & ¥ &=34S
= =] S )=] [e) =~ > )=] = o o
ARG, 72 FARAEY FeuTh ZugA Y TR FAREIE DS
o 4 AT ZNAEAGT FARARE A9 2RI FARAL 5D s az
[e}iKe)
7F e & UMY
= [ strat ) DPPH assay
9 . 5w -
g 2
£ 100 s
7 * m
6 £ 80 Z |
: ¢ »
A 0
: g
3 = 4
-
5 g 2
1 T
0 % 0
ENRME  AIQ SMHME  2T¥nAgd BUYdE 21U BHVUE Z1ER2EY
= ALE AR (Callulase) 45 4tE(Callulase)
= Meks ABTS
05 | B 07
(o]
* S g s
04 . =y .
-
2 05 I
03 9 . :
8 @ 04
3 02 , ! % 03
- T 02
0 K
= e
v
5
0 < 0
il ula
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Ay
-

i Al

[

Smg

F

- —— ——— - ERK

24h
51711

FAHE 0.5mg AFEA] Al
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o
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0.5mg

zh
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A FxE 24
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S
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==
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(HE EA 01>

(2 ekl

e 13HEE pEELS 33Es A3pEE SapaE GAEAT TAEE eapaE gApEAT 107 T
= (19.01~19.12) (20.01~20.12) (21.01~21.12) {22.01~22.12) (23.01~23.12) (24.01~24.12) (25.01~25.12) (26.01~26.12) (27.01~27.12) (28.01~28.12|
gE% 100% 3,660 2053 22,145 48,718 107.179 176,846 194,531 213,984 235,382 258,920
EE37t 39.92 % 1.461 2,215 2,840 19,448 42,786 70,557 77.657 85,422 93,964 103,361
BEE=0]Y £0.08 % 2,199 4838 13,305 23,270 54,393 106,249 116.874 128,562 141.418 155,559
TOf o] H| 46.32 % 1.695 2,730 10,258 22,566 43,645 81,915 90,107 93,117 109,029 119,932
HEYAU Y 13.75 % 503 1,107 3,045 6,699 14,737 24316 26,748 29,423 32,365 35,602
?ﬁ-';'xa ) 432 810 1,808 1,891 3,300 3,632 3,597 4.401 4888 5,422
HE=HAH Y 1.630 2,971 6.511 7.160 11,793 12,976 14,272 15.695 17.218 18,834
72| % 95 209 576 1,267 2,787 4,598 5,058 5.564 6.120 6,732
HE =X 0]A -
3:'.‘7EP&.“-'.‘HI 0 0 0 0 0 0 0 0 0 500
AEHYE 1.130 2,060 6.514 12,465 27.422 33,555 12,510 13761 15,137 18,651
2HREZT 264 582 1.864 1,516 7.736 9.219 2.340 2,574 2.831 3,115
FCF 33 538 -1.291 -7.554 -20,572 -25,600 4,480 4,924 5,370 149,000
A4 0.6252 5559 0.4943 0.43296 0.3%09 0.3475 0.309 0.2748 0.2444 0.2173
PV(FCF) 207 299 638 3,321 -8,042 -2.856 1.384 1,353 1.313 32,378
<AbEA>
- - PN =] = = fe) < I~ = =
F4 wjEd o FoA FHoAe wEFAVIEE & Ve AAA UE&dTFE 15ty
= o = > i=] =] o
MEER 5 ARRISE Al 12 d5=9) 2018 F-E 2028 A7HA = 783l
ST 2~ 0 7 2= =) A 3T = =)
& BN Ve AT Ee] AEE okl WAV SAAAEFAG FlA oY RHEA G
=] [e) = [e] = =
2 A4 9. U olURHEIAFE 2009 509 oA 20143 4H o7 A om,
3= = 2= =
AE EA dEQl 2019 50ll= 7.3%9] 7tE=E dE. F V&Y 544 A A
= = - = 2 = 5 = = [e) > =]
o] golgd zow AdHU, A Vs ASE F viE FAHAE FRAIEC R At
= =] o) = = = =] [e) =,
FARAT AFE 1A EQ 20199 S AFY 1%E AA s e AFoR 27 3d
[e] [l oNe] = 3T = - felie)
e 1%M HAiaEs o4 AR diedion, AF A 69 AFEHE ARE0] 10%
= =]l o3 ©
£ Hold Aoz JHAs =
- o = - o
<&lE FAVF=CIHEHE B2 R F)>
Tr oAl
atat
— s bats |
Group J Hi2HEHIH)
HIAZE(ZF]
asz
HiatE {211
Hi & =42/ 5 )
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