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< SUMMARY >

| EEr kS \ D-02

Purpose&
Contents

(J Research and product development of processing aptitude for industrial

utilization and utilization of forest resources in Jeju

O Research on high value-added industrialization to enhance utilization

value of forest resources

- Evaluation of processing aptitude for the commercialization of forest
resource Acer mono sap

- Evaluation of efficacy and mechanism of gene expression by target
gene

- Study of indicator and active ingredient according to functional and
processing suitability evaluation

- A study on the processing aptitude of functional glycosides derived
from medicinal plants and the study of bioconversion materials

- Development of industrial detoxification materials for functional detox
and detox target diseases

- Construction of production complex and management system of
selected materials for geographical indication

- Development and application of functional detoxified forest resource

evaluation database

O Standardization of raw materials for establishing processing aptitude for
functional detoxified forest resources

- Study on standardization of raw material using index and active
ingredient for functional detoxic material

- Establishment of standard reference standards and test methods using
marker compound

- Optimal extraction of active substances and establishing standard
process steps

O Development of eco-friendly mass cultivation and processing technology
for functional detox materials

- Establishment of high-quality production technology for new forest
resources in clean location.

- Functional detox medicinal plant construction of eco-friendly mass
cultivation system

- Development of material processing technology through evaluation of
processing suitability for diversification of functional detox product

O Establishment of formulation conditions for diversification of material
utilization through processability evaluation

- Study on various formulations using processing aptitude evaluation

materials and review of characteristics by formulations




Stability evaluation (secured) by product type, development of QC
method, prototype development and sensory evaluation

Evaluation of Fatty Acid Composition, Milk Flow Rate, Functional
Component Content Stability, Automatic Oxidation Stability, and
Photooxidation Stability

Food: Establishment of solid-solid mixing process, solidifying powder
preparation process

Beverage: Optimization of liquid-liquid mixing process

Evaluation of storage stability such as inhibition of quality inhibition,
odor and acid patch

Prototype manufacturing and industrialization of developed products

O Forest Resource Development of high value-added functional detox
materials and products

- Development of eco-friendly organic processing functional detox
formula / beverage material based on previous research technology

- Development of eco-friendly natural food material for functional detox
substitution for food additives

- Development of targeted products such as dietary food and disease
prevention, antioxidant and anti-aging through detox

O Completed 2 patent applications

O Completed 4 prototypes

O 5 papers, 2 papers submitted under review

O 8 academic presentations completed

Results O Completion of 6 processing aptitude research DB

O Completion of research on maternal resource processing aptitude and
development of standardized materials for raw materials 4 cases

O Completion of 6 product exhibition

O Completed 4 non-clinical tests

O Increase in income of local farm households due to the effect of
detoxified raw materials and products imported from overseas

- Development of individual approved type and notable raw material,
import and substitution effect by development of excellent functional
new material of "sintoburi" raw material

- As part of the government's efforts to reduce income in farming and
fishing villages through FTAs, strategic commodification of local

C(Er}l(t?"iegﬁin special crops has created new crops and increased new farm income.

- System and DB Library for continuous regional specialties to protect
and develop the domestic good resources and domestic resources
intellectual property rights

- Realization of Seed Powerhouse by building libraries for domestic native
crops

O Establishment of infrastructures and strengthening agricultural resource

management system using systematic specialized cultivation technology




- Establishment of high quality agricultural and livestock production

infrastructure utilizing professional cultivation technology
- Strengthen management and monitoring

system for agricultural,

fisheries, food, environment, technology and resources

- Strengthen food safety and improve logistics and distribution
information infrastructure to enhance competitiveness of agri-food
products

O BT convergence technology industrialization technology.

- Functional Food and Beverage added material development
- Production of functional detox food

Supply of advanced new materials to private and enterprise related

business sites

- Cosmetic and strategic merchandising functionality such as health
drinks, tea, oil, aromatherapy, fermented foods

O Strengthening the self-sustenance of local communities through success

model of 1st and 2nd industry linkage

Expected - Strengthening the entrepreneurial activities of local residents and
Contribution o .
revitalizing community
- Promotion of regional economic vitality and consciousness of
community
- Activation of local tourism through linkage of local human resources
and tourism resources
- Support local business development and start-up by utilizing functional
forest resources
O Food Cluster Formation
- Establish systematic management system by regional cluster formation
for natural local products
m Customized functional detoxification by target disease Improving the
possibility of commercializing natural special products
m Developing detox (diet / antioxidant) products and increasing sales by
commercialization to large distribution companies
® Increase the number of local farm households by cultivating culture,
tourism, and recreation industry through exploring fishing village
resources
Keywords procegsing prgsslsii;ng forest food material prototype
quality indices produces organic food
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THREE PHASES OF DETOXIFICATION

’ PHASE Il
Exotoxins ( \
PHASE| —_—

” Less Reactive
> Glutathione Metabolites
P450 Enzymes Transferases

B Vitamins Intermediary Amino Acids
Minerals metabolites Seram

BCAAs
l / PHASE NIl  Blle l
Bioflavonoids
Reactive ~L Kidney
Glutathione Molecules
j Feces l

X‘ Urine
/ Tissue Damage 4

Antloxldant Protection Toxins excreted
Vitamins A, C, E Selenium from the body

CoQ10 Copper, zinc

Bioflavonoids Glutathione

<&A] : The basics of detoxification, 2013>

O Detoxification?] 3THA|

@ Phase I (functionalization)

- 22 cytochrome P-450s7t aojsty, vitamin B, mineral, BCAA, flavonoid,

glutathione 50| =22 &
- P-450s= detoxification =9 £8/4d EAASAE ¢ &1, /4ol A
- olof] et gA FAY = [FFsH st AlTS B0l Ao HiEE
@ Phase I (conjugation)
- 22 glutathione (GSH) transferase’} @ojsty, 54542 GSH EALZ A SHA|Z]
- Phase [} O7IR| 2 287 =245 W=, Aol s4d=40] dastA &
- Sulfates, amino acids, glucuronic acid & E£3F SAAZAQ &8ss S7HA|7]1L
deat A9

® Phase Il detoxification2 MZ2HH =443 AlA
- Phase 11} 1Io] oJslf A/dd 245 MZE gfe= o]gA|7|iL, Moz JAAIA AA
- Aol 9 A TE Faf Aol oz wE
O Detoxification system?] 7]%&
de, ofd, )t 2 o AeRgA
AHIstolof 50, ol2igt 225

| S
NS E5l] EAHEA fEAIRS 735HA| 7]

o8

o wAtR e

71

=9 =tjAl7]7] 9siiAl= vitamins (B, C, E), minerals (A
I (coenzyme Q10, polyphenols)S %£3]
HAtgE AF2 3k phase [, 1, MM9] detoxification ®o]7]




free radicalo] <]a} A3 =
8 4ot GolRlE Wolsho] ¢le] Wag

=
O =8AIYol= ol2jst fJEA 7ML 4 9l ghtel 24 flavonoid, vitamin,

O
i)
o
&
o8
o2
M
of
rlo

g2l sl oFr

=
pid il ol =2
mineral 50| T ghgelo] 9o H HEAS 9s) Po] AL T 9lon], 53], ofo}
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O of2fet n2Atees IRt 7|9t SRS A2, T F9| duAPt e XM F=
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- 2OU(iE): ALE, oFE, FEA

- ABGHA): AR de] ZUG, AR £H G, YU UL, BAYEIMN) 24,
2y =4

- BRICRFD): OP(Wobi, Blo] ), DIRW(E ST, BAY), 52T, BUW, g
Z17HE71). AR SRORE), | hevte A s 3 ASA). = 2

- R (f§R): B (Tannin) A4%], () : Hu](EIE), FojisE): S

O RRAFR 2ol gt B We wn, D23t Yo| Lhed), 57120] i FAREol
AZFE WIQUOE Y, Wl DU NBE. oY MeTol ST A0l gl
2 dYAAL Qlen, il B4, FE 5 100159 njHgS O ERskl S

O 228L Sol Folie ofe] J1A] 7180l SOl T pol R} sl A A
&(Ca), Z&(K), of24la(Mg)old, Za} ofaidla2 A9, ok, AHFSA 250l Hojut
A, ZAE(K) Eoh AlZoA AHxEdS 8o %% gl a7t =

O 254 209 97| 4%

(29 < 8/ 0)

5 Na Mg K Ca Fe Cu Zn
AFERLEE 23.23 11.07 82.40 91.30 0.09 tr tr
AA S 6.93 40.05 92.20 174.65 0.08 tr tr
grchtg nd 9.79 nd 73.15 nd nd nd
=B 5.25 11.01 181.9 82.26 0.10 tr tr
AtA Lt nd 5.96 nd 81.66 nd nd nd
2 0.43 3.31 81.75 16.23 0.01 0.02 0.18
ST tr 4.26 52.25 47.49 0.07 0.02 0.06

<EA 1 FEA -, 2001>
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- ol2iat Wat Aol £E @ole WRAY EA U AFAY] 5ol o HoR AREL,

p

J=21 5 898 2300 et FFol st Agd ez

2 Aol AR 2oM0) RAAZIH B 2E A719 e welsty AFAl|ucs £A 9

Items Alx= A 2] At LLEP Y

1ZE (%) 2.44 0.90 1.47

32 (%) 0.04 0.03 0.01

pH 5.42 5.94 6.05

O AF, A4t W2AroA Aate] = D2 aue fd9) Jey 4 2t

= X RO X

i s &/ 1006) (& 10%) (& 100)
Fructose 0.16 0.17 0.18
Glucose n.d 0.23 0.21
Sucrose 2.11 0.33 1.10
Maltose n.d n.d n.d
Total sugar 2.27 0.73 1.49

- 08 Yo el I A]7]

Sucrose 5 F2|T9 FF A

O A%, A4t WAt Aite] = D2 foo] njFg g w4 2t
o A% Rl 2] At L)
(mg/100 g) (mg/100 g) (mg/100 g)

Zn 0.13 0.07 n.d
B 0.13 n.d n.d
Cu 0.07 n.d n.d
Mg 1.65 0.56 0.34
Mn 0.08 0.01 0.36
Fe 1.37 0.19 0.53
K 10.88 6.07 1.34
Ca 8.05 3.45 2.11
Na 2.39 5.30 1.14
P 2.08 0.21 0.18




- L2AYF o] ShRE0] Q= 729 FHlw Zt 1059 FU1dE 5 Ca, Ko &
ol AAl F71/2 5 U2 AKIHL Q9o W, Na, Mg, P, Fe 5 &+02 UEIS
22 UFehe ZolA faEte S4A=
lon, 53|, Ca &2 AlF L=22usF A0
2AUE Sofo] 3.45(mg/100g), WA T AR Sofo

p—t

21 o] it
Ca, K, Mg % agol = 548
8.05(mg/100g), A]&]At
2.11(mg/100g)
- Eoh KO &2 Alx n=auUf Mol 10.88(mg/100g), Al2jit A2ajLR 0]
6.07(mg/100g), WA4AF L 2AL}F 00 1.34(mg/100g)2, Ca & 8 F7d& oF
Hlul Al B} X9 vz e oo vl A|lFA| n2a| R foo] RY]ER 2 280
A GHITHA] =] SRS

O Az, A2k, WA A HAlee D HUR 2o00] W ool il Fy A

o
i
o
3L
AR

Amino acids A% Rl 2] At LTy
Aspartic acid 0.001 0.000 0.000
Serine 0.001 0.000 0.000
Glutamic acid 0.001 0.000 0.001
Glycine 0.001 0.000 0.000
Histidine 0.001 0.000 0.000
Arginine 0.000 0.000 0.000
Threonine 0.002 0.000 0.001
Alanine 0.001 0.000 0.000
Proline 0.002 0.000 0.001
Cystine 0.002 0.001 0.002
Tyrosine 0.000 0.000 0.000
Valine 0.000 0.000 0.000
Methionine 0.000 0.000 0.000
Lysine 0.002 0.000 0.002
[soleucine 0.001 0.001 0.001
Leucine 0.001 0.000 0.000
Phenylalanine 0.000 0.000 0.000
Total 0.015 0.002 0.008
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22T o] ghREo] Q= fo9] ojn]wAtS BAgH Aut F oju|it &
Mg Az2ue o] 0.015 (g/1008, %), A2jat L2ty Kol 0.002
(8/100g. %), “ie-4t M22ALps 400 0.008 (g/1008. %)E HEREen, 2§ AEA]
o L2 oo F opolit ofol T A UEH




O 1227 48 2ato] gz gt
- A O] Aol A4 SAEW, AYAEE 1L-18 % -6 52 ¥54 cytokined A4
AZAM = 22 AN ZoA 9 RuFEAS AAX|5H= factor=

ohtd = =X]0o
O}_E, OD:] o) faCtOF = Két
Q3F A 0o]lo
= AR & U
mmmNOassay — —+—LDHassay 120
120 120
[ z 100
— 100 100 <
< 880!
§ %0 o0 3 8
2 ¢ &
g 50 w s 0
H - : 4
2 40 0 Z z 40 .
g P |
Z w . 20 20 - .
LPS - -+ + + + LPS - + + + +
Samples - - 1 2 4 Samples - - 1 2 4
a A 1=Ra)3 o = =L
N2 28 F X g0l A5 UIZRYAQ] NOQt PGE; A &5 7t
120 120 -
3 100 * 100
H [
5 80 S 80t
3 g i
'g 60 E 60 +
= a
g WL @ 40 -
: :
\ . 2 .
0 0
LPS & + + + + LPS - + + + +
Samples - - 1 2 4 Samples - - 1 2 4

T2AUS 20] Bat X20] @54 Aol EZIIQ IL-189} IL-6 AAHOIA] &% W7t

A B NO. RT(min)*  Area(%)" Component Quality(%)
1 9.05 1.56 o-Pinene 97
2 10.74 37.01 Sabinene 97
3 10.82 2.37 2-B-Pinene 97
. 4 11.48 2.24 B-Myrcene 96
5 12.54 1.90 o-Terpinene 98
6 14.04 4.54 (-Ocimene 98
7 14.56 3.10 y-Terpinene 97
8 16.53 34.01 Linalool 96
1 9.62 0.05 Camphene 97
0| d= 2 13.19 0.04 Terpan 99
3 13.57 0.28 cis-Ocimene 97

_‘IO_




4 15.81 0.25 o-Terpinolene 98
5 18.90 0.04 Citronellal 97
6 30.61 0.06 Caryophyllene 99
7 33.79 0.32 Lepidozene 99
8 34.33 0.08 o-Farnesene 96
9 34.89 0.10 6-Cardinene 99
0 me  om  Massssuiemene o
She}2 essential oil A& A
B NO. RT(min)? Area(%)° Component Quality(%)
| 9.05 1.24 o-Pinene 97
2 10.71 19.49 Sabinene 96
3 10.80 2.84 2-B-Pinene 97
4 11.48 2.01 R-Myrcene 96
5 12.21 3.35 6-3-Carene 96
~anu 6 12.53 2.57 o-Terpinene 98
7 12.90 2.39 0-Cymol 97
8 14.04 4.55 3-Ocimene 98
9 14.47 4.70 y-Terpinene 97
10 15.81 1.64 o-Terpinolene 98
11 16.53 29.22 Linalool 96
12 19.99 16.47 4-Terpineol 97
1 9.62 0.05 Camphene 98
2 11.33 0.05 6-Methyl-5-hepten-2-one 97
3 12.79 0.08 p-Cymol 97
4 13.57 0.47 cis-Ocimene 97
5 15.72 0.08 Mentha-1,4-diene 97
olerag R 6 18.45 0.11 Isopulegol 97
7 18.89 0.38 Citronella 97
8 22.34 0.59 Citronellol 98
9 24.25 0.11 Citral 97
10 29.51 0.38 B-Elemene 99
11 30.61 0.06 Caryophyllene 99
12 32.02 0.03 o-Humulene 96
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- 2227F essential oil A8 B4
A B NO. RT(min)? Area(%)° Component Quality(%)
1 9.05 4.20 o-Pinene 96
2 10.69 1.51 Sabinene 97
3 10.80 10.71 2-B-Pinene 97
4 11.48 1.34 B-Myrcene 96
28 5 12.94 20.92 o0-Cymol 97
6 13.09 4.86 Limonene 99
7 14.05 4.53 B-Ocimene 98
8 14.56 35.26 y-Terpinene 97
9 16.40 1.62 Linalool 96
1 9.62 0.07 Camphene 98
2 13.19 0.19 Terpan 98
3 13.58 0.11 cis-Ocimene 97
4 18.19 0.25 Mentha-1,4,8-triene 95
5 30.61 0.99 Caryophyllene 99
6 32.02 0.31 o-Humulene 99
7 33.16 0.02 Germacrene-D 97
o] e
8 33.36 0.03 B-Selinene 99
9 33.79 0.23 Lepidozen 98
10 34.33 0.16 o-Farnesene 98
11 34.89 0.07 6-Cardinene 98
12 37.16 0.06 Aromadendrene 96
13 39.39 0.04 o-Amorphene 96
14 39.85 0.18 Valencene 99
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O AlF 725 essential oil9] FEZ &% Y/t U =2 A AA

A 120 A 120 -
100 | 100 |
= * )
= 80 o a0 *
= H g
2] z o
= 60 z 60
g o’
o 40t g N
z
20 | 20 |
0
LFPS - + + + + LPS = + + + +
FCEO (%) - 2 0005 00l 002 FCEO (%) - - 0.005 001 002
B B
iNOS | ----‘ cox-z‘ -— - |
ratio O.0=0.0 1.0 0.9+0.1 1.0x0.1 0.7£0.1 ratic L0200 10 0.8+0.2 D.620.1 0.2£0.1
B-actin _-.d p-actin -——-|
P = S = L
A% A2 A oo FAF 5% Wt
Food and Chemical Toxicology 57 (2013} 126-131
Contents lists available at SciVerse ScienceDirect E=hrotam
| Toxicology
Food and Chemical Toxicology %LF
i

journal homepage: www.elsevier.com/locate/foodchemtox

Anti-inflammatory effect of essential oil and its constituents from @Cmssm‘.lrk
fingered citron (Citrus medica L. var. sarcodactylis) through blocking |NK,
ERK and NF-kB signaling pathways in LPS-activated RAW 264.7 cells

Kil-Nam Kim ?, Yeong-Jong Ko, Hye-Mi Yang®, Young-Min Ham®, Seong Woon Roh?, You-Jin Jeon *¢,
Ginnae Ahn¢, Min-Cheol Kang®, Weon-Jong Yoon"*, Daekyung Kim®*, Tatsuya Oda ¢

*Marine Bio Research Team, Korea Basic Science Institute (KBS1), feju 690- 140, Republic of Korea
" feju Biodiversity Research Institute, Jeju Technopark, Jeju £99-943, Republic of Korea

“School of Marine Biomedi ol Sciences, feju Mational University, jeju 690-756, Republic of Korea
4 Division of Biochemistry, Faculty of Fisheries. Nagasaki University, Nagasaki 852-8521, Japan

ARTICLE INFO ABSTRACT

Am’t_re history: We investigated the composition of essential oil from fingered ditron (Citrus medica L. var. sarcodactylis)
Received & December 2012 (FCED) peels by GC-MS and its anti-inflammatory effects on lipopolysaccharide (LPS) - stimulated mouse
Apcepted 16:March 2013 macrophage (RAW 264.7) cells. Fifteen compounds, representing 98.97% of the essential oil, were

Available.ontime 26 March 2013 tentatively identified; the main constituents were limonene { 52.44%) and y-terpinene { 28.41%). FCEO sig-

nificandy inhibited nitric oxide (NO) and prostaglandin E2 {PGEZ) by suppressing the protein expression

Keywords: v of inducible nitric oxide synthase (iNOS) and cyclooxygenase (COX)-2, respectively. Additionally, FCEO
i'[:‘t%_e_lrn ?{:L‘:Ei;ﬁ:“al oil (FCED) suppressed the production of tumor necrosis factor-a (TNF-~), interleukin (IL)-1p, and [L-6. FCED atten-
i uated LPS-induced nuclear factor-kB ( NF-xB) activation via inhibition of inhibitor kB-2 phosphorylation,
NK Furthermore, FCEQ blocked activation of ¢-Jun N-términal kinase (JNK) and extracellular signal-regulated

ERK kinase (ERK) but not that of p38 mitogen-activated protein kinase. These results indicate that FCEO inhib-
its LPS-stimulated inflaimmation by blocking the NF-xB, |NK, and ERK pathways in macrophages, and
demonstrate that FCEO possesses anti-inflammatory properties,

@ 201 3 Elsevier Ltd, All rights reserved.
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O A% grebe ahg/mhn) 2&20] e B7}

Differentiated cell

Undifferentiated cell

RPN ZZQl 3T3-L1S ez

O Az Frebe ahg/ahn 2580 Fulet B ABAE 79

- A& gtebs dbs R utn 30% AAEEES dERe AR A 494l BmES i)

sty HPLC®Z 2A3t ZA3b Narirutinyt Hesperidin d20] tjzFo g ¥ =
- B ARaAolAE of b AIEHES thgos AnA
oH
HO
HO
HO HiC ©
OH
O o 0, O © OCH,
i A HO a
O /O\ mo Oy
HO Y OH OH O
O OH OH ”
OH C
Narirutin Hesperidin
O Rz 2 25N Fu|tt a5 (in vivo)
TER U A AP AEY (T)o2 FuY F2H/S LAstdon (WU
T 653, AR A2 63), o] EUE 3l2tE 2&E29 852 d5E & US

- A ZAA A Y weight gain

1R (ch o 2

Orlistattid] 2F 80%a.1t)

Body weight (g)

Weight gain (g)

Groups Initial Final
Normal control 22.2 + 1.92™ 27.0 £+ 1.16™ 4.7 + 1.29
Vehicle control 29.1 £ 1.97 35.6 £+ 4.43 6.6 £ 2.82
Orlistat 4 mg/kg 28.8 + 2.72 30.9 + 2.75" 2.1 + 1.81™
PM 200 mg/kg 28.8 £ 3.25 30.1 £ 3.1%3° 1.3 £+ 1.327
T] 200 mg/kg 29.0 + 2.59 319 + 3.12 2.9 + 2.68"
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oS-2a=9 47l 7id

8 8 & 3 8 3 8

Tryptophanase activity inhibition {3}
=
(=]

=}

Positive control

-10

140

120

Rawr 264.7 cell viability %)

20

Marmal

olyg

au @ gn

2

H100ug/mL ®250ug/mL = 500ug/mL

m 250 ug/ml
m 500 ug/ml
= 1,000 ug/ml

LPSllug/mi} 222 wazE1 WaE2 YWoE:
O AlFEzSY wg 3o ojst A3
- AF2AHE 1A= ¢ oA Tad g 3
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O Alx] Boj¥ x&20] 5t Majad =7}

40

o}
g T s 120 - WENOassay ~+-LDHassay . 13
2 g BHED
2 301 SRS PR R
8 g g
2 i s
£ yd § % »
o 204 ~ = 0
c ° ]
] 2 60 - 2
> T ]
g ¢ T
o U
L G 5
S z
§ 20 -
-
z of 0
g LPS - + + + 4+ + + + o+ + o+ 4+ + +
a Samples - - 25 50 100 200 25 50 100 200 25 50 100 200
-10 T T T T T T | =7 i
0 200 400 600 800 1000 1200
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SMT-1 84.9 95.2 0.95 36.5 135.6 SMN-1 61.7 58.4 1.07 24.3 149.3
SMT-2 92.7 87.0 0.84 339 133.3 SMN-2 70.1 59.3 1.19 -51.2 151.1
SMT-3 19.2 56.8 0.90 -11.9 250.6 SMN-3 79.4 50.1 1.23 58.9 182.3
SMT-4 40.7 87.3 1.05 12.4 129.3 SMN-4 74.3 66.4 1.21 -25.5 142.2
SMT-5 36.8 33.2 1.05 -66.0 144.3 SMN-5 69.8 59.9 1.23 345 169.0
SMT-7 106.8 110.7 0.75 26.3 111.2 SMN-6 44.7 37.1 1.20 30.2 213.8
SMT-8 114.0 138.4 1.17 -14.9 237.6 SMN-7 61.1 55.6 1.31 53.7 142.8
SMT-9 76.5 110.2 1.08 -5.2 117.3 SMN-7-1 52.0 42.6 1.50/88.2 22.3 229.4
SMT-10 52.5 95.3 1.00 -14.1 123.3 SMN-9 81.9 76.9 1.16 36.0 142.8
SMT-11 72.5 105.1 1.75/88.5 23.6 134.1 SMN-10 75.3 77.5 1.08 50.3 137.3
SMT-12 11.7 29.4 0.60 -30.0 400.3 SMN-11 72.7 441 1.21 50.0 127.1
SMT-13 75.7 105.8 1.04 36.5 155.0 SMN-12 54.2 47.0 1.01 50.9 186.2
SMT-14 96.9 114.4 0.97 49.3 114.4 SMN-13 71.8 47.8 1.24 49.2 141.7
SMT-15 90.5 75.0 0.30 45.7 113.1 SMN-14 60.9 48.8 1.17 54.6 123.9
SMT-16 97.5 115.2 1.08 24.6 118.4 SMN-15 36.9 34.7 0.86 38.4 139.3
SMT-17 61.5 115.4 1.07 0.6 118.0 SMN-16 49.0 51.5 1.19 58.0 113.0
SMT-18 96.2 111.0 1.01 59.1 152.8 SMN-17 61.4 59.8 1.15 37.3 114.9
SMT-19 104.8 108.6 1.05 39.8 122.3 SMN-18 76.7 543 1.30 49.5 135.3
SMT-20 86.3 138.0 0.47 45.3 113.9 SMN-19 64.8 42.6 1.41 43.1 157.0
SMT-21 67.0 111.6 0.85 31.2 126.4 SMN-20 74.4 58.4 1.40 61.8 116.7
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SMT-22 43.1 80.4 1.54/817.7 44.0 203.7 SMN-22 89.3 56.8 1.27 49.8 113.2
SMT-23 97.0 91.7 1.13 51.9 126.5 SMN-23 76.0 48.6 1.18 47.7 115.2
SMT-24 51.9 72.3 0.60 -11.6 348.3 SMN-24 71.7 57.8 1.23 52.1 125.1
SMT-25 83.0 113.4 1.42 30.9 122.1 SMN-25 43.6 88.8 1.25 29.8 143.0
SMT-27 30.5 82.1 1.06 36.7 294.3 SMN-26 50.7 48.7 1.15 40.3 122.0
SMT-28 54.5 74.8 1.27 53.9 291.4 SMN-27 71.9 66.1 4.02/89.6 40.4 133.8
SMT-29 71.3 100.7 1.43 62.9 145.6 SMN-28 81.9 55.1 1.27 53.4 136.1
SMT-30 102.6 105.9 1.33 56.2 132.8 SMN-29 74.8 37.5 1.67/89.5 18.7 179.7
SMT-31 90.4 110.2 1.38 63.3 172.3 SMN-30 71.7 65.0 1.30 8.8 119.2
SMT-32 40.4 116.1 1.35 46.9 358.0 SMN-32-1 51.4 77.4 1.04 49.6 120.6
SMT-33 56.1 132.9 1.36 16.3 155.8 SMN-33 79.6 68.9 1.20 39.4 124.5
SMT-34 106.4 114.6 1.35 58.5 130.9 SMN-34 717.6 73.8 1.15 32.5 124.2
SMT-35 95.8 96.8 1.34 59.9 152.2 SMN-35 59.1 78.2 1.23 23.6 119.3
SMT-36 50.6 127.8 1.24 48.4 179.1 SMN-36 52.7 55.6 2.56/89.0 21.5 397.0
SMT-37 84.7 101.0 1.39 65.9 123.7 SMN-37 81.1 43.9 1.96/90.5 -3.9 169.1
SMT-38 94.6 104.8 1.07 67.1 134.9 SMN-38 74.0 55.0 1.63/88.9 3.4 167.9
SMT-40 78.9 129.8 1.15 61.8 191.1 SMN-39 50.6 33.4 1.57/88.9 10.5 179.5
SMT-42 83.6 126.6 1.40 49.8 182.1 SMN-39-1 69.4 73.9 1.57/89.6 10.0 2453
SMT-43 54.0 31.3 1.46 3.1 308.4 SMN-40 67.5 88.7 1.12 25.1 128.2
SMT-46 48.0 120.4 1.41 5.7 290.9 SMN-40-1 73.1 89.6 111 -109.5 125.2
SMT-47 90.1 120.7 1.23 -6.5 135.1 SMN-41 67.1 71.8 1.25 8.1 222.0
SMT-48 86.0 133.9 1.37 -1.6 139.3 SMN-41-1 71.0 87.3 1.16 533 116.2
SMT-49 65.4 128.2 1.14 4.7 212.1 SMN-42 86.6 80.6 1.71/88.7 29.3 147.4
SMT-50 115.3 97.7 1.45 -30.0 137.7 SMN-43 82.0 92.5 1.32 37.0 112.8
SMT-51 86.5 123.5 1.33 -73.0 153.4 SMN-44 96.1 81.4 2.18/88.9 22.2 169.2
SMT-52 90.4 113.9 1.33 -13.4 145.6 SMN-45 96.2 75.7 0.89 11.4 150.5
SMT-56 106.4 109.5 1.09 11.8 119.2 SMN-46 82.4 84.8 0.88 36.1 155.5
SMT-57 94.8 105.5 1.43 -11.8 121.8 SMN-47 80.7 86.3 0.50 45.1 139.1
SMT-58 16.1 40.8 1.33 -14.1 387.9 SMN-48 513 108.7 1.14 -22.1 263.1
SMT-59 72.5 92.9 1.12 -205.1 180.2 SMN-49 71.3 80.9 0.51 21.0 123.8
SMT-60 83.1 104.5 1.29 -26.5 141.7 SMN-50 78.9 95.5 0.89 8.1 138.8
SMT-61 69.5 89.9 1.29 -15.9 287.0 SMN-50-1 68.7 94.8 0.84 36.4 133.7
SMT-62 15.6 55.6 1.30 -16.9 351.3 SMN-51 73.1 88.7 0.78 19.9 127.2
SMT-64 61.9 115.9 1.50/72.9 8.1 175.6 SMN-52 85.0 89.9 1.78/89.9 29.7 141.3
SMT-65 108.4 99.7 1.26 -15.6 149.6 SMN-53 46.0 71.3 0.83 26.7 342.6
SMT-66 73.6 90.7 1.37 -138.3 132.1 SMN-53-1 48.9 62.1 0.84 27.1 437.1
SMT-68 58.8 85.7 1.36 -61.0 171.4 Trolox

SMT-69 87.0 94.9 1.02 35.2 155.9 74.3
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O JBR0O80059] &d|qt &t

AGA = FetA A AGEA A

(ECs0=pg/m0) (ECs0=pg/md)

Extraction 23.06 + 0.895 64.61 + 1.858
n-hexane 42.31 £ 3.319 69.20 + 3.958
CH.Cl, 10.92 £ 0.135 18.17 + 1.288
EtOAc 23.13 £ 6.544 59.67 + 3.014
BuOH 2.21 £ 0.002 5,56 + 1.941
H,0 42.84 + 2.822 81.13 + 4.025

- JBROB005 &2 % B8l20] AMAm Batolx] U AMEHAX &3t (in vitro)

- AGAE 28ofAl &5 (A) R AYEAAA 25 (B)

A. B.
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- Progressive modelo|A]12] JBRO8005 A|&AA &%
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Prunus Yedoensis Inhibits the Inflammatory Chemokines, MDC and
TARC, by Regulating the STAT1-Signaling Pathway in
IFN-y-stimulated HaCaT Human Keratinocytes

Gyeoung-Jin Kaxc', Hye-Ja Lee’, Weon-Jong Yoon!, Eun-Jin Yauc!, Sun-Son Parg!,
Hee-Kyoung Kaks!, Myung-Hwan Parx?, and Eun-Sook Yool

1 Deparfment of pharmacology, Schoo! of Medicine, Cheiu Mafiona! University, Jejudashakno €5, Jeju 680-T58, Republic of Korea,
2 GyeongGi Bic-Canter, lw-dong, Yeongiong-gu, Suwan, Gyeonggi 443-270, Republic of Korea

[Received Septermber 10, 2008; Revised Movember 5, 2008; Accepted Nowernzer 10, 2008)

Absfract — Afopic demmatitie (AD) is an inflammatery skin disease commonty characterzed by infilration of
inflammatory c=lis into skin lesions. Keratinocytes produce many chemaokines that are involved in the pathogen-
esis of skin disorders. In paricular, macrophage-denved chemokine (MDCHCCL2Z) and thymus and activaton-
regulated chemokine (TARC/CCLIT) are Th2-type oyiokines. Szrum MDC and TARC levels are increassd in
AD patients. In this study. we invesiigated the ant-inflammatory effect and mechamism of action of the active
fraction from Prunuz yedosnaiz bark. We evaluated their inhiitory effecis on the AD-like inflammatory markers
(MOC and TARC) and JAK-ETAT pathway (STAT 1) in HaCaT kerafinooytes. The EfDAc fraction of the cruds
extract (80% EWOH) and the ES sub-fraction potently inhibited the induction of MDC and TARC mRMA and pro-
f=in at 50 pgimL in HaCaT cells. In additicn, the ES sub-fraction inhibited the phosphongdation of STAT1 protein
associated with IFM-y signaling transducton in a dose-dependent manner. Thus, P yedoensis may have anii-
atopic acivity by suppressing the inflammaiory chemokines (MDC and TARC)

Keywords: Prunws yedoensis, Alopic dermaiitis (AD). MDC {CCL22), TARC (CCL1T) JAK-STAT pathway.
HaCZaT keratinocyles

important roles in the recruitment of Th2-type cells into
AD lesions (Saeki ef &, 2008, Makazato ef al, 2008).
MDOC is @ CC chemokine that serwes as a potent
chemeoafiractant for monocytes, monocyie-derived den-

INTRODUCTION

SAtopic demattis (AD) is a chronic, relapsing inflamma-
tory skin disease caused by complex interactions

between genstic and environmental factors. AD is char-
acterized by the infiliration of Th2-type cells, ecsincphils,
mast cells, and macrophages into lesioned skin. Infitra-
tion of inflammatory cells into issues is regulated by varni-
ous chemokines. Lesioned skin also contains high levels
chemokines, including MDC and TARC (Benncchi ef all,
1988; Luster, 2001; Hinen et 2, 2004; Baumer ef al,
2004
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dritic cells (OCs), and natural killer (ME) cells (Godiska ef
al, 1887 Bonmcchi af &, 1988). TARC is a CC chemok-
ime produced by monosyie-derived dendritic celis, endoi-
helial cells, and keratnocytes. The bgands for CCR4 are
MDC and TARC, whose levels in the blood of AD patients
comelste with disease actvity (Fujisawa =f al, 200Z;
Kakinuma et &/, 2002; Shinada et al, 2004 Rozyk ef af,
2005). TARC is highly expressed in keratinocytes and the
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Cryptomeria japonica Essential il Inhibits the Growth
of Drug-Resistant Skin Pathogens and LPS-Induced Nitric Oxide

and Pro-Inflammatory

Crytokine Production

WEDN -TOMG YOON!, SAMG-SUK KIM?, TAE-HEON OH?, MAM HO LEE®
amd CHANG-GU HY UN'"

' Research Group for Cosmetic Materials, Jeju Biodiversity Research Institute { TBR1),
Jeju High-Tech Development Institwte (HiDI), Jeju, Konea
2 Department of Chenmistry, Cheju National University, Jeju, Korea

Reeccived 10 Movember 2008, accepted 5 JTaneary 2009

Abstract

In this study, the chesr cal compoatonof Crypsomeriafaponica egedial oi (CIE) wes amalyeed amd s hiological sctivitie s were Dested.
CIE wiant abtamed by stesom dist stion from lesves coll ected from Jeju Taland smd & nel yeed by gas chromstograpyy (GO)-12me jonizston
heder ctiem (FIIY) amal G -MS. Kaurene (1720 %4, elemsal {10088 %2), y-sndedmal {941 25), and sabaens (B85 %0 were the naxjor conmpa-
nents in CIE. The antihacleral and ant-milanmmstory actvities of CIE agama drog-snsceptible and -resistant skm pathogens have hean
nart reqar e presaoualy. Thus, we determinsd the anti-hacterial sctivitdes of CIE ming the diak ditfisiom method sl s mbibitory
concentration | MIC valnes. CVE showed excal lend ant bscterial schvities sps ns Propdon hacterum acnes snd Sraphpbscoccus epidermidis,
winch are scne-cansmg hacterts . The MIC of CIE agamat drag-susceptible smad -resistant 2 acens s 8 epadermidis mogred from 0016 80
1kl peliml . Inadchitiom, the effect of CIE onnine axade (NO), prostaglandm B (PGE ), tumsor necross Ssctor (THF -, mterleubom (IL-15,
amd [L-h pradiction in lipopolysscoher e (LIPS j-activated AW 264 7 mscrophages were also exammned . Pro-mflammsdony cytoline and
meedistor sty mudicated that CIE has excallent dode-depende i inhibniory activities. Therefore, based m thesens s, we propose thet CIE

15 dm afreclive sme-mmitsabng candidate for akin health,

Key ward Propionibaciersom acnes, Staphylococcus epidermidis, aome , emental 0i1l, aldn pathogen,

Introduction

Acne 15 a significant chmeal problem with severe
social, psychological, and emotional implications.
The disease affects up to 80% of tesnagers and fe-
quently continues into adulthood. Chnically, acne 15
characterized by distendad sebaceous fllicles seen as
open or closed comedonss and mflamed lesions pre-
senting as papules, pustules, and cysts (Bek-Thomsen
ef gl 2008). The pathogenesis of acne appears o be
multifactorial vet s only partly understood. A mainly
penstically determined host responss pattern come
bined with hactenal “trigegermg” s generally accepled

and are often mvolved in the development of acne.
P acnes has been described as an obligate anasmobic
organism These argaisms produce neutrophil chemao-
tactic factors, which attmcet neutrophils to relsase in-
flammatory mediators such as reactive oxyvgen species
(B05) and ysosomal ensymes that disrupt the integ-
rity of the follicular epithelium {Webster and Levden,
1980y, ROS are considerad one of the most potent
stimuli for inflammation. They also stimudate mono-
evte'macrophages to ncrease production of pro-in-
fammatory cytokines such as THF-u, IL-8 and IL-1 [},
which induce many of the hallmark mediators of in-
flammatory response. In contrast, 8. epidermidiv, an
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Acamthopanax korearmm Nakai modulates the immmme response by imhibiting TILR
4-dependent cviolane production in rat model of endotoxic shock

"viynng -gi Jung"", Gyeong-Min Do, Jae-Ho Shin’, Young Min Ham®, Soo-Yeong Park® and Oran Ewon'?
Dq::m-rm\m! af Numritional Science and .Fm'.\d' AManagemant, Ehaa' Fomans L.l'!l'l.‘ﬁ‘l'.'.'.ﬁ:l- 52, Ewhayesdac-gil, Seodacmr-gu, Seoul
120-756, Eorea

"bepnrtmm? of Biomedical Laboratory Sciewce, Enlfi Limiversity, Seongmam, Gyeonggi f0l1-713, Eorea

qufﬂ Biadiversity Research Inmstmute, Jgu Techmopark, Jgin 680-343, Eorea

Alstract

The hepatopmotective activity of doowhopanm foremanm No@n extact (AE) was imvestgated apainst D-Galaciosamine T ipopolysaccharide
(D-GaMLPS)-indheced liver failure rats compared with that of acanthoic acid (AA) isolated from AE Although D-GalNLPS (250 mgks body
weizht'ld pz'ks body weight, ip)) induced hepatc damage, pretreatments with AE (1 and 3% AE‘E day) and 44 (00375 AA eguivalent 1o 3%
AE'g day) alleiated the hepadc damage. This effsct was the result of a ﬂg;nﬁxmdemgem&zﬁmmufmmm Comeomdtamtly,
both the nitric owide and IL-6 levels in the plasma were significantly decreased by high-dose AE (AE3) teabment comparsd to the GalllLFES conmal
{AED). This respomse resulted from the regulation of pro-infiammatory sigmalng wia a decrease in TLEA and (D4 mBPINA levels m the lover
While 2 high degres of pecrosis and hamerrhaze were obsened I the AED, preteament with AF3 and AA rediced the extent of degemaration.
necrosis, hemorhage and inflammatory cell infilmates compared to the AEQ. In comchision, these results suggest that especially hiph-dose AE are
capable of alleviatnz D-Gall LES-indeced hepanic inpey by dacreasing hepatic tomicity, thereby metipannz the TLE <-dependesnt cytokine relzase

The ann-inflammarory effect of AE could be conmburng o that of A4 and AE is beteer tham A%

Eey Wonds: Acaowbopamey koreamney Nokar, acanthoic scid, wll-like mecepor 4, inflimmation bepatotozicity

Introchwction

Fulminan: bepatdc failore (FHF)} induced by bacteria, wiral
hepatitis, alcobol and other hepamotomic drugs, 1= a severs climical
syondrome whick results in massive bhepamocytes pecrosis. D-
Galactosamine (D-Gall) and lipopolysaccharide (LPS)-induced
acue lover injury m mice iz & promdsing model simdlar o FEF
in the clinic (Galanos er al, 19078 D-Gall] in combinaton with
& small smoms of LPS zlso leads o greatsr generation of reactve
omygen species (FOSE) [1]. ROS smmulate dssue macrophages
to produce proinflanwnstory cytokines, which subsequently armact
inflanenstory cells owo the lver [2]. LPS can also miZzer nuroerows
patkological events including the producton of inflamumatory
cytokines inchiding tumor necrosis factorg (THFo), interlenkin-&
{IL-8), IL-12, and TWFa [3]. Toll-Like Fecepror 4 (TLR4) has
been tdentified as a recepror for LPS. Ben An er ol previously
reported that bepsdc TLE<S conmibufes significanidy to the
deleterigns effecrs of D-GalllLPS in mducing hepanic Satlure [2].

The sigmaling of TLE4 in response o0 LPS induces production
of reactve oxygen species and expressicn of prommflanuwatory
cytokines [5].

Acanrhopanae species are medical planes thar are well knowm
in Forea for their adaprogenic efficacy. The roots and stems of
Acanthopanax  Foreamumi have been maditionally wsed in the
weanuent of rhenmatiznin, dizsbetes, and heparts in Forea [§).
Concerning the bomnical classificaton, Acanthopanar Boraanum
Nokat 15 zn indizenons species from the Jeju Island of souwth
Forea: thes plant has been classified 25 3 vmdgue species of the
Acanthapanax genns. Acanthoic acid (AA) {-)-pimars-9{11)
15-dien-19-0ic acid, is a diterpene isolated from the root bark
of dcanthopanax koreanmm Naokai (Fig. 10 AA bhas been found
to suppress the producton of mterleukin-l (IL-1), TWFqo, and
imrerleukin-g (IL-8) [7.€]. Previous investngartions have shoam
that AE and A4 are bensficial agents azamnat ledesliny and heparic
imry in both nuce and i ovite smdies [3.9]. Unlike previouns
models of hepatuts, the coment smdy examimed the contributon
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Acanthoic Acid Inhibits Melanogenesis through Tyrosinase Down-
regulation and Melanogenic Gene Expression in B16 Melanoma Cells
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The am of this sady was to investigate the i vitro inhibitory effects of acanthoic acid {ACAN), n 1, 00 MmelannEEmasis
and its melated enzymes such as fTosimase, tyrosinase-related protem (TRF)-1. amd TRP-D in 3 § melanoma cells .Ie foumd that ACAN sigmificantly
anemuates melanin sycthesiz md re 5 the activity of inracellular fprosinase, e rate-limitns melanogenic epzyme Western blot analyzis sk howed that
ACAW also decreasss hyrosinasa, TRE-1. and TRP-2 protein expression. In addition, ACAN significantly decreased the expression ocf:u:r:n: thalmia-
associated ranscription factor (MITF), a key regulater of melanozenesiz. These results indicate that ACAY affectively inkibits melanin biosvnthests through
down-regalarion of MITF and thus could be vseful a3 a new skin-whitening agent.

Eeywords: Melamin Melanogenesis, Skin whitsming, Acanthesc acdd. dom WY BOTRaHI.

Melanozenssis is the physiological process thar resuls o the from plant exmacts overcome the side effects of apfi-melanogenic
svothesis of melsnin pigments, which are secreted by melanocytes agents. Therefore, the porental of nanwral produces for cosmetic and
m the basal laver of the epidenmis and play 2 cracial protecmve role meadicinal purposes has been resvalnzted and wvestdgated [10-11].
against UV mradiadon and owddamve swesses in the skim [1,2].
However, sbuommually excessive accumnlation of melsnin canses a Draring our search for effective melzwin brosynrhesis inhibitors from
munber of skin diseases, inchiding acqured hyperpigmentation pamral products [12-14], we have found that acanthoic acid
such as melasma, feckles, postinflaromatory melanodenna, and CACAN), isolzed Tom deamthopanax Foreamum, iz 8 potent
solar lentigo [3]. Therefore, the commol of melspogenesis 1s an mhibitor of melanin  biosynthesis.  dcanthopanax  species
maportant smaregy in the mestment of abnormal skin pigmentation (Araliaceas) are widely disoibuted throwghon: Forea, Japan, China,
for cosmenc and medicina] purposes [4-4]. and the far eastern region of Fussta. Approsimately 15 species of
thiz genns grow wild on the Korean peninsula, including 4.
Melanin synthesis is mediated by melanocyte-specific enzymes  kopagnum, 3 perennisl plant native o Jeju Istand Trs roots and

such as fyrosinase (TYR), TYFR-related protein (TRR)-1, and TEP-2.  stems bave been used waditovally in Eores to increase strengrl,
On the saquental pathwzy to melanm formation, TYE, a rate- enargy, and general well-being and in the treatment of fienmatism,
limiting enzyne, catalyzes omosive to 3 4-dibpdroxyphenylalanime diabetes, and hepatits [15-16].

and further oxidizes it w dopaquinone [T7-9] Therefors, TYR

mhilxitors may be usefinl m the weament of abnormal pigmentation ACAN rzolated from 4. Forearumy 15 8 pimarape-rype direrpene
dizorders smd as skin-whiteping agents i the cosmetc indusoy. constituent and repoortedly has a broad spectnon of bdological
Although 2 large munber of phannacological and cosmenc agents activites such as antoxidsnt, apt-inflamnmatory, anf-carcinogenic,

are available which ichitic TYF. or other enrymes involved in and hepatoprotzcive effects. We recently inves -'-'ateu:l the effects of
melanogenssis, cnly 2 few are wsed for skin whitening because of ACAN on proliferancn and spoptosis and their mechanisms m HL-
their toxicify and vmsansfactory acoviny. Manral molecules derved G0 human proayyelocytc lenkemiz cells. However, the effects of
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acetophenone

2,5-Dihydroxy

acetophenone ‘

0.05

HPLC

PDA detector

270nm

Cadenza C18(4.6mm x 150mm, 3um)
A: 0.5% Acetic acid

B: Acetonitrile
80 20
2 80 20
20 70 30
21 0 100
26 0 100
27 80 20
42 80 20
1.0ml/min
10uQ
30°C
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50 14

S a0

REM U ST EH HY 8%
= - "
Q Q o
IR Y lbrix S BE F8 (%)
e o o o
L ] & =2 o -

15 20 25 30 35 15 20 2
D24 W ST (brix) T24 ¢ ST (brix)

<aY 2> 12 49 2 £7 4F /HBAYAT

224 529 33t A3

- 1229 gto] n&Eehe Qs VA AR

A2 Ho8o] oro] mEohs Qs Al wefig] 4o 571 AlHoflA 3xto] AA A St
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<E 1> 128 29 Ao A2 A Az}

m %Mo

1300 2b.96 2.00 2
2-1 1900 38.03 2.00 3
3-1 1800 41.69 2.31 5
a1 1800 37.92 1.94 1
5-1 1800 3b.46 1.97 i |
m BR8N | RuSs
1800 29.70 1.65 5]
2-2 1700 2b.96 1.53 2
3-2 1600 30.18 1.89 4
4-2 1800 26.91 1.60 1
b-2 1700 2b.98 1.53 3
m 2 M=
1600 20.14 1.26
2-3 1300 10.06 157
3-3 1300 20.11 1.656
4-3 1000 13.12 1.31
b-3 1200 17.04 1.42
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<® 2> 4A 71ERYATE 9T 53
7

I

MWEE) 10 DW.  282% = 9B
MMKIAS 10 20h DW.  122% Q9B
ATHE2)  10g 26N DW.  158% 9B

| Nm2 | Am | ZEN sEsw | o8 | ba

HEE) 10g 24n D.W. 26.4% sE
SMIXISE 109 24h D.W. 19.2% sZ
SHEe) 10g 24nh D.w. 26.3% s

<E2-1> WA 7FBRAATE AR 252 A% 2w
2T E] 10g 70% =3 28.6%

SMXIEE)  10g 24h 70% =3 25.5%
(2] 10g 24h 70% F=3 35.3%

FEN FEsW 28 | H1
AWEE) 100 28h T0%FE  203% U8
AWNAR 100 28h 0% FE  306% @ 9
AH(ER) 100 26h  T0%FE  330% @ @B

m
STEE) 10g 80% =8 156% g
SMXISE) 109 24h  80%FE  168% g

SMFa) 109 24h  80% FE  195% =

EEI

S#MEE) 109 80% =8  185%
% =

SHMIXIEF) 109 24h 80% =8  10.8%
SRl 109 24h 80% =8  214%
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an oM O
ma md md
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JETENTE

SHMEE] 10g 80% =8  144% a3
AHMIXIEF 109 24h 90% F&8  165% as
S 109 24h 00% 8  84% a8

_NE2 | Nm¥ | ZEN7 sEsM 8 | W1

aMEE]  10g 24h  00%FE  151% 3
SMISS)  10g 24h  00% =¥  15.3% 3
S 10g 26h Q0% FE  139% s
<® 2-2> AR 7FEAATE AT FE8U 2UE &= A 2w
31
X5 209 24 h 21.3% Ae
A (%] -g_._ 20 g 24 h 30% -=.svg 30.0% M
MH(x|AE) 209 24 h 50% &8  30.6% ae
MA(x|AHE) 209 24 h 70% F&d  31.8% M
MMEIAE) 209 24h  100% F£¥  18.1% e
[ MeT | ARY ) SEMZ SES0 & | Hio
A% (222]) 20 g 24 h 0% = 22.6% A2
Abx (222]) 20 g 24 h 30% Fd  40.0% A2
Abxf (2E2)) 20 g 24 h 50% F£d  40.0% M2
A% (5E2)) 20 g 24 h 70% Fd  38.1% A2
HXH 2D 209 24h  100% F8  19.4%  d=/Ed

<& 2-3> AR IBRYATE AT L& £ 252 A% 2
ﬂ

qu(xm 20¢g 2h 30% xv.:; 31.6%
AR (X|AHE) 209 2h 30% =3 37.6% 60°C
MAj(X|AHE)  20g 2h 30% FH  32.7%

NEY | N | ZENZH| ZE80) | 48
A (5E2)) 20g 2h 70% Fd  28.0% 30°C
Ak (H=a)) 20g 2h 70% FH  42.0% 60°C

Hx(F2) 209 2h 70% Fd  13.6%  90°C/&M
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<E 2-4> A 7fEAANARLE 95t FEA 2AYE X582 [ Ay}

HH(X 45 209 6h 30% &8  37.1% 60°C
2 (II”” 209 12 h 30% &8  404% 60°C
2R (x| & 20g 18 h 30% =d  38.4%

R (F EI) 20g 6h 70% x:g 40.8%

HH(F2) 20g 12 h 70% =™  40.8% 60°C

HHf(5a) 20g 18 h 70% =X  42.8% 60°C
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= 20¢ 2h DW 14.1% 30°C
ok 20¢ 2h DW 31.0% 60°C
& 209 2h DW 48.0% 90°C

<E 3-1> 92 J1EAAARLE 95t 2EAZF X 258 MA An
TEEFTT i
209 44.1% AQ
9.}% 209 12h DW 534%  Alg
%S 209 18h DW  430% @ Ag
S 209 24h DW 224% Mg
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@ 0.45um Syringe Filter @} FA}7]
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& H9.1.21

Ho
T

=
AEIH™ HY1.21

ma/100g
ma/100g

ma/100g

505.49

197.21

260.28 AEIH HY.1.21

3169.14

OrJul=

AMEZH HY 121

ma/100g

ma/100g

==

AMEZH HY 121

717
86.88

MBI HIQ1.2.1

ma/100a

ma/100g

MESHE HS1.21

0.73
1.01
0.00

444

MESHE H91.21

ma/100a
ma/100g

ma/100a

MESZH HLS1.21

MEZH HL 121
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=8 = 0.09 ma/ka
== | = ND- ma/ka
= - N.D- ma/kg
e - ND- ma/kg
<®E 7> 5o i FU|9YEE T A
neies nE 9l
2s = 113367 ma/100g
LHES - 15.49 ma/100g
i IEIF= - 50.00 ma/100a
zE = 2355 ma/100a
= = 1.23 ma/100g
& = 0.99 ma/100g
e — 0.19 ma/100g
sA = 0.00 ma/100a
a = 0.00 ma/100g
ord = 065 ma/100a
<E 7-1> Q}&o] th3t S| aHaF BA
wEe= | = | =3 | o=m
= = 0.04 ma/kg
Jiesd = 0.01 ma/kg
=4 - ND- ma/kg
= - N.D- ma/kg
Hl 2 — ND- ma/ka

A=3d
SH HI97122

Al

J

AlggE

HI9.7.1.21

AEZH HI97.1.26

H
H
H
H
H
E3d H9.1.21
H
H
H
H

AE3 ™ HI9.71.23
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A 5] AAEH uhfrl2 Rafisty £58& Alaz ARESHI
g Algd st 2&5&F % A 22829 Alxe £58& 5745, o®=(EtOH), 7%
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& 55 g ¥ 24 o2 1 ~ 291 s
o

N

ET

o Mt
!
8
&

i
o oy
A
hy
o

off 108}

ne o > mlo
£ g
O ot o
&
19
1%
=
ﬂJ[o
o
N o
ol
ok
2
M
Jok
- rol,
fo
o3 %
E$
.
ST
W E
A
o
Mo
Ein
J};% ok
o
3
_|¥ HE
o 2
0
o
2t o

Jo o {0

>
r O
U
=]
EN
fon
uju
19
<
Pal
=]
~
Jo
ol
oXx.
M
M
e
o
=

o
re
-
=
2
rlr
o
=
> 4

2004 AT fadees sl 2dstd s 2AAl
f50] Fold ARo] CHCL, ¥2123t $2)7 293 BuOH 22120
Vacuum Liquid chromatography?t ODS column chromatographys AlA|sho
-hexane, CHyCl,, EtOAc, MeOHOC 2 7ZH7F Z2MdH =2 Q) A8SES d9on, ols B
gt/do] sHol=l p-hexane _/x\_—b',-_—%]; Silica gel Column chromatography®¥iS o]&

o1y, 1 & HPLC A7y yster oj3rt As=E 4248380 sl o
St silicagel column chromatography AA|S AlAlst] T AserES 225t c}t &
o OUsl2 e NMR SO BusHs RAv BUAAIE Fo) 152 ARY Zoln ol of
st X B/Sad8 029 HAe AId85t9-8(Scheme 2 ~ 3).
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©
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5. 559 $AAX

<2 5> AR 92 232 A 34

Auh= ofefief Zti(Scheme 1).

Dries leaves of Allium hookeri300.0 g

70% EtOH, stirring, 24 hr

Extract 101.0 g
(33.6%]

Extract80.0 g

Suspend with 1 L water and add 1 L /7-hexane, 2 times
/~hexane layer

2.79(3.0%]
Add 1 L methvlene chloride, 2 times.
Methylene chloride
layer
129 (1.4%] Add 1L ethyl acetate, 1 time.
Ethyl acetate layer
0.59(0.6%]

Add 1 L s-butanol, 2 times.

/+Butanol laver H,0 layer
1.3 9(8.1%) 70.0 g [77.8%)
Scheme 1. 48] 55 9 285
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Fr.MC 1.29

VYacuum Liquid chromatography
mHexEA:MeOH step gradient

l l L l

v sew vh sew vi0 ses vZ20 AR Vo8
VE5-9
(94.2 ma) . » o
Silicagel C.C. ||
CHCI3: MeOH =5 : 1 M SN ’
P OH
i Decursidate i HO
=___E_7_-_9__rl"'_9_12___= OMe
Decursidate

Scheme 2. A& CH,Cl; 2&&0] digt £ 2A e

‘ Fr. »butanol 6.5 g ‘

0ODS column chromatography
20 ~100% MeOH step gradient

o1 0?2 03 04 0Ob 06 07
299 199 692.7mg 336.0mg 41.3mg 105.8 mg 251.1 mg
(44.6%) (29.2%) (10.7%) (5.2%) (0.6%) (1.6%) (3.9%)

Sephadex-1H20C.C.
CHCl3: MeOH=3:1

| 1 | [ r2 || A3 |

i Apigenin—7—glucuronide—4 -rhamnoside

5
B HFSE Qs +&27F &el=l Apigenin-7-glucuronide-4"-rhamnoside
= =]
o e

- }I\ZI]—‘HOﬂ EH(_:D-_]: = LL = U
= ABdE $ESARE AstA o8 Aol vl o] =1 Sol/do] &Rlxo] 3
5 AmgEoR MHMAT BNE ATE of2fel 2THIY 6 ~ 6-3, B 8).




- HPLC &4 x7
- AR AR FHFEEES 70% oT2ol =o 10000ppmo g 5|4 3§ 30F
SOk 23T 252 AASHL FLold P33t F 0.45m AVABE R of3}
=AMAlg A& | - Apigenin-7-glucuronide-4"-rhamnosideS HPLCH W&o A%F =<2l
o 7r7F gekg 200, 100, 50, 25, 12.5ppmo 2 3]A35t1 0.45umAHA]
THZ outsto] FAAA
B AH| Waters Alliance HPLC system
a4E7] PDA(264nm)
=l Cadenza CD-C18 3um, 4.6 x 150mm(40°C)
L& Iml/min
A: H,O(in 0.5% Acetic acid)
B: ACN
Time(min) A(%) B(%)
90 10
2ujxA 20 80 20
30 20 80
35 20 80
36 90 10
50 90 10
] X
15 2
o ’
04 i
] “ o
1 -
% | | fl L.IJ..LH,M
o W Mﬂrl—'r—hl—r — A T g TN
Jl:lI Ei:'ﬂ I1l:|!l:Il:II JI':IEI I:"IJEII : 25 0 I&E-!EIE-I I35!':IEII I:1l:|!l:||:|I 4500

RT Area % Area | Height

1124117 1346466 50.95 [ 110700

%]

13.604 | 1040334 | 3937 | 83379

L

14.842 255931 968 13935

<13 6> AR Ax 2FEF HPLC Chromatogram
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250.00 nm
| 200.00 250,00 400.00 43000 s00.00 22000
IIII"!'EEI4IIII3‘38'._‘_\_""'IIIIIIIIIIIIIIIIIIII
Y
. 5557
0.1
- T
3 h + §
0.054 ‘F ||
- b
u_uu;_JkL.u—_.__ | LA e SN
T T T T | T T T | T T T T | T T | T T T T | T T T T | T T T T | T T T | T T T T
oo 5,00 10.00 15,00 20.00 2500 30,00 35.00 40,00 45,00
Minutes
<338 6-1> MR AX xFEE PDA spectrum
'._4[;- r
] L
1.20]
1.00]
5
z E.ﬁl::
0604
0.40
0.204 l | K
a5 r L ol N
] T T T T | T T T T I T T T T | T T T T I T T T T | T T T I T T T T | T T T T | T T T T
0.oD 5.00 10.00 15.00 20.00 23.00 30.00 35.00 40.00 43,00
Minuies
RT Area % Area| Height
1 112.353 | 15463824 | 100.00 | 1557602
<™ 6-2> AR A& BuOH £&-E HPLC Chromatogram
2393
200.00 nm
e IESE;.IZIEI v E.SIZ!.IIIEI aEL: oa I.’.IZIE;.EIE. Idfqillill 5[]| 0a IE:'\E;.E-] . .EIZIIZI.EIIZI
2194 203 ~34T. 12.39
x\/”\ I
L~ —
4 p
1.00H 3
2] !
] | 5
'}_m_-_ij_ﬂ_u\-.-u—\_«_«_rﬂ_'l_. ’J JI II. da
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<® 8> A& CH,Cl, 839 tjst 1X} Vacuum Liquid chromatography 2] ZAi}

—m

100 0 0.00%

V2 90 10 0 22 1.83%
V3 &0 20 0 54.1 451%
V4 70 30 0 39.2 3.27%
V5 65 25 4] 13.4 1.12%
Ve 60 40 0 20.1 1.68%
' b5 45 0 279 2.33%
VE 50 50 0 27.5 2.29%
VG 45 55 0 18.7 1.56%
V10 40 60 0 30 2.50%
V11 35 B65 4] 253 211%
V2 30 70 0 226 1.88%
Vi3 25 75 0 224 1.87%
V14 20 80 0 14 1.17%
V15 15 85 0 14.6 1.22%
V16 10 90 0 17.4 1.45%
V7 5 o5 o 21.5 1.79%
V18 0 100 0 26.1 2.18%
V18 0 95 5 87.1 7.26%
V20 0 90 10 56 4.67%
V21 0 85 15 45.3 3.78%
V22 o 80 20 33.9 2.83%
V23 ] 75 25 39.7 3.31%
V24 0 70 30 3.7 2.64%
V25 0 60 40 50.9 4.24%
V26 0 40 g0 42.9 3.58%
V27 0 20 80 171 1.43%
V28 0 0 100 4.5 0.28%
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3-3. AR &§ 7

7} ARy

ofr

Y Osa ax) A%

1) DPPH radical &~7&7dol oJst Fitetdd A

ARSI S 1, 1-diphenyl-2-picrylhydrazyl(DPPH)S- o|&3te] Alg9] 2tz AAgy}
(radical scavenging effect)S &74o}= BloisHi<& &8 s51¢itt. DPPH 2F 2 mgg ethanol 15
mLo =of DPPHE®HS A x5ttt o] 8o 12 mLoj] DMSO 6.25 mL& A7I$t &, 517 nm
oo A RS UV-Vis. 58 %7} 0.94-0.970] & == ethanolZ 3]Aste] 1057F XI&; A
Zok 2]y, &of 1 mLof] 222 F&d Alg 1 mge 412 & 55| o], &8 DPPH
450 ulLof Alz-8&H 50 uLE Eof 42 & A2oA 1021F YAt 517 nmojlA 3%
= é‘*‘}a‘ﬂr DPPHO] &3%=7F 50% ZJ g o YEE Aleo 5%(ICxn)= BASIRCH,
2} Al 38) WhEslel AES AAlstel BRee Polck

2) Xanthine oxidase 2A] @ Superoxide A~ /4 7AA8
Xanthine/xanthine oxidase©]] 2lst uric acid AA-E 290 nmoj|A] 7= S8 o 2]5)

ZX519 1 superoxide?] Y2 nitroblue tetrazolium (NBT) HdulHof| o]sf =459 .
gteolo 7F A]|g9] ofa] =%2} 0.5 mM xanthine?t 1 mM EDTAE 200 mM phosphate
buffer (pH 7.5) 100 pojjA] &H]5t% 1L 50 mU/md xanthine oxidaseE A7}sto] uric
acid?] A5 F=sAUTh. Superoxide £AZE/H2 A ¥ 0.5 mM NBTE A7ts}H9]
Uhe A|Zith Xanthine oxidase 2A| ¥ superoxide A4 &4 7kzF A= uric acid
o} superoxide?] §F&=7F 50% 44T o U= A8 5 (IC)= EA|SIICT, 2t
AR 38 whEstel @S AAstel W THAC

3) Mz vt

0] A 252 (ATCC) e 228 AJF] (murine) THAIA|ZZZQ] RAW 264. 74129} A LA
2Ol 3T3-LINIZE ZFZF LUste], 10% fetal bovine serum (FBS), penicillin (100
units/mL), % streptomycin (100 pg/mL)2 ZA7}5t0] Dulbecco’s Modified Eagle's
Medium (DMEM: GIBCO Inc.)S ©jokulx]2 A8l sjokRALS 37 °C oA 95% air,
5% CO7ts 571 &71 st &3t AJEj(subconfluence)oflA viFsIR ot, 242 3 ~ 4ottt
AEiY st ES4AIE olgste AMlzo &5 EASIACSW, trypan blue dye
exclusions &5t0] Aopele Mol »5 =elshiint.

4) A 4312 (Nitric oxide) A A &% H7}

RAW 264.7 MZZ 10% FBS7} 747tel DMEM BjA]S o]&3to] 1.5x10° cells/mL2 £
st & 24 well plate o] F&otal, 552 A& LPS (1 pg/mL)E FAlo Aa]sto] 244]
vgstdch. AAEl NO9| S Griess Al9F [1% (w/v) sulfanilamide, 0.1% (w/v)
naphylethylenediamine in 2.5% (v/v) phosphoric acid]2 ©]&3}0o] A|ZufjQFol Zof &

|t

o
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Alshe NO o] Bel2 AHStSICt, AZUIY 45 100 Lot Griess A2t 100 L2 &2
5to] 96 well platesofA] 102 F¢t §HEAIZ] & 540 nmolA SHY =S s A«
NOQ] 9F& sodium nitrite (NaNOy)= standardi H] w5} Ct.

5) NMlzx=7d 7t (LDH assay)

RAW 264.7 HJ& (1.5%10° cells/mL)ES DMEM HjX|o] &% Al89} LPS (1 pg/mL)E =
Al AM2]sto] 24A1F v §F S uig HiA]E ¥of 3,000 rpmofAl S5EIF AAEe] Sttt
LDH (lactate dehydrogenase) assay+= non-radioactive cytotoxicity assay Kit
(Promega)E ©]&sto] 5743 or, 96 well plateo] ¥4l Z2]dto] A2 vlief viA] 50 plet
reconstituted substrate mixS 50 pLS i1, AL20A 308 ¥FSA]Z] & 50 plL9] stop
solutiong Y& % microplate reader (Bio-TEK Instruments Inc., Vermont, WI, USA)
S AR5 490 nmoflA FEE=E “*0}?‘;@. ZF Algotol digt B+ 8= e FoRe
H, tix< (LDH control, 1:5000)% &3%= @t vlwsto] Mixs/ds F7hstich

6) Prostaglandin E,(PGE;) A4 A &% H7t

RAW 264.7 M|Z(1.5%X10° cells/mL)S DMEM HjX|S o]&3lo] NZHE xASH § 24
well plate o] &5, 5% CO, 27|01 18Xk & vjek stgirt. ol & vjxE A|Astn
RAW 264.7 NJx+= 108] =2 RAY FFF Al& 50 pLet 450 pLe] LPS (1 pg/mL)E
gt 2R 8iRS FAl0 Alstia Auify 38 RoA vigstith. 24410 &
prostaglandin E,(PGE;)S &A517] Yol iy viAlS EAE2] (12,000 rpm, 3 min)sto]
Ar=0RS A9t} PGE,°] &AL PGE, ELISA kit (R&D Systems Inc., Minneapolis, MN,
USA)E o]85to] AeFste on] standard of st &2 r’zre 0.99 o]Alo]ict.

7) @574 Abo] £7FQI(TNF-o, IL-1 and IL-6) A4 oA &% %7}
RAW 264.7 AM|Z(1.5X10° cells/mL)S DMEM HjX]ES o|&35}0o] NZLE X
well plate o §&stal, 5% CO, F2710lA 18AIZF A vl SHRAth. o]2 ufx] A
RAW 264.7 N|x+= 108 === xAY F&F Al& 50 pLe} 450 pLe] LPS (1 pg/mL)%
gt M2 HiAE SAl0l A2jstda et &4 oA sttt 24 A)RF &
Bjo} wjAIE ¥AEe] (12,000 rpm, 3 E)ste] AojF AEMO] pro-inflammatory
cytokines A4 &g Eslgtt. RE ARt A A7 -20 °C olsto] WysIYTE
pro-inflammatory cytokines A=F2 mouse enzyme-linked immnunosorbent assay
(ELISA) kit (R&D Systems Inc., Minneapolis, MN, USA)E o]&sto A5t oH
standard o gjst BEZMO] r?Zf2 0.99 o]Ato]ict.

8) thAMY Algt Z§M(3T3-L1 A|YA|Z 23104 A|E) &% 7t

AA LM 220l 3T3-L1 HlZ2+= 10% bovine serum, 1% penicillin/streptomycino| &
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71l DMEM HjxJo|A 37°C, 5% CO7t #-A1%=&= viF7]oA vidstict. vids 3T3-L1
MZE 96 well plate(1 x 10* cells/well) REA|Z 1, NZ7F 100% confluent AMEj7} &
H 0.5 mM IBMX (3-isobutyl-1-methylxanthine,), 1 pM dexamethasone, 10 pg/mL

L

insulino] 3r-9-¥ 10% FBS-DMEM (MDI UjX|)C.& ujoFstqict. zhzho] Alg50] A|HbA|®

watolx] At 2Qlsts] sh MDI wjxle 87 A2 seHe xajstgon], 487 &
10 pg/mL insulino] 8% MDI vjX|2 wASiF%ch £33t 4Ax|o] 10% FBSUF $He-=
DMEMO 2 ulxg WASIHI, $oHas ASUZNE 5 82 SoF AP NPsIUTh. 2
shel 3T3-L1 MEL WdojZoz ME Wo Aguio] INY AL BT T 3%
formaldehyde (Sigma, USA)E A2|sto] 5AIZF 5QF A20A LA, 1R A2
+ PBSE & ¥l AASt OhF AWo] So]Ao = ¥hESh= oil red-O-assay kitE A 2]s}
1, =91 $ micro plate reader (excitation 485 nm; emission 535 nm)2 &5t
SRR
1) 24 2§ 75H USA A% A%
O T4tst 55 H7F 23
- A= gt ditet 55 F7F Ay FJ4tet 850 Gl AS QIS o] et
A= AAISHA] ok
O ¥d5 ax Wt Ay
- mRao) g 715y DEA A% Y U JIFNEATE U5 FES 25 Bk
av 57he] Ao 9 3xto] AA A DA Lo et FAF &5 L 3N A
ol Qb e HASIAL 1 Avk ofefet ZoHIY 7 ~ 7-7).
49 m NO assay —+—LDH assay . 130
< 100 | 1 100 _
= =
S 80 18 §
S >
£ 60 160 B
2 =
o 40 40 B
=
20 | 120
0 e 0
LPS - + + + + + + + + + + + + + + + +
Samples- - 100 200 400 100 200 400 100 200 400 100 200 400 100 200 400
1 site 2 site g site 4 site o site
<ad 7> 571 R oA AFTE 124 S0 Oigt FAF &5 F7H]
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mmm NO assay +— LDH assay

120 -
= 100 |
5 80
b
2 60 |
2
o 40
=
20
0 —=
LPS - + + + + + + + + + + + + + + + +
Samples - - 100 200 400 100 200 400 100 200 400 100 200 400 100 200 400
1 site 2 site Jd site 4 site D site
33 7-1> 570 AGolH MHF 122 $A Ojg FAS &5 FIH
120 - m NO assay +—LDH assay
= 100 |
5 80
b
2 60 |
2
o 40
=
20
0 —=
LPS - + + + + + + + + + + + + + + + +
Samples- - 100 200 400 100 200 400 100 200 400 100 200 400 100 200 400
1 site 2 site d site 4 site 5 site
33 7-2> 570 Aol AMAF 12 £ diF IS &% FoHO
120 m NO assay +— LDH assay . 420
‘§ 100 4 4100
5 80
-§ 60
e
o 40
=
20
0
LPS
Samples - - 200 400 mu 200 400 m(} 200 4(}0

1 Xt 2 Xt 3xt

3% 7-3> 5-1 Al AN ASE 124 2000 O FAF &5 Yot

120
100
80

60

1 40

20

120
100
80

60

1 40

20

LDH release (%)

LDH release (%)

LDH release (%)
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MO assay

+—LDH assay

120 1 120
= 100 4 100
S 8o
5]

3 60
o
=3
o 40
=
20

u . el e e Fe— S
LPS - +
Samples - = 100 200 400 100 200 400 100 200 400

1 Xt 2%t Xt
2% 7-4> 5-2 A AF ALY 124 Lol g FEF &5 B

120 m NO assay -+— LDH assay 120
§1l]l] - 4 100
§ so0 80
é 60 4 B0
2
=
g 40 40

20 1 20

0 —= — — — i}
LPS - + + + +
Samples - - 100 200 400 100 200 400 100 200 400

1 Xl 2 Xl 3X}
33 7-5> 5-3 Al A3 ApE 22 o0 i FAS &5 o}

120 N O assay +— LDH assay 120
= 100 1 100
S 80 1 80
.g 60 1 60
=
2
=5
g 40 4 40

20 20

1) — o
LPS - + + +
Samples - - 40(} 1(}0 200 400 100 200 400

1 Xt 2 Xt 3Xt
3% 7-6> 5-4 A% AR ALY 224 o) O FAF &5 WL

120 m NO assay +— LDH assay l 120
= 100 1 100
§ =0 1 80
.g 60 1 60
3
2
=%

g 40 1 40

20 20

0 — o
LPS - + + +
Samples - m 4[}0 1(}0 200 4(}0 100 200 400

1 Xt 2 Xt 3Xt
3% 7-7> 5-5 X9 AR A4 124 29 O FA5 a5 ¥}

LDH release (%)

LDH release (%)

LDH release (%)

LDH release (%)
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IC50(ug/mL)™

DPPH radical

scavenging acfivity

Treatment

2087+ 0.65

Leaves

4976+ 063

Stems

555.4x0.72

Roots

Concentration(ug/mL)
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100 200 400 100 200 400 G (ug/mL)
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160
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100 200 50 100 200 50 100 200 (ug/mL)

50

confra

AU =

Bo

o
104

L

_~
__OO

= 100 oo
B ofejet 2

d, o

(]

Py

o
mo

o
Jjo
04

__O_”_

H

tHad 13).

120

100

= = =
[=+] [f=] =t
(o) Aungein |22

100 200 400 (ug/mL)

coniral

o
ar

olJ

O
=
21t CHCl, 2=

1
a
17}t

ik
[

=
gt 3=
o LA
AACHIA 14 ~ 14-5).

EtOAc

7

Aol
O w

1000 ug/mL o©]
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Whale Plant

100
a)
IC5g(ug/mL) g
."i:. 20
Treatment DPPH radical £l
g
scavenging activity @ 60
g 50 +
E 40
Whole Plant 1000 < S
2 30 - 25.112
Aboveground Part 1000 < E 2 EFTE)
i 2970 3.634
Belowground Part 1000 < St
0 15625 31.260neentationfug/ml)sy oo 1000
AR B8 FAE a5 AR Axo] gigt F4tst &5
Aboveground Part Belowground Part
100 100
a; a0 g a0 4
£ g0 Z a0
£ =
" 70 T 70
¥ ®
g 60 ® 60
2 50 Y 50
3 3
3 a0 36,408 % i
ﬁ 30 ;§ 30 -
x 18.786 2
T 20 T a9 | 15.639
a id 7.913 I S 0 8.044
0.000 0.592
. El o, 000 o 2]
1] 15,625 31.260ncentrationfug/miyspy 500 1000 o 15.625 31_3«5‘]"‘&?_‘_{3"“9%;"1"&50 s00 1000
- u =1 = = - 1y =1 =121=] =
AR RFRol gt F4tst a5 AR RlstRo] oigt F4tet 25
1 u = P =1 = =
<33 14 AA B8 31X FE2 Ui A 55
Whole Plant
100
IC 5(ug/mL)? -
E 90
z
£ g0
Treatment DPPH radical % .
-3
2 o 5
scavenging activity g 60
z 50
5
le 40
Whole Plant 1000< 5 50
=
Aboveground Part 1000< g 2 13:554
10 | 5.563
0.000
Belowground Part 1000< 0 - S—
0 15625 31.26oncgptsationfug/mibsg  soo 1000
Aboveground Part belowground Part
100 100
g a0 g a0
Z 80 Z =80
= 2
T 70 g 70 |
2 0 £ o0
an [
= =
2 50 g 50
g g
2 40 > 40
o -
2 30 5 30
© i
I 20 16.328 -+ 20
% 10 1 4.264 % 10 6.018
0.000 0.000 0.448 0603 0250 1690 2405
o — I — o . e = S —
0 15625 31.260ncgmwationfug/mibsy  spp 1000 0 15625 31.260nenyationfug/mlysp  spo 1000

<3 14-1> g7 £9E $24x

Fa20 O Fu} 85
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DPPH radical scavenging activity(%)

DPPH radical scavenging activity(s)

DPPH radical scavenging activity(%)

£ W o o= G WD
=)

o

8

o
o o o o

e L T T R B - T B - - X R |
o o 0o 0 OO0 o o0 o o

100
80
80
70
&0
50
40
30

L= = = |

o

20 +

Concentration{ug/mL}

13 14-2> A4A F&=

2220 g DPPH 2z

=] = =] = = =
<® 9> A7 £3EF ¢ 22 o Jast A%
IC5q(ug/mL)?
Treatment DPPH radical Superoxideradical Xanthine oxidase
scavenging activity scavengingactivity inhibitory activity
EtOH 1000 < 1000 < 1000 <
n-hexane 1000 < 1000 < 1000 <
CH,Cl, 3945+1.13 1000 < 1000 <
EtOAc 1959+ 0.49 1000 < 1000 <
BuOH 1000 < 1000 < 1000<
H,O 1000 < 1000 < 1000 <
Extract n-hexane
F00
Z90 -
z
80 -
n
270
£60 -
1 50 1 46.450
b
T 40 -
27.419 ?30 | 25.838
11:991 E20 - 11,539
L 5732 I 4??3
0.000 - ® 10 5600 1?54 .
0 15625 3125 625 125 250 500 1000 0 15625 3125 625 125 500 1000
Concentration{ug/mL) c:mcemratmn{ug!mu
Methylene Chloride Ethyl Acetate
00 92011
83391 £90 - 85475
a0
@70 |
59.250 5 60331
< 60
=
g so
33.037 540 - 36,915
3 30
17.041 z 20 = 18512
| 5.648 & 10 0000 4187 =421 '
.0.000 OEJQ B o - = . " "
0 15625 3125 625 125 250 1000 0 15625 3125 625 125 250 1000
Concentration{ug/mL) Concentration{ug/mL}
n-butanol Distilled water
Fo0
Z90
=
g 80
£70
ar
46.530 350 -
Fa0
27.925 S0
13.122 £ 20 11439
| : ey 5512 & 10 .
0431 0.000
.”-”"“____-. 0 S
0 15625 3125 625 125 250 500 1000 0 15625 3125 625 125 250 500 1000

Concentration{ug/mL)

27 24




Extract n-hexane
F 100 F100
£ a0 £ 90
= =
T 80 g 80
2 70 ? 70
= ‘&
g, 60 60
§ 50 o 50
S a0 T 40
B 10 B 10 26.080 25.767
% 20 z 20
e ! ! 6.766 48
g 19 5000 0.000 ;10 Tgoo0 2354 i 199 o04az -
2 o e S — —— —_— —_ g
0 15625 31.25 625 125 250 500 1000 0 15625 3125 625 125 1000
Concentrationfug/mL) Concentratinn{ug!mu
Methylene Chloride Ethyl Acetate
£100 Flo0
£ 90 Z a0
S 80 S 80 -
£ 70 2 70
[ [~
§ 60 5 60 ¢
& <o 45,663 g so - 45853
E a0 E 40 -+ 35.532
B B a0
g 2 H o ?985 19 855
= = 3 ¥4
= 20 S 11472 5683 = {0,375 13:767 13.740
de= | S . P = 10
g 1% | o600 i 2 0.000 .
& o 4+— . = N . & 0= —
0 15625 31.25 625 125 250 500 1000 0 15625 31.25 625 125
Concentration({ug/mL} Concentratlnn[ug/le
n-butanol Distilled water
F 100 F100
= =
5 90 £ 90
T 80 g 80
g2 7 £ 70
[ "]
5 60 £ 60
g 5o g 50
b @
3 40 T 40 |
2 30 2 30
a a
z 20 Tz 20
g ol giszg: 20084 & 10 .
g 0.000 ' . g 0.000
A W D P
0 15625 3125 625 125 250 500 1000 0 15625 3125 625 125 250 500 1000
Concentration{ug/mL) Concentration{ug/mL)
~298 0 Q3o 3] ; i3
33 14-3> A9 558 ¥ 22| gt Superoxide 2}C|Z £H A
Extract n-hexane
¥ 100 F 100
Z 90 z 90
z =
S 80 € 80
B B
z 70 > 70
8 8
= G0 3 60
£ 50 £ 5o
@ o
§ 40 .§ 40
g 30 - z 30
@ 70 & 20
g s 080 8414 7.275 7963 7169 6557 Lioo0 2 i TS
= 0.000 g 0.000 1119 1870 pigs1 21 1
EL0% m oM om om omom W 5 o0 un W il
0 15625 3125 625 125 250 500 1000 0 15625 3125 625 125 250 500 1000

Concentration{ug/mL) Concentration{ug/mL)
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100 F 100
_‘é—ﬁ an g 90 +
£ 80 § 80
:-,:. 70 > 70 +
5
2 60 2 60 |
:E 50 € 50
W @ L
-ﬁ a0 - g 40
% 30 x 30 ¢
¥ 20 - 13.798- g 20 ¢ 14.280-
£ = !
£ 19 550 2.662 £ 1% o000 .
x 0 - N E— ®x 04 —— T
Concentration{ug/mL) Concentration{ug/mL)
n-butanol Distilled water
g 100 glgo
.g‘ 90 -+ £ 90
T 80 - F 80
g 70 g 70 +
5 60 5 60 7
£ s0- £ 50 |
_%‘ 40 - g 40
E 30 5 30
2 204 2 201
s 0 . B 10, e
= .D.OUD__ = = = = ks = I e e e e =
0 15625 3125 625 125 250 S00 1000 0 15825 3125 625 125 250 500
Concentration{ug/mL) Concentration{ug/mL)
<33 14-4> A9l 258 ¥ B850 gt Xanthine oxidase 214 &4
150 147.5
135
o
z 120 110.5
=
. 105
2s
EE o9p
B -~ 77.5 31
%’ < 64 ) i i
2 l‘.gn 50 55.5
23
£ =2
=% a5 -
=
2 20
15
o
Extract n-hexane Methylene Ethyl n-butanaol Dristilled
Chioride Acetate Water
<Y 14-5> A 38 L 2B O SuE ¥Y An
= =1 = 1
TJitet 25 B2 Aa
- = - =) = Ay uro. olzl] s 3 sL-9° m7yls
AR &4 A2 Atz gigt 715 d5A A JiEE Yol Z4ter a5S HUIE
S s} - Io) o 5 5 AT +
FAret 550] Djefst A3 =Rlstlon T Aub= ofjjet 2 (2 15).

Methylene Chloride

Ethyl Acetate

3211y

1000

1000
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IC5,(pM)
Treatment DPPH radical
Scavengingactivity
protamex =1000
viscozyme =1000
flavourzyme =1000
AMG =1000
neutrase =1000
celluclast =1000
g . protamex
39100
=
£
=
] a0
k-
2
£ 60
=
@
g
w 40
E
E 20 T 13584
T 5.985
2 0.000 0780 1561 3227
o g ) )  mmm -
0 15625 3125 625 125 250 500 1000
Concentration{ug/mL)
flavourzyme
g 100
£
=
£ @0
L)
=
=
£ &0
=
@
5
@40
3
S
8 20 = 12385
x 5.437 .
& 0.000 0361 2073 2745 B .
B g : : —— - T
o 15625 3125 625 125 250 500 1000
Concentration{ug/mL)
neutrase
g 100
£
=
£ 80
o
=)
=
- B0
=
@
§
e 40
]
=
E 20 2035 82188
= 5732 & :
& 0000 0461 1075 2047 3378
[=] =
o T T T T T
o 15625 3125 625 125 250 500 1000
Concentration{ug/mL)

<3Z 15> ARl a4 &g AHEo] ofst gHAkst

120

100 +

N S o ®
o o =1 =]
! ! ! !

DPPH radical scavenging activity(%)
o

——@—— protamex
[e] viscozyme

——-wv—— flavourzyme

— A= AMG

— —& —  neutrase

— —0O——  celluclast
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DPPH radical scavenging activity(%)
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Superoxide radical scavenging activity(%)
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sample _

Panps50

B-actin

r

<33 30-11> &7/040F ©gsigteo] st

LPS - - . . e
sample = _ —t 20 o Tl

P-ERK _———— e — e | 123 KDa

42 kia

42 kiDa

S I_'-ﬁ 42 kDa

LPS - - . . =

sample - = 10 20 40 LT B

LPS = g " . N
sample = - 10 —_ e L
o I T — — —— I 38 kDa

=2 I---‘-Iaama

o [ D | "

<3¥ 30-12> w7i50b DLettEo] oigh MAPK 2H8 713 A+
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140

-l
= M~
= o

IL-6 production (%)
oo
=

60
40
20
0 L Il L Il L Il
IL-1p # + + + + + +
Samples = ext hex MC EA BuOH (40 pg/mbL)
120 ¢
100 |
el
2
T:; 60 |
40 |
o
20
0 . . ! , . .
IL-1p - ¥ + ¥ + + +
Samples - ext hex MC EA BuOH (40 pg/mL)
100 ¢
5 80
2 60
K
o
s
(=]
-
20
,] . I N B N
IL-1p - + + + +
Samples = ext hex MC EA BuOH (40 pg/mb)
<313 31-1> 74201 = 4 B2 gig 2535 Md &5
_ Mo
£ 120 +
£ 100 |
2 80
& 60
= 40 |
.| m
0 . ; . ;
IL-1p — + + + +
Samples = = 10 20 40 (uM)

compound
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100 r
=
> 80
2
2 60
[
ui' 40 -
(<]
& a9 | I I I l
ﬂ i i i i
IL-1B - + + + +
Samples = = 10 20 40 {uM)
compound
100
. 80 |
=
2 60
T o0 |
f
=
— 2'] -
0 . . . . N
IL-1p - + + + +
Samples =2 = 10 20 40 (L)
compound
<1 31-2> EAl30F DR Ot 2035 AN &%
30423 M &% Wt A
sl i3t 7154 O8A A% RLE 9I5) BOBE M E5S R 2w E
oz o2 /M a0l 9l Ze =elstgon 1 Awks ofer ZrHIY 32 ~ 32-9)
IL-1p - + + + + + +
sample = ext hex mc EA BuOH (40 pg/mL)
COX-2 I — . — A — —'I T2 kDa
RANKL |_-—_——-—| 40 kDa
OPG | e o S-—— s | 60 kDa
B-actin I-__-—--I 42 kDa

120

<3Y32> S0 2E= H 2220 W T05F 2 T AR BE IA &xt

IL-1p + + +
sample . 10 20 40 (uM)
cox-z | — e — | 72xpa
RANKL | i — | 40 kDa
OPG | ——— S | 60 kDa
pactin | c— c— e—— s s> | 12 kDa

Jo

ur I}

=2

AR Y AR =2
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IL-1B

sample

P-lxB-a

FPandxB-a

B-actin

IL-1B

sample

Panp65
B-actin

IL-18

sample

P-p50

Panp50

B-actin

IL-18

sample

Pan-ERK

B-acitin

IL-1p

sample

P-JMNK

Pan-JNK

B-actin

<Y 32-3> A0 BBk OF BUTE
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—_— —— — — | —
— —
-— + + + +
- - 10 20 40
----—
—
T T R —
o2 -+ + -+ +
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—
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R ——— T —  —
QA AR
- + -+ + +
- - 10 20 40
— . . S --l
-_ e — = —|
——_——I
_ + + + +
- - 10 20 40
————— _— st -
T — ———— —
. EE— — —— ——
_—-—_

(uM)

41 kDa

39 kDa

42 kDa

(uM)

65 kDa

75 kDa

42 kDa

(M)

50 kDa

50 kDa

(uM)

44 kDa
42 kDa

44 kDa
42 KDa

42 kDa

(M)

54 kDa
46 kDa

54 kDa
46 kDa

42 kDa

L w3 AR Y dA &y
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Ozt B35 &% W7t Az

- ShsOb] OfE 715 OEA AR LS Ys) 3P e %S WK Au BT oE
MoR 7t BE @bo] Qi Zg 2elsigon) 1 Ak ofe i1y 33).
120
100
& a0
z
F 60
2
@ 40
;D .
0
HZOZ - + + + + + +
sample - = 10 20 40 10 20 40 (ug/mL)
==0t o
4 33> =750t &80 Higt (tES 85
O otem 7| &% B7h A}
- =704t tist 7154 dEA A LS Ysh otEn ZiA §_%% Myt Aat ofE
m JjA &0l gl AS sHelelylon] 1 Ank: offeh ZrHIY 34 ~ 34-1).
120
— 100
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S 80
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e
g 10
g »
0 : . : : .
Stimulate - + + + + + + +
Samples - = 10 20 40 10 20 40 (pg/mL)
= =0t o8l=
120
— 100
£
c 80
s 60
-
e
g“ 40
2 »
0 L 1 1
Stimulate ~ + + + + + + +
Samples - - 10 20 40 10 20 40 (ug/mL)
==s0t gl
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LDH release (%)
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[} I i | L i ! I & =
Stimulate + e + + + * *
Samples = 10 20 40 10 20 40 (ug/mL)
= snt o=
<33 34> w750t £&2° gt olExn] JjH &5
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==
< 100
(=]
£ 60
-
E 60
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S 40
20
=
0 . i . .
Stimulate - + + + *
Samples - - 10 20 40 {uM)
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_ 10
£ 100
s
'§ 80
= &0
2
S 40
Q
0 . ; . .
Stimulate - + + * %
Samples = 3 10 20 40 (uM)
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100
£ 80
@
w
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2
z a0
—
20
) . . e .
Stimulate = + * * *
Samples - - 10 20 40 (UM)
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<33 34-1> w7050 GLgEo] digt otEn] /M &%
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- wlS0E AV 252 Y OdElR] gigt V)5 OEA AX AT o
a5¢ Wk AW £uet w50 2EEM BE JEHOR Oy Fxo
Ag Flslgion MESHE e AL AT H YA I ATe o
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s mielanin contants + T
120 4 120
100 [ 4 100
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2 80 - 180 &£
S 60 | . 4 60 F
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3-4. QJARIO] Rt uANEAR D AE71A 7Y

7t 9%, AR @ 124 52 detoxification 715 H7}

Necroplosis

/n

Necrosis

APOPtOSiS hnpaincy‘te

\

hepatic
stellate cell

hepatic

macrophage
539%&,-7_2
-

L0 Vgl

i

Flbrosm

Cirrhosis/Cancer

O ICR Op&A9] 7149 3HHepatic Fibrosis) 5%

- 0p@Aof CCl4(20% v/v in olive oil)S 9| 23] x|2]sto] HAS3sHE &

= = o _
- ICR 0} AL &7 Th27)7} 39ul, esteln, AFSTEl7} golst
- Eot IMdRete] 55l HE8kCirrhosis)e B& ARIEG FAOIA fE7Hs/d0] =2
bz 271 ICR U2 E AHEE
The estimation resudl of 2007 The estimation resul of 2007
I Cntoss of e ber (K70, K74) 13 I Coraty Ovattuler gsade K050 10
Ceretvovasculer docase (K0-66) m Distses, medig (€106 14) 108
Otabeses melitg (E10-E14) o Crront obsmucive pulmonary deeass (M0-ad)
schemic haan deeass (120-25) 40 Bcreme hede deaase (20-25) 43
Agnmo (45, J46) 00 Astvre 45, ME) %8
Uer cancer (22} 551 Schochrenia (F20-F25) 73
Croonc obsnuche pumoniry deease L0-J44) 0 Hypanenghve heart dee aee §10-113) ¥
Somach cancer (C16) 81 Epdepsy (GA0-G41) 300
Hyperierdgeee hean diosoge 010=0130 53 Colon ond recium conoers (C18-021)
Pegic uicer doese (K25~+2T) 202 Breas! cancer G501 240
EE o1
<A 28, WdAst dggat o), 2015>
- CCl4 = AFE5to] Hepatic FibrosisE JFHAI7|HH £ 4 8% o4 Fofstojofat
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O ICR 0}@20] B83
- Group I : Olive oil only (%X2]&)
- Group II : CCl4(20% v/v in olive oil) 1ImL/kg (&4 Hx )
- Group I : CCl4 + Silmarin 200mg/kg
- Group IV : CCl4 + 1232 HZ=ZA7X) 50mg/kg
- Group V : CCl4 + &2 2N Z=AAX) 50mg/ke
- Group VI : CCl4 + AAR|EH(=ZA7X) 50mg/kg

- AEE F 100kes B

Design of treatment ALT (Units/L) AST (Units/L)
Normal control 13.04 £ 1.20%¢ 11.87 £ 1.63%¢
Vehicle control 15.13 £ 2.80" 13.39 £ 2,70%
CCl, control (1 mL/kg) 213.13 £ 2534 65.13 £ 13.69°¢
Silymarin (200 mg/kg) + CCly 101.85%15.31*° 51.04 £ 12.54*°
Silica hydride (104 mg/kg) + CCly 158.89 + 19,52%¢ 67.05+7.51%
Silica hydride (208 mg/kg) + CCl, 135.84 + 26,155 56.45 + 9.65"
Silica hydride (520 mg/kg) + CCl, 121,06 4 27.46*° 41.73 £ 8,407

| Values are mean +5.D., n=10. I

* p<0.05 compare with vehicle control,
® p<0.05 compare with CCl,.
¢ p<0.05 compare with silymarin.

<RMeseoaruchs aerti cmle odel of carbon tetrachloride induced liver fibrosis:
Histopathological changes and expression of CD133 and epidermal growth
factor/Fujii et al. BMC Gastroenterology 2010, 10:79.>
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O 29

- BT 152G ARSSEY 22X Group | ~ VI w02 7 100k W9lS

- 24 SR BES 4T Folstel 833 ALS g

- AYEE2 A A 12/ BAAR & CO2 TtAR F]) uhRlstglen, i ¢ A
A 2aE AR

- AlFEh deie 1.500xg, 4°ColM 1523 dA2e] & @s Zstlon], 24 AR
-80°ColA g H e

- AR EAL A4 A aAD A71E AEstel 0.9% ARINESE olgstol AIFSE & 7hY

- 134 -




=715 For 3
- 71 # AERAL -80°ColA Y& B
O Assessment of hepatotoxicity
- 2re AAOIA TRay, T 9 Jleh Bk Okl A Ol o oAb 52 T
- ole] ATE U oAt So] ol AAS F & A, VLS s Ystel F]xRo
2 Agsteld A} Wed
- AST(aspartate aminotransferase)?t ALT(alanine aminotransferase) = AAMA o
Aot FEAE Fo EXfstY, S, (MRSt Y So= Qlgh IHEAJA0] EH
o= g&%o] 3713
- 7F W2 @5 ASTS ALTZ 574ot0l el B2 shog
- ESt 7F2 R|AGAte]] Fagt AEE Astes (A @5 A =t TS EE
Elof A=
- 4 #ERE EF5 AAE SE[TC(FEAY)., TC(EZFHAHE), LDL-C(RE= ZHAHE),
HDL-C(1¥ &= ZHAHE)E 575t0] (IR ot AAYAL A& HEed
- X H&E stainingg &5t  dRee] AES  E2ASHo=z FAsiY
ingE &okc] b 249 collagen £A0] FP== Feg o

Masson-trochrome stainin

9slo] g2 moly

otstol 716

Masson's staining (1 00).

Mormal(d), Control(B),

Matenal(C)
Example
Wt dRete AR

O Assessment of oxidative stress
- 22 AR atster Atsh AER]A ofa e @S

ARt= AL S
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Nrf-2 Ros |
GSHPx | Lipid peroxidation (MDA) |
S0D — —
' ROS | Protein carbonylation T
Catalase |
DNA oxidation (8-OHdG) |
!
Liver Injury

<Herbal formula, Scutellariae radix and Rhei rhizoma attenuate
dimethylnitrosamine-induced liver fivrosis in a rat model/ Tai-Long Pan et al.
Scientific Reports 2015>

- matA Ateb 24 e i EAE: 7te] £4KEEZ TBARs(thiobarbituric
acid-reactive substances) 9] sto=r8 =Xt

S ZE35t= GSH(reduced form)et GSH7} Atstsl el

- ERF FERt JAeARE

g 54519 FEFE0] AeA 242 EolH, Collagen] 237
.
| .

GSS(oxidized form) g+
S

- O
o] Zojz0] dRert Algo] Qe =A1E F5Y & U
GSH
l{-r
NAD(P)H oxidase » | ROST
l .I\.
E } / E\\
s
GSH | S~ ;
P //,f—“* Collagen production
_~TROSIGSH efflux? v
" LBSH Synthesis? {
TGF§ | - > 2

<Glutathione regulates transforming growth factor-p-stimulates collagen production in
fibroblasts/Rui-Ming Liu et al. American Physiological Society 2003.>
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O Cytochrome P450 2gistol
7F9] Detoxification pathways 713t £Q3F ypgd o 2= M7FX] &lo] Q&
Al14}(Phase )oA+&= &42 cytochrome P4500.2 3i=A]7]

- metA 7F &AZ cytochrome P450 2E1(CYP2EL1)Q] &S S
7150l Al Lojunl=A1E AT

ol

(conjugation) A 3402 HSA|A AHGS Foto] 7 9oz viEA|Z

- o]o] wa} ZF AAA9] GSHs(Glutathione S-transferase) &AL

Methionine adenosyltransferase WA LS =4 s5to] 7Ho|A419] detoxification©]

Al o]FolA= A =elet

I
N
FAT-SOLUBLE T
E
0N
M
PHASE | 5 PHASE I}
|Cytochrome P450 Enzymas]] | Conjugation Pa As E
- 4 = E ‘ - - = T
Cnddation ] Sulfation
Reduction ¥ Glucoronidation
Hydrolysis Glutathione Conjugation
Hydration M Acetylation
Dehalogenation E Aming Azid Conjugation
T Methylation t
; Eliminated via:
0 Gall Bladder
L and Kidneys
]
5
M

<The Core Systems of Function - Detoxification/CoreOneHealth>

O Nrf-2 mediated antioxdidant enxymes(Nrf2, HO-1, NQO1, GST)

- Nrf-2= Astd AEHAZHE AN=ZEE H3S3SH= phase 119 £

GSHs(Glutathione S-transferase)?] £Q ZXAQIAIA

- Nrf-2&= AR £AFS A8 o |2 So{7F Transcription FactorZ Ah8-sho]
S

(e} =]
HO-1, NQO1, GST &9 Tuixlo] vwa]S = 71A]7|1L Phase [19] detoxification2

stAR
- TebA 2F 2AYO] Nrf-22 25 2% = HO-1, NQO1, GST % Nrf29] ¥
3to] AtebA Eabol]l AASHA Tf-25t0] detoxficationo] AA3HA o] £o]x]=

e
&t

e
o]sF
r—a

olsto] 719] detox

Al 24 Phase I)9|A]+= GSHs(Glutathione S-transferase)’} =40f GlutathioneE £0]

=75}
aesl
sota4Q)

ﬂJk‘,’L’
19
aa

Ao
oX
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Translocation into necleus

NI, GST, HO-1, CAT, S0D2, etc.

omm imjury:
. -BHP

<Ginsenoside Rb1 Protects Rat Neural Progenitor Cells against Oxdidative
Injury/Na NI et al. Molecules 2014>

O Anti-inflammatory effect &9l (COX-2, iNOS, NF-xB)

- P8t 93 weel ARTE Aol A

- 2 2AIN FFo] A&EHAL, 5ol AlREe BN HAeAlErt SA6te dRat
Aedo] g&=2 ey

- gebA 25829 FHE 715e S9Isto g X HaAkY] oA|2 Jhsel B 4 qlon, £&
=9 AEIAE S5t RS 2L 4 A=A =9

- ZEAAN @Z ¢ blo]Quir ol COX-2, iNOS, NF-kBO] &g sholste] &89
stal= Jlege myist
O Oa o o o= [e] a

O AxA (ER) 2Ed A ¥ A =2kl (GRP78, XBP-1, CHOP)

=

- E?F ER AES AT} ARyREe] A A g2 A oz o] Alegof o] Qlth=
91 GRP78, XBP-1, CHOPO] w&larg siolsto] 7ha

b glgoz, A ulo|eniH
xS Hrtat

L. oF&, AR 2 184 F&E detoxification &% ZAx}

O Ad Hi7g

A= 01]*1 g ﬂlo‘, At 5= a°7lt
ARzl 9t Oalede Has
of Ar8sll methyl F=AE F/dst
W} 72Fe Mo x7|ACheRRlo] RIAFS of7] A]7ICh

—

7
o
S

v
=
o
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36 -

—— NC
34 o— DMK
—— Sily
—f— OJE B0
32 1 —a— O.JE 100
—0— AHE &0
@ 30 4| —»— AHE 100
i — AM 50
S 28 4| —— am 100
LT 26
°
m 24 A
22 -
20 -
18 1 1 1 1 1 1 1 1
1 2 3 4 5 8 ¥ 8
Vi eeks
<3 37-1> =Y = 52 oA HF ds}

2%
2 ot TG =3t DMNo| 9]
FATHRE 12).

el
>
o[
N
o
32

<E 12> 7tE4 9% 58 molo] &3 AST, ALT 2 TG A4 wis}

T AST (U/L) ALT (U/L) TG (mg/dl)
NC 32.53 £ 2.08 8.26 £ 0.57 22.23 + 1.68
DMN 63.16 + 2.19 24.43 £ 1.73 3555 £ 1.76
Sily 49.66 + 3.55 17.03 + 2.63 24.46 + 2.06
OJE 50 51.40 £+ 3.78 19.03 + 1.38 32.56 £ 1.46
OJE 100 46.66 + 1.98 1596 + 1.32% 30.43 £ 0.98
AHE 50 4753 £ 5.60 1820 + 1.45 31.73 £ 1.25
AHE 100 4713 £ 3.67 1563 + 2.33x* 2840 £ 1.05
AM 50 55.70 £ 2.90 19.30 + 1.05 32.83 £ 1.63
AM 100 53.70 £ 3.28 18.50 + 1.05 30.70 £ 141

RAILere] ik ofg] 7HX] F/deteaoly of=o <9
A2 QIAE0] XAl Qlo}. of2fgh Ao ez A E

free radical A4l Z7F X TAteHA Wojdo] Hag Qls) 0F7lﬂ017ﬂdr ﬂLH ﬂr*}i}xl
Aol MM T=2 &4 4 9= Malone Dialdehyde ( 2

DMNof ofsljA] MDASQ] gt&fo] Z71stl o, oFd, ARl &&= EOHL of| A MDAQJ &go]
golMo2 ZAsIGAR 124 552 SolRoAt dETH Aol ¢Ack 1Y 38)
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300+

COSs
AN
AN

R
VIR

\\%\ﬁ\&\\\\

2004 *
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e
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e
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RN
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g

100+

S

SIARANAINIIAN

s
\\-’\‘t‘{%‘t'\-’\ﬁi’\\\\'\h\\‘\‘\\\h\\\\

3

5

s

<33 38> 54 9= 52 DWo|A T £4 U MDA ¥F

- A W9l s AR IRl FAtetEAd &9 Glutayhione (GSH)= GPxO
oJsff St AS AASHHA] AFNSHE  glutathion (GSSG)o.2 A3tE]1, GSSG=
glutathione reductaseo] 9JsfjA] NADPHES AWsIHA TFA] GSH=Z P E o] FARA
2RE HEe wssior Fog AL gtk GSHAL Al Udl ZAWo] =l Al apt
o} w2e £7A|7|0l, GSSG/total GSH ulg-e AAAL o] ASHEHUvSw} si5A8
Hefo) Boto] Fastth. GSSG WAL BAME Aol 98¢ AYA Auot =] G
of AluHAtel Al &7 &40 Suw ARAoR BHele] i oz Teid 9
of. 574 Zih, DMNof 9JsfAl GSHO| &Fo] gastior, &= FowolA GSHY
IOl S7tSEFRTE FoA oA okfth. GSSGY| &= DMNO| ojsiA Z7tstdaL, &

= FoToM & foRoz AASHAtHRE 13).

0

=]
=
=

<B> =4 fE §8 299 BEAA GSH, GSSG %4 W3t

s GSH (nug/mlL) GSSG (pg/mlL) GSSG/total GSH
NC 183.2 + 6.20 76.8 £ 10.70 0.41 + 0.050
DMN 122.1 £ 7.30 270.2 £ 5.81 2.22. = 0.091
Sily 138.5 £ 11.23 165.1 + 9.447 1.21 + 0.147
OJE 50 188.6 = 13.01 200.6 £ 11.24" 1.38 + 0.046"
OJE 100 159.9 + 4.94 146.9 + 4.027 0.92 + 0.054"
AHE 50 131.1 £ 12.15 139.7 + 14.38" 1.06 £ 0.011"
AHE 100 195.0 £ 10.80" 144.7 + 9.49" 0.74 £ 0.015"
AM 50 114.8 + 11.78 187.0 + 7.29" 1.67 £ 0.211"
AM 100 147.0 £ 8.11 1775 + 11.10° 1.22 £ 0.142"

% Data represented Mean + SE, *: significantly different from DMN (p < 0.05)
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Ao d&384& marker?l COX-2, iNOSS mRNA 2312 real time PCR
. &A&st A3t DMNof 9JefjA EZa marker?l COX-2, iNOS2] mRNA

=
— o «w
o] Z7IsIAR T, 52 Foj=2 QoA o] Faste A2 st tH(ad 39).

A B

1.1 1.5
E

= 1.0+
h
@

gu.s

0.0

Cytochrome P450 (CYP)& 719] microsome9]| &£A[5}= S| A =
23, AGAF W prostaglandin St 22 U] A ofF, SYEE W €4%E
=0 22 YRt ole2 =9 Atetof] wofeit}t. 4% DMN2 {HO| microsome THHZA,
CYPo]| CJsiA] tjA}7t o] 2ofx]0{, DMNO| 2|t 5/4-> DMN AH|Erh= ChARgof A
gtd3te] N-methylformamide (NMF)4+ N-hydroxymethl-N-methylformamide (HMMF)
22 A s o] &dE= Aoz gt CYP2E1R A4/dAQl of2] 7HA]
12 UAAIZIE 7162 Skt DMNO| tiil= CYP2ELC] ofs FHAIET A&st 7 1
oA CYPZE1S] mRNA Iela £ Zxt, DMNO| oJsiA] CYP2E19] Helo] S71= R
o, %% oo o3} CYP2ELS] mRNA #lo] Zhast 21 SIstoiri( a1 40).

£l

R
A

o Pt Mo o pl Iy g fon

4=
c *
S 1.0-
. : - N\
0 0.5- == I - \\\\\\
- *
5 * \
R Bl § &
o

B

o=
& N S PSP
& o N N\ N

<31 40> =4 &= =5 oA CYP2El marker mRNA level &%
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Al X

=
Al X
=

ch. oh, AR % 124 352 W2R U A5G Bt &5 IR A
O 4d ¥y
- QFa AR W y22 FH5F9] 3F ZEIREE 2% 0|59 mZ3E HIitE 237t
SJoITh ©52 ARSH AR 2El2c 250 20 rpmo] SHAEE 308K X 33
st9on], 27 REfRCE %9 30 rpmo IMALEE R 308 A = 33 AlAIY o0,
=2 WY A+ Fofstith(® 13).
<E 13> Ad+ 2H
v Fo] obg =
CicH Saline
RES Saline

¢} (OJE) As=
%} (OJE) 1%
23 (AHE) A%s &=
Al (AHE) 11 %=
123 (AM) AFs%

124 (AM) 15%

DMN + ¢} A

DMN
DMN
DMN
DMN
DMN

+

+

+

% (50 mg/kg)
94 1% = (100 mg/kg)
A AFEE= (50 mg/kg)
Al 1E = (100 mg/kg)
123 AF%E (50 mg/kg)
124 2% (100 mg/kg)

<E 14> 2ElR2C 2F1

- Initial body weight (g) Final body weight (g) Weight gain (g)
NC 25.8 + 0.45 33.5 £ 0.84 7.7 £ 0.76
Control 23.4 £ 0.78 30.1 + 0.80 6.7 £+ 0.41
OJE 50 23.5 £ 0.31 30.0 £ 0.42 6.5 £ 0.22
OJE 100 24.4 + 0.21 29.4 + 0.28 5.1 £ 0.52
AHE 50 23.8 £ 0.77 29.5 + 0.59 5.7 + 0.97
AHE 100 24.1 £ 0.33 29.3 + 0.59 53 + 0.76
AM 50 24.1 = 0.40 29.7 £ 0.69 56 + 0.38
AM 100 24.1 £ 0.23 30.1 + 0.69 6.0 £ 0.55

Al
Al

=
L
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<E 14-1> RE}2E &

ol

FE= F

ofo] ¢Jst &% AST, ALT ¥ ALP

34 st

o AST (U/L) ALT (U/L) ALP (K-A unit/mL)
NC 36.6 + 3.20 7.4 £ 1.25 16.1 £ 1.3
Control 33.0 + 2.10 6.5 + 1.40 14.0 + 2.3
OJE 50 355 + 2.65 7.0 £ 1.30 143 £ 1.6
OJE 100 35.1 £ 2.95 6.7 + 1.40 14.3 + 2.2
AHE 50 38.0 £ 1.40° 7.5 £ 1.10 148 £ 1.5
AHE 100 32.7 £ 2.55 6.5 + 1.20 129 £+ 1.5
AM 50 359 + 2.85 6.2 £ 1.05 155 = 2.2
AM 100 34.7 £ 1.60 6.4 + 1.10 14.8 + 1.3

% Data represented Mean + SE, *: significantly different from Control (p < 0.05)

- 7ol RElRE &Y

= g9 P
ALT, AST, ALPO| @4g 3733 Zatg & 60 Uepigich 1 Zat 2efec g5
2520 93t 7 24ke gk e st

- 2o RERE 2 FEE2 Fosto @A A2 dFe AT 23S (7 14-3) Y
Ep9ict.
<E 14-3> ZEIRE 25w 252 Solo] o ¥H AW AY W

- Toral-C (mg/dl) HDL-C (mg/dl)
NC 36.25 + 3.45 7.15 + 3.35
Control 33.75 + 3.35 7.85 £ 3.45
OJE 50 31.25 + 4.85 7.35 £ 3.25
OJE 100 29.35 £ 4.25 7.95 + 3.25
AHE 50 29.25 £ 3.35 9.05 + 3.35
AHE 100 27.10 £ 4.30° 10.85 = 2.55°
AM 50 34.95 + 3.15 7.65 £ 3.25
AM 100 33.40 £ 2.70 7.95 + 3.35
% Data represented Mean + SE, *: significantly different from Control (p < 0.05)

- @48 5 & Zd2HE % HDL ZdaHE d3F= At 24, & ZH2EHE I
Aol 36.25 + 0.45 mg/dl2 71 =9Ffon =S5t txFo| 33.75 + 0.35 mg/dl
2 Zdastiley, £ T ZF F ZH2HE FFol daHJen A 100
mg/kg FolollA 7MY ol {4 Al dastitt. kot HDL-ZAHE dd2 &
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52 AN
of vl o we ¥ epysict

2% 4% 5 U2g%y x4 249 AEY LDHY ¥3 Lactate 558 Z7gstact
574 23, lactated] SEE 5% 2L U vjulsA FIEIA L. 58 Fois)
92 A9 BF lactated] Hw7F o A WASIYT. LDHE 258 S3etAg T
7 BtGon, 2528 Bojslge ) SOy YA FASIETHIY 41).

=
w

<39y 41> RERE ¥ FEE Folo o 4 W Lactate H LDH 5= 24

OfElA PGS WH U WYAFT AF U BL ZIAT W £AY UL 5
Hog st AN WY 934 AP} B Agolt. FujgA BRE G5 wrge )
AR AGHA ol os) HANZ 2 AFMES BT oS MEAA s
Aol E71Ql 52 EAT AF PRS0l Holo] Fad qTL et
Ole] 271 17 (interleukin 17, IL-17)& Th 17 HoAx AAHE= FS5A Alo]E7HQ]
o2 gulElA WRGN T 431 2w oI ATL At 1L-27L 1L-12
Agel oigolagA] AfolErlelo s wgerel QAAIES} A% MEAA P 4

o}

APE oA MR e ot IL-272 APE W #EYGoA Th 1 Jo4 &
S w=stal AHOE o} (interferon-y, IFN-v)o] BdS S7HAIA #2d et

ofgto] BUE9R O} O Th 17 W4 oA, IL-10 4 95 52 Fof W
=] o
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oy
BTy ) OO ATA

Vo |
1 - g e
(3 Citastan a1 ret)
i /””‘\ A k#"'.l-* e :_
L, ! LY
v - | P N
I e
EN‘IFN"{‘ CD4IL-1TA
400
808
s ; - T
1800 +000 4
— 3
-] § M0
= m;o.' * " ‘;
] . £
2 800 z
= =
* 600 400
0 I
200 4
"] [ I |
]
]

Normal Cla ClIA + Cla+ C I \. +

Normal (S B} Cla+ CLA + Cla+
IPE-LR  afrelin

fPE-LR  afrelin Dex

* P < 0.05, significantly different from CIA group

<39 42> CIA 52 220A xx] £ojo] QJ5t CDA'INF-y'?} CD+IL-17A9] cell population H3}

- E3h CD3/CD282 CIAo| ofsll &3t T celle] EAIQIALR, CD3/CD280] HHH
cellg #2]sto] FZUA AO]EZIRIS] mRNA HIS F4F ZAn, ThloA LHE
AZA Afo]EFfOl 01 IL-1B, IL-2, IL-6, INF-y, TNF-09] o] Zmof oJsfA Zra
Aon, Th 1704 Z8|== IL-17 JA] ZdaE A

- 9, JAS APl E7HRIQN IL-109] % CIAd] 9JsiA 2

s st mepN, 2o R2&F0] ClAo] 9

Fast RO, Za]o )5
MAdshe S AU THE 42-1).

14
i goE BolEs WEY

IL-2, IFN-y, IL-17 I'NF-a, IL-1f, IL-6

il - 1
?l i is:::.. gi == ’
s I]hl]
ai ':, “‘: 2 ZFUAR ateclin e
IL-10

3
o
..
“ ll I

et B “#SP < 0.05, significantly different from CIA group.

CHMCn

<13 42-1> CIA 52 22o]4 £1] Sojo] 9§ @= A Ato|£7}919] mRNA level 57

- 146 -




2.
O

»g
Rl
Hu
v
+
n_|.|)|:
o
mgll‘
o%
=
>
fol
ofr
ol
N

o, A,
&, A

=
Y
b
Nl

K]

%e

o

tu

b

i)
=
ox,
)
. o
lo
T

o oo e P

I

Y
R

s opt L
]

o

1°

o2

o0

o[}

fol

or

ol

N

N

og.
o)
rE
oo
'_l_l rﬂ rlo rlo =
gL_:
5
) >4

ol
=
oX,
o8

M
o
o
=
ifia
iC)
rlr
Pa)
1
i)
rO

qr

2

)

a rr

)

s 02 Jm
o[
T
oo
rlo

ey ©
oX.
e
i)
ro
£
0y
o
b
Pa)

=

& oo

L
d
=)
rp-
0%

=
j—tl
il
9E ol |

ol
-

12 oy

o,

£ oq

2]
g

o oXx

2

g, o
ek

a

" o

o2 =

e

. olr

rlo

N ot

b o

o wo r

% off

og, ok

o

=

M2 o
e
29,

Flo ﬁ
og 3L
off!
=)
oxl
Jot
oft
h_‘

- o[){
l

X

2
oy
FIF
i)
0@

M
=,

He

- &"\J -

A2 7}

=
=]
ro
)
> Ded

o] x}2o 2 Qls| &4st g
Ad e &zo Rastol
oy Fes owe s

rE g ge Mo b of
o

o
o
ol
ofl
_O'l"
=R
l'm rE 0]
g 2
2
@ g I
= 12 off

Il

0
fu

v
N

(macrophage
HANZE g 5o NzY 2ZEQ1 XATEA|Ql lipopolysaccharide (LPS)&
A5 E]WH tumor  necrosis factor-oo (TNF-a), interleukin-6  (IL-6),
interleukin-1p (IL-1B)t Z-& pro-inflammatory cytokineS Z-7HA]7|H, nitric oxide
(NO), prostaglandin E, (PGE;) 59 A5WIEAS Uit EF FSYEA=
cycloxygenase-2 (COX-2)2F NO synthase (NOS)7F §=%lo] ¥=F9] PGE,;, NO 50
A= o]Zlo] A ofeto] «lo] Ho.

|d
o
ajo

NO: 959 ChEAQl AEEUR, WA NOL wejzols FolAY U As
L FA3 QTS SIAlT FEINS NO WYL BEFL WA £ARY &4 KAA
WMol 2 AZENE Loz

NO+ L-arginineo]A NO synthase (NOS)o| 9Jd A=t NOSO|+= endothelial
NOS (eNOS), neuroal NOS (nNOS), inducible NOS (iNOS)Q] A|7}A] FEj7} QOoH,
o]F % INOSO|| oJgt NO A/do] B2 A7 = 9 Helo] =},

COX+= arachidonic acidES prostaglandins® Algtel= §4 =2 COX-11F COX-2&2 o
HAI, ole tYdst MEzolx Zrzr o 2 FFS e, COX-12 A
AA7150 AEshe ¥, COX-2& E5FHONA Eoh. COX-29] <Js) AB/Jx]

= PGEx= &5, o Hojst= FJWNA=ZA FS8Hs, HAPLs Sof vha-sio.

A& AARRFE F&20] LPSo o8l =% F35o o™ = O

OR9.2 CHAINIE RAW 264.7 MES o] &5tel NO A4 oA 2% B7HS Fastsict
RAW 264.7 MIZ29E 44T NO2| L Criess A|org ol 85to] Az vjoel o] &
Alsk= NO, o dejzA SRstart.

Raw264.7 HJZZ2 96 well plateo] 1x10° cell/well2 EZ=3t & 37°C, 5% CO,°] HjoF
7101 A 24417t B dstdTh MEE LPS lug/mL= 2A1F AA2]stal, eFE, AR, Al&x
20 ¥ v2d F2EES =vya yeldt § 24417 uigstnt 2447 5 NE ujg
et FHO| Griess AlFS =35t0] 201 &QF §¥HSAIZ]I & 540 nmoflA SEEE

O o 71

75t e, Nizs MITE ol8sto A2 =42 lstAt(ad 43).

(@)

£l

=
o

bol'
ofr
>
i
o)
Jbl
ro
ol
o
Kl
Dal
a)

12
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140: 140 140
20 _'ﬂﬂ in
8 50 £7T w E‘EM
5% w EE - EE s
2% w 3.; & :..;1 s |
R 3z o Sg w
20 £ b
LP 3 P ;.”I.n LPS (1 ) + + 2 &
5 agml) - LR LPS ([t }oos f gt} - HE
hmhuﬂn * 124 5 80 100 300 Sample (wgmi) - Sunehi:'\nl.l = - i M O i
e 124 i 148, Hrxud re
20 10 120
B =
Ezm é‘am £ § wop
25 BO ﬁg a0 E E w
25 w 58 o 5w
& 2 52 i
;- a0 Sg GFE W
E] n £
o [ 3
LPS {1 pgiml) - LI S LPS (1 pgiml) - LPS |9 pglmi)
Sample [ugml] - 125 35 50 100 200 Sample {pgiml] - Sample (pgiel)
140 o 40 140
20 11 120
= =
£ 50 .E‘E 100 E‘E 100
- = =
= EE 0 ﬂe L
2% w e 2o 80
= =% =%
2= 8 o ¥ o
20 0 n
Ps 3 Lp ¥ 0w LPiI!wT
LPS (1 grmL) L I 51 ppimi )
Sonois Ggmk) < 48 8 @t @0 sweleed - s B s w0 W0 smpelgel)

- 123, AlF2Ed 5329 NO Asf 7132 B7] sl INOS, COX-29] EdS =9l

grrndg g2

o IR F7)

<39 43> AF QAR FEE9 NOBAY A R N==54 37t

- 329 oE AR, AlrERSd 2 2 REE0A LPS osiA AdE NOE da
1

A7l e Estgon, 1 F ned, 4 L ARERY 252014 4% NO A
BgoL, ARlY Aot NESHE BAHICL N2 L AFEAY
FE2OH AT v 23S ) o 40% FEO| NO 4ol oiRlsle Ho= ehdrt

ol
—_

At WA}, RAW 264.7 cellS 100 & cell culture dish o] 1 x 10° cells/well2 &%
h S 24A1%F A3HF & LPSE 1 pg/mLe s=2 2A1XF AX2ste] 55 F=st
& 124, AR £E552 522 24A17F A2]5to], western blots &3 INOS,
COX-29] a3 =elstith(1d 43-1).

LPS (1 ygml) - + <+ + ++ LPS (1 pgmL) - + + + +
AMS (ng/mL) - - 50 100 200 SQE (ng/mLl) - - 50 100 200
COX2 ™ [ e e G D | COX2 P [ e s s e |
iNOSl" —---‘ iNOS » | W ———— |
B-actin ™ ‘ -———-“ B-actin ™ ‘-——-—‘
coX-2 iNO'S
1.59 1.59
= c
O 1.0 £ 1.0
& :
o @
§ 0.5 2 0.5
0.0- 0.0 E=5E
LPS (1pgimL) - + + + + LPS (1pgimL) . + + + e
SQE (ug/imL) - - 50 100 0 SQE (ug/mL) - - 50 100 0

<3 43-1> 124, EEAY 2529 iNOS, COX-2 & =7
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A7}, RAW 264.7 Almo] LPSE Al2]stg 1 iNOS @ COX-29] &#lo] S7tstg
n240] ool maad oJsiA INOS, COX-20] Wo] o Zrtstgiont, A%
£20] A9o]= COX-2 Wao dgfo] ATt INOSOIA L wao] oI
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N
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>
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N
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hu
0

FUUTA Z = N ZRARIART VCAM-1, ICAM-1Z
: chemokines #H|5to] WA ILE A}=5t0] VCAM-1,
integrin a4, B2< Z7FA|71th. VCAM-13t ICAM-1& =351t
S zoA HAE AT LZHAHEESS 7] =04 & O
LS8l W Aol Hobu FWNOlA S7ME0Ich VCAM-12 g
Ao, ICAM-12 ¥HHo] opd oA LAt

TNF (Tumor necrosis Factor)-a+ MZE A2 4L AZ AJEE do7|= Alset
NF-xBO &5 &olA A=z AIES dAlsks F7HA ZaAQl AlsEs BuAl do.
NF-KBE [kBoo] Z@sto] MEalo] Exisirirt ool TNFH 22 4157 9l IkBa
7F A4St AL ubiquitinationof o]l Zof=H NF-kB7} o Qto g o]5stH o] /Al
=9 AAME 2Fs5H "o

ALt FE20] BUFSON ofH a5 A=Al HASHUAL, nhes FHIA

ek
r o)
=
=)
of,
o
o
ne
2
i
N
BN
re

4
uu
Jo
rO
ol
M
H
o

S
2>
T
&
e el
o
ol
ol
rr

2 32 Ho
|o
=)

A
02 A HE A2 MOVAS NZE large-T antigen©o| immortalized® A|xZ=2 G418
o] xNaAS Xl 9r;. MOVAS A== 10% FBS (Gibco, CA), 1%
penicillin-streptomycin¥t 200 pg/mL G418 =gst DMEM (Gibco, NY) ®iX]E A}
835}to] 37°C, 5% CO, incubatorof|A] vjFstoict.

%, Al AFAAY @ 2 2380 AEWSd UAE dRe stual
VACM-1 (Vascular cell adhesion protein 1)°] ¥al JArS =
VCAM-12 gL AJo] endothelial cellofA] HHED, AZFE L
L Aoz A Qtt. WA, MOVAS MZES 100 & cell culture dish o] 1 x 10°
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TNF-a (10 ng/ml) +

+ +

4 5 6

+

Sample (100 ug/ml) 1 2 3 1, p24
o« db bt B
VCAM-1 | — G S G G —— | 2. AR
B-actin » | | 3. o
1.5 4. MFZIUCH £
- 5. AERL 2
E 6. MF=3IC| &7
R
& 1.04
e
-
E 0.5 =
(3] =
> =
+
1

0.0
TNF-a. (10 ng/ml)
Sample (100 pug/ml)

o

<33 44> AXAIYE FEE29) MOVAS BHO| NZRAMEAL Id W

- 21 Ay, TNF-oof 9Jsia VCAM-19] #elo] F7bd Zl5 #ERIstiol, &5
St= ™ 2% VCAM-19] 2 oA o] UEden, 1 5, 124, AFx
7] 222N 94T 9AE FASCE
- 124, AREEHY 252 528 MOVAS £HO NZZ2ARRA U wsh
- TNF-o2 2A%F A Aejstn, 124], AFZAY 552 =¥ (50, 100, 200 p
g/mL)=2 24A17F X 2fsto] VCAM-19] I g2 SASIIHIH 44-1).
RERY Hzzai
TNF-a (10 ng/ml) - + + + + + + +
Sample (ug/ml) - 50 100 200 50 100 200
VCAM-1 p | = S ooy ot o e o,
B-actin p | — S
1.2
é 1.0
S 0.8
:—M'_To_e—
E 0.4-
o
= 0.2
0.0- T v
TNF-c (10 ng/ml) + + + + + +
Sample (ug/ml) - - 80 100 200 50 100 200
RERY A 7=z 21l
<33 44-1> 124, AFEIY £589 2o T2 MOVAS BHO| N LEAE} by W3}
- 3 Z3, TNF-oo] oJsiA VCAM-19] alo] S7bd 12 &lstion, =4 U A
F2EY 25F A2Al VCAM-19] &d oA o] YEReY, 1 &, Ax23ld &
220 55 OJEMOR VCAM-19] Wio] AAXE S Hlsiirt.




- D24, AFAUY 529 VCAM-1 %9 AZASHY 715 8L 91514 VCAM-19]
A9lolxte grejsl NF-iBe) Wal @ P48 S9lsieith. MOVAS Almo] TNF-oE 30%
Mxsty, 12, ARz FE52L 158 #2Jsty, NE-PER® Nuclear and
Cytoplasmic Extraction Reagents kit (Thermo Scientific, USA)S o] 235fA] i T AL
Al CheiAlS Ba]sh 5] western blottingS E8 NF-kBo] 23l 0I5t ™ 44-2).

AMS SQE
TNF-a (10 ng/ml) = + + + 5 4 ” ¢
Sample (ug/ml) & = 50 100 200 50 100 200
965 NF-xBp | - — — — — — — — |
Nucleus
Lamin A/Cp ‘ - > ===
P65 NF-KBp | |
Cytosol
B*act'ml*‘ SRS SN S S " ——" G— N— ‘

Nucleus Cytosol
1.5+ 1.5+
Q %
< 1.0 £ 10
= = 9 P
E = Z 7
s = 2 2
i 0.5 = 8 7
§ 0.5 = 2 05 ~
— 7
0.0 EA EH H # il = 1
TNF-o (Ing/mL) - + + + + + + + TNF-w (Ing/mL) - + + + + + & +
Sample (ugimL) - - 50 100 200 50 100 200 Sample (ug/mL) - - 50 100 200 50 100 200
AMS SQE AMS SQE

AMS: D22, SQF : HZ===2iry
<3 44-2> 124, A&=Z3] NF-xB (p65 subunit) &4
- 1 Z3}, TNF-oof 9Jaf &/ds} subunit) 3 4 A dhedo] 24,

A3t 22200 osiM Zdasten, 21 & AFasld £E20M da 25
aor Zlg skl 1=a 8 AlFzsd F&E0] TNF-az /=% NF-xBY

i
rr
=,
7
~
oo
=X
>
o

nuclear translocationg AA|A|7]+=

N L4 P S
- 9o Ams mrjz nea, AEss £520] NF-«BO| &4 oxS i VCAM-1

o] IS AA|st= S st
O in vivo A3oAM 122, Aaxsidy 2522 &34 7Id &5 371
- 124, AFERSY £2&580] 1AES Y FWESH o @ dHAFAN g QA=A
L=
=

otuy] o8l

- £2 A3 pole 5x330] C57BL/6 UFQA S 7|EAlR 2 12U7F AISAl 3t o] AQ 4
Zl & Adt Alo]=2 MFst AR (normal diet, ND), 60% kcal high fat diet2 1.
AE5E F=A1Z 2AHAo] O£+ (high fat diet, HFD), A&23d &&& A (50
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mg/kg), % (100 mg/kg)., 1L (200 mg/kg). 1= (200 mg/kg), AFERY, 1=
Y= (200 mg/kg) Y dHE+ Simvastatin (10 mg/kg)S 19 19 F+ FosIAC
of, § v butiA 8719 dor Uirof 837t Ags Alegstint.

2 13 A&, Aol dFH, o7 4ot en, Ad S8 S0 AE U 7H AA, 4]
A, S AEst¥on, It AA, wAe] RAES FHAsta, P W FaoA H&E
staining, F&RAOA Oil red O A A 9 I FAE FHsIR D, FHojA &

=uta] 9 Mx}o] ursl e sholslelrt,

55 -
—e— ND
©— HFD
50 1| —v— sQE 50 mgikg
—A— SQE 100 mg/kg
45 4| —8— SQE 200 mg/kg
—_ —&— AMS 200 mg/kg
R —— SQE+AMS mix
= 40 1| —e— Simvastatin 10 mg/kg
Ry
é’ 35 A
3
4 30 A
[11]
25 A
20 A
15 T T T T T T T T T T T

Weeks

a3 45> AF WY

<E 15> AF et L Ao g

SQE (mg/ke)

AMS Simvastatin
Group ND HFD (200mg,/kg) SQE+AMS (10mg/kg)
50 100 200

Initial body weight (g) 22.1+0.42  25.1£1.01 255+2.13 245+2.26 24.0+1.12 24.4+1.05 24.0+1.25 23.5%1.38

Final body weight (g) 24.4+1.03 43.0£1.99 41.5+8.01 389+548 40.8+2.85 38.7+4.14 36.9+3.99 37.9+5.09

Body weight gain (g) 2.3£0.96 17.9+1.48 16.0+6.09 14.4+3.37 16.8+£2.48 14.3+3.55 12.9+£2.84 14.4+3.93

Food intake (g/d) 3.4+0.08 3.6+0.55 3.8+0.79  3.4%£0.56  3.7£0.81 4.1+0.96 4.0£0.98 4.3+£0.80

0.5+0.33 4.8 +0.35* 39+138 4.1+0.98 4.4+0.65 3.4+0.85 3.1+0.69 3.3+0.91

UFER: The food efficiency ratio (body weight gain per g consumed food).
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<®E 15-1> &}7] A &4

SQE (mg/kg)
AMS Simvastatin
Group ND HFD (200 mgkg) SQE+AMS (10 mg/ke)

50 100 200

Liver (g) 0.96+0.033 1.30+0.103 1.46+0.328 1.28+0.181 1.224+0.115 1.05+0.145 1.06+0.081 1.16+0.136
Kidney (g)  0.31£0.060 0.34+0.022 0.33+0.019 0.32+0.013 0.30+0.006 0.3240.013 0.31+0.012 0.30+0.010

Spleen (g) 0.06+0.002 0.10+0.010 0.10+0.009 0.09+0.007 0.08+0.008 0.07+0.004 0.09+0.008 0.08+0.004

- IAE% $2eddA 12, ARsNY 5520 85 MY UF oA &b st
o}, 837t Eost AdA==59 AL RjFste total cholesterol, HDL-cholesterol,
LDL-cholesterol @ triglyceride (TG) &2 &A59 .

|

ol
JYe]
2

oX mpr oo U ppy M
o Mg of L o ©

B

% TG &3 Bzl vl HFDTHOA dASH S7tstien, Aazslg =
SojRolN & oEHOR Zastt g HASYO, 12 U WY, AFE
SIS Ast= 7S &olstgitt. Total cholesterol @ LDL cholesterol
< Bzl vlsi HFDwolA AXsHA S7tstlen, vza A MRz &
FodolA BFE dastdoen, O & MER2IAY 255 200 mg/kg FoToM=
A2 u]&st A2 UERRQICH HDL cholesterol &2k AAtizzo] uls]
HFDZO|A Ztastdon], nz4 2@ ARz 552 Solod 25 Z7Htad
felAAre FyTiEEo] ws) HFDZOIA 371st9on, 124 @ AFEU) £52
FoToN L& daston, 1 F ARAIAY 57 200 mg/kg FATANM= A
izt Bt fA1E UES. AAAez MEasd 255 200 mg/kg £l
o] 49 ¥4 EF simvastatin Bt £453F §50] UERFTHE 15-2).

S

<E 15-2> ¥%F AQ TF 574

SQE (mg/kg) AMS Simvastati
mmvastatin
Group ND HFD (200mgkg) ~ SQEFAMS (10mg/ke)
50 100 200
TG (mg/dl) 126.0£10.69 216.6+36.37° 16134926 15234491  117.0422.11° 120.6+8.67°  141.0+4.51 142.3+13.17
Total-CHOL (mg/dl)  161.3£1.67  279.6+20.95 2493+27.74 23031625 168.6£15.76 245.6+15.98  208.6+4.37 197.3426.77
HDL-CHOL (mg/dl) 10143.0 77+10.0 119+5.8° 120+5.9 118+2.19" 114£5.0 116£6.3" 11242.6"
LDL-CHOL (mg/dl) 11+0.5 23+4.2 21413 17+2.7 11+2.3 13+0.8 1240.3° 11+2.6"
NEFA (mEg/L) 2.6£0.01 4.5+0.97 3.70.70 2.840.35 2.2+40.12 3.240.35 2.9+0.47 2.4+0.03
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- Ao F 24 A #Q GOT € GPT &g &7dstict. AAthxaol vlsto]
ol &% GOT ¥ GPT &% =% x| F7tstgon, e 4 Axzsll &
Folstgie o RE ZastrHE 15-3).

<E 15-3> 7+ A ®Q9 GOTY GPT &4

SQE  (mg/kg)

AMS Simvastatin
Group ND HFD (200mg/kg) SQE+AMS (10mg/kg)
50 100 200
GOT (u/l) 94+3.06 384+19.08"  185+21.08°  186+24.33°  175+17.13°  218+21.18°  126423.95°  140+22.15"
GPT (u/l) 28+6.12 208+17.32%  158+20.17 126+14.75 112424.06" 128426.41 114+8.67" 108+3.84"

- P-selectin® alpha granuleo]|] &xfsttt7} &A43tE]™H plasma membraneyt Z23HsHH,
SE7, wARe 2o WATe Yasige shul ol ZystY FAWe] P-selectin
W @i Sto]] 9l P-selectin glycoprotein ligand-1 (PSGL-1)o] ZAgsto] F5QIAQ1
interleukin (IL)-81} monocyte chemotactic protein-1 (MCP-1)& HH|gto 2x] It
&g PSS St 93 e ot

- P-selecting &A3st 4 A4} Alo]| S A|l&3H ND#+2 1.06 + 0.072 ng/mL% 11, 11X]

4Alo)2 R EE HFDZL 3.78 + 0557 ng/mLe §oldoe Z7istgon], ned, A

F2EY FEES FocIRe W 25 gastden, g4 200 mg/kg, 12|, AF

250 2= Fole FeHELY simvastatinB o} W2 RS HE AT

o 3 Y W +FS Wlske W REEAEE+E serotoninit

g OB 282 dd U TXAZ: WA} of

37x2 Az A7 g0 24X}t or Al FEQl thromboxane B2 (TXB2)S &2 &A

= gojo] gut PaiAA Dot

- TXB2Z 573 Au Uu Aol ATsHs A9 W TXB2 WulFe 89.1 * 5.20
pg/mL 1 IAHAO] S Algst HFD# 181.7 + 14.51 pg/mL2 {oAog Z7ts}
Fow, 122, AFRIAY FEE5 F 3}9'1% o 2% dastes garb )lglen, 1
& AxzEd &= 200 mg/kg, AL24 200 mg/kg FolTolA ARt Bt
FAE HERHITHE 15-4).

&
°
T
>
o

<®E 15-4> 8% P-selectin¥} Thromboxane B2 &4

SQE (mg/kg)

AMS Simvastatin
Group ND HFD SQE+AMS
50 100 200 (200mg/kg) (10mg/kg)
P-Selectin (ng/mL) 1.06£0.072  3.78+0.557"  2.76£0.173  2.69+0.503  2.44+0.199  2.16£0.294"  1.98+0.139"  2.32+0.249
TXB2 (pg/mL) 89.1£520  181.7+14.51" 125.5+12.317 102.9+11.29°  91.1+1.19°  90.7+7.18" 124.6+ 6.97° 1053+ 4.04
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Ad T ¢ Us™ 222 H&E FMsto] wast Zdut, HFDOIA y2teh &1tolA
A& JAL (lipid particle)?t 291 A& sBAl (lipid core)o] Holn, 71 95 Hi =
yigto]l Aoidlc g SAAAN Q= AS RISttt old ¥is, 1=4], AFZAY F&
= FoToM = Yol vwA gfn FAZE nE2u, XA YXZF HFDFO| vlsiAl A7

UERt 712 SISt ad 45-1).

SQE 100

SQE 200 AMS 200 AMS +SQE Simvastatin

<33 45-1> =W £ HKE A

- =M 01 g & 1 mLe Trizol (Invitrogen, Grand Island, NY)S Z7}sto] tissuelyzer

(Qiagen, Germany)% 0] 835ty #7433t A|71 =& chloroform 200 pLE A7}sto 12,000
rpm, 4 ‘ColA 1537F ¥4 Fsten OA] AF5AS Al 1.5 mL tubez 7|2
isopropanolg A7}st & 10827F 12,000 rpm, 4°CojlA HAl %—846}01 RNA pelletg o
Atk RNA pelletE 75% ethanol® washingstil air-dry & diethyl pyrocarbonate
(DEPC)-treated watero]] =% t}t. RNAS AZFst & =zF9] RNAES F5to] PrimeScript
™ I 1st strand cDNA Synthesis Kit (Takara, Japan)& Al&35to cDNAES A5t
t}. gHdst cDNA2} SYBR green PCR kit (Takara, Japan)S ©]85t% real-time
quantitative PCR¥1o=2 RBA (SXZX}Q] walS =A5H9ctt Real-time quantitative
PCR cycle2 X7|HAL 95°CofA] 10E, HAL 95°C 30X%, annealing2 58°C 1%, Al
AEre. o 72°C 30&R=235t9] 40 cycleg X885ttt 7F7FO] real-time PCROJA] &=59]
RNAZ} ApE8E 9SS o15}7] 95t house keeping geneQl B-actinof t©jst

real-time PCR& @A XIsistict,
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<® 15-5> Primer A <¥

Primer sequences

Gene name
VCAM-1 5'-TGACAAGTCCCCATCGTTGA-3" (F)
5'-ACCTCGCGACGGCATAATT-3" (R)
COX-2 5'-TGAGCAACTATTCCAAACCAGC-3" (F)
5'-CTACTGAGTACCAGGCCAGCACAA-3" (R)
B-actin 5'-CGCTGATGCATGCCTATGA-3" (F)
5'-AGAGGTCCACAGAGCTGATTCC-3" (R)

dFIeE wHollAl ARt Ao
RoH, 1z, MFrzI
At COX-29]

uju
%
jﬁ',

- F@o]A] VCAM-1 mRNA levels &3t A}, wx|ulAlo]
N#5E 280k oF = A% VCAM-1 mRNA levelo] Z7}s}
E0j5l91S © VCAM-1 mRNA level 7}4Ast= 712 stols}

Soll= HFDo] o3t gako] Lehiba] QorcHaa 45-2).

VCAM-1 COX-2
1.5 15+
E |
D = # — lE
g‘ g 1.0- . g" ]
o o oo o T
£z | B . £ T& 3
(&} E ..... Q o
= ] =X
) g 0.5 E;‘/ﬁ =]
- ] “o
o]
= L
0.0 - =
QQ ng Q"b P\aﬁ W@ "ISF' §fﬂ 6\6\4

) 47 7he

O a7 w7y 2 "ay

- 715 AR AE OEE 29 F7le] B2 il 18P Alket Ao B 57t

- ABNAAGIN LR WHA JFAY7Iee e AUAl FFeIMe] Aol sagt
ugef 57
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O A7 2 2 g
A7 SE : 20139 7R AT Yt DBY AAN L AAY HES B AAAY A
AL AUE 2E P U8} 5A

- AT UIS : 20139 A AT DBY A L UG BEE AU Y3 A2% A

7o 2%
- 773 DBS}, 20139 71BA 49T DB AASH DB 1%, 1AHdE 75 DB P8¢
(DB 5= 9 el

2
- o d DB= A+ MAXES d& DB A4S &6l o|FoAH, 4 FAlS &8st DB
A S At AAREY FVHARI AE I & HYZ XN SYUDB Aol Eo] AAlE
(2" 46 ~ 46-1)
| ssDBRY || 4% FHES
- 7I2=
. . A7), ZXIARSE DZER] S DBYA! b= > D';Lx_;'g
HETREHE || Qaasssios, B |
L= ]
HEAE RORAIE 2 | maex
e —— v
2| A Hjo g DBzlE
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el 2o |
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474 55
azase | -gm@iseluAz |- deEesss Mun 3N YU BE ASE S (224, 915,
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fakte sS4 EH o 2 eI NEER TR EE 2 *h o
A% DEg}
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@
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a
=
S

S gEaEs g pARE gy
| Zbrix A 60£2.5brix

<37 48-7> T4 12 2A(F) / A-(F) / L2 A -HAF(2006)(%)

<E 17-8> Stahit 12 AHO] 9rf) L2 L Al D2 AHO AFHE
S Al 71 Al=1
o Stetitn 2 A A1 Wl

(60 brix / 100g ) (60 brix / 5g )
= 251.68 kcal 12.58 kcal
HashE 61.96 g 3.10 g
g5 4939 g 247 g
el Al 024 g 0.0l g
Alet 032 g 002 g
2o g} 032 g 002 g
E 2} AR u} 00 g 0.00 g
ZAHE 0.0 mg 0.0 mg
UEE 41.40 mg 2.07 mg
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ST R A AR O] A 757 : /\l”&%c’d 12AAE2 100g T 270keal,
=

6 ’ (o]
s§e o, dFo] 251.68kcal, Egr g}%o] 61.96 g, =7} 49 39g, CHMEO]
24g, A|go] 0.32g, ZotAY 0.32g, FHAHE0] Omg X YEFO] 41.40mg

StefAb 112 A AR (60brix)e] A EE54]

v AEErH 2] g9 Arl JAAEA(DV-ii viscometer LV, brookfield,

USA)E o]8&std &A5t o Alg 9.5 mLE Small Sample Adaptor?]
chambero]] 22 % Spindle No. SC4-34, 60 rpm, 26°CZ settingsto| =

st

v AYZEn

<® 17-9> Pt N2 A Y] A=EH

M=oy Spindle | RPM % CP | AZ2= (C)

Stebit 2 A A4 (60Brix) | SC4-34 60 10.5 105.0 26

gtefatal 2 2] A9 (60brix)2] A= &7

v oAEE - AR 12 mLE AAEYE Ao] 91 Az AIREA(ModelCR-410,
Minolta, Japan)E ©o]&3}to] Lx(lightness),a*(redness)2 bx(yellowness) t
2 570k, 93] ¥hg AJdsto] Aol HIJeE FAotl, 1 PP
2 eI

v Adda

<& 17-10> stajat n2AA|HO| Mg xR

= A= 1 AA =2 AlRA =3 Bt
L+ 22.53 22.55 22.45 22.51
a* 0.48 0.5 0.3 0.43
b+ 4.29 4.31 3.92 4.17

Minolta CR-410/HunterL*a*bvalue L Y%/ a AME/ p ST
L: 0100 0~ 7 ~100 ¥4 / a: +&A %A / b: +12) T

Meol 4o Prag 7|Fog HAsty, e U e AF Ao x3hste] 115

- 181 -




@ efih L2 AAIF AIHE] L2AMAF(RA d2a])we] 57 vl

T —
22ANE Amgy e AR gy
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m m /;,;,}Jj_iﬂ AE gy 68brix b
2brix 60+2.5brix 1 2brix -5 —

<23 48-8> gtepit n 22 APINE)T AWFY L2 AH(L)M L
® StepiueAAI(E) ¢ stehtneaaol(sta), stehtneaAA(EE), et nelA
5] oh(0 T} 22 brix, A
@ ATEe D2AAN(Q) : ATES DRANYSH), ABEY 124 AR Mot
A3t v e 93t obrixe £, £9)

N

v' pHE|LL @ SRR 2 A} AJEERl M24AHEe] FE(E2 brixZ2 =7

2 AR Q) w] W -60brix : 68brix)S H]wat ZAn}el.

<& 17-11> Pt N2 A at Aol A=A AH9] pH v

BET pH H] 1
T2 AMAF(RFAL / 60Brix 7.51
T ZANA|F (A TAZ) / 60BrixE % 6.07
A2 AH (A HAIE) / 68Brix 6.49

v Amela  A7ieh 2o Aduor sepbu2alAba AlREQ naAAY
= S
= LY

o] A (7L brix2 &4 @ AhAlol ¥]w-60brix : 68brix)2 v]w 3t Azl

<& 17-12> $Habat D2 AT ABE0 DAY HE ¥

BE Spindle RPM % CP |XM=2t ()
AU ZHABEAD SC4-34 60 10.5 105.0 | 26
60Brix : :
A2 ARG (A HAF) _
60Brix s %] SC4-34 60 9.0 90.0 |26
12 2| ATF(AHAF) _
68Brix SC4-34 60 46.6 465.9 26
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S8 2 (Orostachys malacophylla (Pall.) Fisch.)d; u}
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MHBE=E A TS o
HIp= o] =teg snorm
= ke k] ==
Segturt feverearumT
e n e RO "2 =, Aot HAMET .~ Orostaci s
==nlEE= = sz Ol
=
Crostachs
matacooinis (Pail)
Fisch
=ouies EEersEtRA-S ZrE-sTHH Py
c T srobelEs-Sa0tols Orostactys so| mjars e
malzcooinfus (Pallas)
COSEICINS_ JPOTES
Mviaadm) A Berger
S b T HApEr
T COrosiacins jgoonicus 5. 2ASE =i
Al O]OkIZ O =] AlZXO Bl AlZO A
[ AEoorEetA AEetixd AEYs DB ZMAlE |

@ o]0 B HAoA= S8 E(Orostachys malacophylla (Pall.) Fisch.)@} 8} &
(Orostachys japonica (Maxim.) A.Berger)Q] XAz 12 2385t on]. E3]

ulel 42 ol g3t A71E LAt

@ vE 2 A=
@) & AN FA|FFE AFRSE XM A (Ganoderma lucidum; KCTC 6729),
W Al(Phellinus linteus; KCTC 6719)& AE2AIAAME] QX A2880 2 HE] Hokdto}
AFsotF o, w2-Jdulo|HAl(Hericium erinaceum)?] 739 St=w ErCfsty Al
& 2HJeungpyeong, Korea)oll Al ZFHEOA ARSI A9l ¢535 & A
}%6}7] 2l5t Potato Dextrose Agar(PDA, Difco, USA)EjX]oA 154 Z+A
A wigsto] BastHA ARSI S

@ 24 FXE BFY 712 AB] Ul U452 FRAY Sol4 20149 2 2015
of WAHE G Y] AGAASH YL ATLAUE AE)
® FFENYEA L SR

S
ES
@ HAZSHEITNA FA], FEHA S (PG d) Mx+= PDA six|o] AJstl 2
8°ColA 743 Bt & cork borer(§8 mm)z A5t ¢FHAIS TS0
potato dextrose broth(PDB, Difco, USA) 8JA]7} 100 mLA ExE]o] 9l= A7l
Zopraao] 56709 FFCAIE BESte] 62 FFuIY(SI-400R, JEIOTECH
Co., Deajeon, Korea)st ot EA}7|(Waring, USA)Z #7A3}5tod THA] PDB H{A]
7} 100 mLA BEHol Y AABAT0] 9 mLE FEte] 5A wlesio] 5
#Foz Agotae.
@ F3F = 2FEoIHAZ 7t 22 UHor MRt HY2=E 24CE 5HS.
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@ 2SS AAuR| 2 St WAIFAA] vjoF

=23F
O otau A FAAEtE R0l Al2st : 717ro] otAW A FAK] Wa2e 85°CoA 6 hr
%50l filter paper(ADVANTEC 5A, Japan)2 ojatst o} %cte] TAARs)
1, 0] EAE © GEHABAALES 2415 HASste] AR AHAE.
® AW AFAR|LFEC] 2R O EX
@ A= Aw 20 mlE PSS Ao @y Az Ax}A(ModelCR-410,
Minolta, Japan)Z ©]&3}o] Lx(lightness),a*(redness)2 bx(yellowness) 3} &
XNt A2tk 158] urE A|alsto] Mzo] WK EZ A”stn, I mpgtoz
LR i ct.
© f2]oto]ieAt
o A BEZFL 7H7ro] Al20] 2% TCALMOo 2 Smg/mLo] sx2 JL&3t & 38
b 280} £&519C} o]E 10,000 g 2 YAl s & AASOHS A|lg g ALE

2 e
0® X

Ay

o Fojotu]At AL waters®] AccQ-TagHez {LAlst 519120 HPLCE ©]&
st EAstgch BAo] AlRE Columne AccQ.Tag™ column(3.9%X150mm,
waters)o]glon, 37°Co &2x 2 10uE Z2UsHIc) fluorescent detector(waters
2475)5 AF8stgon, oJuje] mAFE excitation wavelength 250nm, emission
wavelength 395nm= sttt o]lzAto 2= AccQ-Tag Eluent A(LUJA)R} 60%
Acetonitrile(810f B)S Gradient® AF25t9 00 Gradientx271-2 th-&1} 2t}

Mobile phase
Time(min) l(:rflyl/r;?s - p :
Initial 1.0 100 0
0.5 1.0 98 )
15 1.0 93 ;
19 1.0 90 0
32 1.0 67 23
33 1.0 67 23
34 1.0 0 100
37 1.0 0 100
% 1O 100 0
45 1.0 100 0
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@ Quercitrin ¥ Quercetin gFEA
¢ EFRUAE : Quercetin, Quercitrin® Z 21.2 mg, 10.0 mg(HF)S T+
% % 25 mL §%¥ZejAF0] 91 MethanolS dol 83l & AEAIA Stock
solutiong AR AZ3JF Stock solutiong Methanolg AHgsto] AA3] 3]A

[e)

g2 AWs| Do}, 70% EtOH 15 mLg A7}st
5 S A& 25 mL=2 835t /L
oS 0.45 pm PTFE membrane

° ‘ﬁﬂ_/\‘] R7
L | -
Instrument Waters Alliance HPLC 2695/2996
Detector PDA
Wavelength 350 nm
Column Kromasil C18, 4.6 mm X 250 mm, 5 um
A : Acetonitrile
B : 0.5 % Acetic acid
Time(min) A(%) B(%)
0.0 15 85
Mobile phase 20.0 25 75
25.0 75 25
30.0 75 25
32.0 15 85
45.0 15 85
Flow rate 1.0 mL/min
Injection volume 10 pL
Oven temperature | 40 °C

. A
Quercitrin, Quercetin(mg/g) = ﬁ%ﬁéﬂ(u‘q/ﬁgﬂﬂ;:(jg(;%m x 8] A vl 4~

@ Gallic acid &HFEHA
QO xR : Gallic acid 19.8 mg(A&)S FARNZ & 25 mL {&F=ctA T 0]
= MethanolS Yo &8s & ALA|7A Stock solutiong AARg
Stock solutiong MethanolS Al83to] AA3] gJA & EZE8MS AR
© AFEYAE - AlrE 9F 200 mg— JUs] Zof, 70% EtOH 15 mL& 715}
2 S A& 25 mLz2 A8st ALty

oHZ- 0.45 ym PTFE membrane syringe

A==
TR

uol‘

30—%J zom 55
HJ
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w

Instrument Waters Alliance HPLC 2695/2996
Detector PDA

Wavelength 280 nm

Column Kromasil C18, 4.6 mm X 250 mm, 5 ym

A : Acetonitrile
B : 0.5 % Acetic acid

Time(min) A(%) B(%)
0.0 15 85
Mobile phase 20.0 25 75
25.0 75 25
30.0 75 25
32.0 15 85
45.0 15 85
Flow rate 1.0 mL/min
Injection volume 10 pL
Oven temperature | 40 °C
. AR
_ AR AR (ug/mL) X AEH(mL) X Il
Gullieactd(mg/g) = A A% (mg)
® FEHAFANAL RS 75 BE
@D FESHAFAAL EZ9] 757/ asE7t
e e : Y SSAHESL R-glucuronidase, tryptophanase 9] §4E5 HH|
stct. metA, E coli TrEH R-glucuronidase, tryptophanase =of tfst Asf
s= B7tele, A Ccw UMl gt dAEsS F7IE & AT ol
240 gt Adlls B7te aAaB+7|-AM+A] =(125, 250, 500ug/mL)E 2]t
F. YA WAool =S 27,
* R-Glucoronidase &4 &4

v 0.1 M potasium phosphate buffer(pH 6.8) 0.38 ml,

-D-glucuronide 0.02 ml, 4% 0.1 ml, A]

v 37 °CojlA 1587t vk

v 0.5 N NaOH&% 0.5 ml& &7} &, 405 nmojq S2e =4

VS|

=
-1 O

Tryptophanase®] 2t

10 mM p-nitrophenyl-3
2(125, 250, 500 ug/mL)

v 0.2ml complete reagent [0.05 M potassium phosphate buffer (pH6.8) 22.5 ml,
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pyridoxal phosphate 2.75mg, EDTA 19.6mg, BSA 10mg, 5§54 87.5ml], 0.02 M

tryptophan 0.2 ml, 4% 0.1 ml, A]5(125, 250, 500ug/mL)
v 37 “CojlA] 30&7t gk

v 2ml color reagent (95% ethanol 94.8 ml, 36 N sulfuric acid 5.2 ml,
dimethylaminobenaldehyde 1.47 g) A7} &, 550 nmojjA] &4 &4
@ erSHARAA YR =] HASA 5587t

.« Jle : WeNE F sk oAAE, T Alm Sold HujE: TNF-ai ujo]
94 9 AF SOl A% 4y
TNF-a2} 22 cytokine?] Ad

A
(o] o
A, 9% waso] WABY 252 WU st TNF-oldsS HENNS

pg/mL === AT
v RAW 264.7 cell& Penicillin/streptomycin 100 unit/mLx} 10% FBS7}
DMEM BjX]S AF&ste] 37°C, 5% CO, incubatoro|A] vjofsh

o
ri

v 320f 3F Al A) ujokS A|885t & Raw 264.7 cellS 1x10° cell/ml =2 96
A2F Al®E 125, 250, 500 pg/mLe] z&EF=
2 Aestal, izt LPS(1 ug/mL)S A2lsto] 24413t &QF viYdat

v HjF &35 "k ArSolo] AIAEl TNF-02] =% 2 mouse TNF-a ELISA kitZS

O SH AT e s Fdda
¢ 1R AR ZIIHMERS] HepG2 AlZo] Z4) o5 Wkslel, P a2 WL,
e HepG2Z prolferation
/oM U awEse $AUAM 3 7 $27aDO| AgEEt 125 250, 500
pg/mL H&=5 dget
v HepG2 cell& Penicillin/streptomycin 100 unit/mL32} 10% FBS7}
DMEM HjX]E A}85t9] 37°C, 5% CO, incubatorof| A vjoFst

i
(i

v 3d0] 3t WA Ad] vjFS AlSYEH S HepG2 cellS 1x10° cell/ml =% 2 96

well plateo]] ZHzF B350 SAAXE Alg8S 125, 250, 500 pg/mLo] &E=%
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@ AAHATAAE e AR EE44E
¢ AAHAFAALEE AAe] FaAL 0}
o AdAHATARIE S 210 el oid] Eadso
fste] Ao 56t datastoly]
@ HAHAAARLE 220 Alast
o AAHAAAAIE e E HYAMO Algsl - 242 AR ATAIA] HaE 8
5°ColA 6 hr F&5}9] filter paper(ADVANTEC 5A, Japan)Z oj¥tst o2 <

rlru
m
fuju

o
o -

=
Here xdste] 12 Alwst oro:‘onq T3t o] Algs 3ot TAARNY
T, 0 £47% © GAHAZAANLESANE HSoto] AR ALIIYL (A
N 9 Rag)
© AAMSEAREEE DASA Al2s : 100% HAE s 43 2 o
R AT w2 geolHARAE o83 BAMES Lu3 A 3530 7
e Aa AJSo] YoUA] AL

@ AL 22 7158 AR
@ A AL e E R AL RAHAAARAE 229 & 715/ 8587t
e 7iQ : AY SIIMTFESL R-glucuronidase, tryptophanase 59 §4AE5 HH|sic}.
T2tA, £ coli S B-glucuronidase, tryptophanase o] st A5
of, adoz Byl tht AHESS W & Atk o5 @i dhat Al
Woke @A + 71 + AR(125, 250, S00ug/mLIE el 5. U
stol EY=2 57,

oo oll‘

e R-Glucoronidase &4 &4
v 0.1 M potasium phosphate buffer(pH 6.8) 0.38 ml, 10 mM p-nitrophenyl-$
-D-glucuronide 0.02 ml, 4% 0.1 ml, A|8(125, 250, 500ug/mL)

v 37°CoA 1587F ¥k /0.5N NaOH&9R 0.5 mlS A7} &, 405 nmojjA] S84 &4
e Tryptophanase®] &4 &4

v' 0.2ml complete reagent [0.05 M potassium phosphate buffer (pH6.8) 22.5 ml,
pyridoxal phosphate 2.75mg, EDTA 19.6mg, BSA 10mg, 554 87.5ml], 0.02 M

tryptophan 0.2 ml, 49 0.1 ml, A]&(125, 250, 500ug/mL)
v’ 37 "CojlA 30&1F ¥H&

v 2ml color reagent (95% ethanol 94.8 ml, 36 N sulfuric acid 5.2 ml,
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Q@ HdAHAFANEEE R AL ZAHAGAA T e =] HISA 2587t

TNF-02} 22 cytokinee] 4ol S7HEl®, 49y Lere oye & g,

e TNF-a, IL-6 A4S &l

DMEM 8jA]S AH&sto] 37°C, 5% CO, incubatorof|A] vjFst

2 Afst, FYUELOR LPS(1 ug/mL)S A]ste] 24417t St vigst

kite} mouse IL-6 ELISA kitZ o] &5}o] &£A3}

o e "HAMZ & st tiAAlR, T Al oA FY]%= TNF-os v}l
A 9l Alet 5ol et ZFS olgst=d a3t dEe 4. o= <ls

v 4 As $2Ax 2 FA0EEY AEs=rE 100, 200, 400 pg/mL HES 47

v RAW 264.7 cell Penicillin/streptomycin 100 unit/mL¥ 10% FBS7} &S

v 320 3t HA A ujeS Al3ist & Raw 264.7 cellS 1x10° cell/ml =2 96

well plateof] V2t ¥&otl 2R E Al&E 125, 250, 500 pg/mLe] 2]5-5=

v HlS &S, Ui Ao A/dE TNF-o, IL-69] 5%5 mouse TNF-a ELISA

=

<E 18> %459 Ao me Ax5E L 2RUY
A=F(g) ARLE(C) 232K (g) 22 8HH%)
EEES 100.0 65 6.6~7.4 92.6~93.4
=AAE 100.0 =70 6.8~7.6 92.4~93.2

m
r&"
_EZ

SYe 100go gk AxejaF2 6.6-7.4g01H, 521
= 100go] dieh Axs|+F2 6.8~7.68 4.
o T& &9 +2TF2 924 ~ 93.4 %°] H=2 UERHS.

o 9}&0] =L U}Q]&(Orostachys japonica (Maxim.) A.Berger°o|t, d=71
T__ v o} — L0771 s 07‘2 —]ZE. F
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AAdAAZ 2 E(0JPL)Y] 1P+ &2 AA=9%E 1008 L3P0l
2.1~2.5g Ne Azol, HAZE: 1006 AMgst 7S 71&o7 st o

=

o FAYuEE AZ il S AURE auto-claveo] 21 121°CojlA 2023t
= 25°C7HR] YZste] AAekSuiA]lE Fustol
. 2H|E kS AAufX|of] L R2FTUoIHAl S-S 8%E FESH O 2% 24°C

oA 5t UFE FTF AP BT IOHAAAAE & Z(OJHE)S 718st S
o LRI HAAAAL R SFAE QlojA, oFE AAEIX
FoluAS AFoto] YFAlto] o2 HaEFo 52 4 F539 52
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of WEBASHIHATAALEES, 52 3WINATAALEE, 259
HARAALEER) 5 7V B S 1YY 49)

© AR LATAALET Wadtol HE pYslE AR Ak wh
A 4704 wadsol maby 491-4.952 Walsl 2N QUL(2Y 49-1).
B W ausol TE brix WekE AEQ A3 Wad 5704 LaUtol Hel
3.6~3.42 Walste AE ALY 49-2)

¢ SR FYOARAALAZOME DHE TFS ASYPHAFAALEES
7} o] HABGE 10063 A§F S 71FO2 3o 24g-28° THEL 4

@ SIA AT zE 28 Y
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¢ ABNTUARAALEZANE LSt Yo FAYRFANE WEstol
oF& AN A FARIL £ Z(OIGL)S NLBHA S
GRIB AT AA 2 2 2 )

TagolAY ®ets HlstuAt sl S IRHAFAAE ZE AR
&R AdAAE a sl 22 ddES dlS(3d 49)

AAFAALEROGLY 132 FFe AN RAALEL
£ 10008 AFSE g 71502 o] 2452889 LFES 45

oA
ARAAL

285

[ TN

Y oft
Ho

symbols

o
o
o

O
o]} 51 7

AR E S

P

Y of
o

symbols 0]} OJHE-1 OJHE-3 OJHE-4 OJHE-5

- 201 -




o
oy
o

ok g
ARAAL
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57

Axg

symbols 0)] OJPL-1 OJPL-3 OJPL-4 OJPL-5

<33 49> Orostachys japonica fermentation product cultivating G Jlucidum, H. erinaceum and P.
linteus substrate Orostachys japonica

e PL == 0IGL == OIHE

4495

4.9

4 85

4.8
475
a7 i/

4.65

pH

4.6

4 55 T T T T T !
[a] iday 2day Sday Aday Sday

Fermentation Days
<33 49-1> Change of pH in Orostachys japonica fermentation product cultivating
G. lucidum, H erinaceum and P. linfeus substrate Orostachys japonica

* O] : Natural Orostachys japonica
* OJGL : Ferment product of G. [ucidum cultivated with Orostachys japonica

OJGL-1 : Ferment product of G /ucidum cultivated with Orostachys japonica for 1 day
OJGL-2 : Ferment product of G /ucidum cultivated with Orostachys japonica for 2 days
OJGL-3 : Ferment product of G /lucidum cultivated with Orostachys japonica for 3 days
OJGL-4 : Ferment product of G. Jucidum cultivated with Orostachys japonica for 4 days
OJGL-5 : Ferment product of G. Jucidum cultivated with Orostachys japonica for 5 days
* OJHE : Ferment product of H. eriaceum cultivated with Orostachys japonica
OJHE-1 : Ferment product of A eriaceum cultivated with Orostachys japonica for 1 day
OJHE-2 : Ferment product of H. eriaceum cultivated with Orostachys japonica for 2 days
OJHE-3 : Ferment product of A eriaceum cultivated with Orostachys japonica for 3 days
OJHE-4 : Ferment product of A eriaceum cultivated with Orostachys japonica for 4 days
OJHE-5 : Ferment product of A eriaceum cultivated with Orostachys japonica for 5 days
* OJPL : Ferment product of P. linteus cultivated with Orostachys japonica

OJPL-1 : Ferment product of P. linteus cultivated with Orostachys japonica for 1 day
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OJPL-2 :

Ferment product of P. linteus cultivated with Orostachys japonica for 2 days

OJPL-3 : Ferment product of P. linteus cultivated with Orostachys japonica for 3 days
OJPL-4 : Ferment product of P. linteus cultivated with Orostachys japonica for 4 days
OJPL-5 : Ferment product of P. /inteus cultivated with Orostachys japonica for 5 dayse
——OIPL ——0lGL OIHE
a
B i n -
35 = " : - -y
§ ’\-\-\-
2.5
X
co
1.5
1
0.5 |
o
o iday 2day Sday Aday Sday

Fermentation Days

<33 49-2> Change of brix in Orostachys japonica fermentation product cultivating G
lucidum, H. erinaceum and P. linfeus substrate Orostachys japonica

® HEHATAALEZ A £

PSR-
6]_15_15‘

@ SGZHATAAE RS Fotn]it 4

<E 18-3> SHSAFHAFARLEZ O] Geotul et &Y

H(1) : gajotu]x

A} Sh

—

(unit : ug/g)

. . EAYSra] A A AL & =(0)PL
Amino acid || #3{0)) [—Gpr o_(]zltf—g 7 AO]PIt—ﬂ3E E(OJIPL—)4 OJPL-5

Asp 0.71 0.82 0.70 0.91 0.45 0.45
Ser 0.99 1.26 1.29 1.81 1.29 1.13
Glu 0.52 0.63 0.54 0.64 0.54 0.19
Gly 0.09 0.19 0.21 0.28 0.26 0.18
His 0.28 0.38 0.32 0.48 0.25 0.36
Arg 1.53 1.95 1.83 2.74 1.78 1.88
Thr 0.25 0.36 0.36 0.48 0.30 0.36
Ala 0.37 0.54 0.51 0.49 0.49 0.48
Pro 0.19 0.36 0.30 0.33 0.29 0.35
Cys 0.10 0.00 0.31 0.27 0.00 0.00
Tyr 0.44 0.42 0.41 0.53 0.56 0.46
Val 0.56 0.69 0.69 0.69 0.66 0.67
Met 0.00 0.07 0.07 0.00 0.00 0.00
Lys 0.75 0.85 0.88 0.78 0.75 0.78
iLe 0.40 0.52 0.51 0.82 0.45 0.45
Leu 0.65 0.88 0.84 1.33 0.75 0.75
Phe 0.50 0.66 0.59 0.84 0.59 0.52
o 8.32 10.56 10.37 13.41 9.42 9.01
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.+ AAL 459 water £33 FSYVANPAALEE 5589 gojul
RIS A 20 X

o MAZEo FEHAFAAE HaAF] S gEHAFAAE E S 5820t
O] Atshefo] 371ehs B S.
. ] o], Ser

Jor 1= Q rr o
m=

. o] His, Thr, Ala, Pro, Tyr, Val, Lys, ILe, Leu, Phe £9] 822 ¥gXx
of YUy xolt T Wabrt gk o BAEYe.

OFs i 2 2ol H AFARL 2 20| fajotu] it B A
<& 18-4> 42 2olu A FARL A SO Gajotu]iit

)

3

(unit : ug/g)

. : 5L F 2o Al F AN Y 5 =(0JHE)
fumito gele | BARSON | g OJHE-2 OJHE-3 OJHE-4 | OJHE-5
Asp 0.71 0.64 0.61 0.66 0.71 0.67
Ser 0.99 0.86 0.94 0.94 1.28 1.04
Glu 0.52 0.35 0.51 0.50 0.76 0.56
Gly 0.09 0.07 0.06 0.06 0.16 0.13
His 0.28 0.28 0.42 0.38 0.30 0.27
Arg 1.53 1.36 1.41 1.42 1.64 1,55
Thr 0.25 0.22 0.26 0.28 0.29 0.30
Ala 0.37 0.32 0.36 0.35 0.35 0.32
Pro 0.19 0.20 0.27 0.20 0.25 0.20
Cys 0.10 0.00 0.00 0.00 0.00 0.00
Tyr 0.44 0.49 0.54 0.41 0.40 0.38
Val 0.56 0.57 0.56 0.52 0.67 0.54
Met 0.00 0.00 0.05 0.00 0.06 0.00
Lys 0.75 0.60 0.66 0.65 0.64 0.63
iLe 0.40 0.38 0.39 0.38 0.45 0.40
Leu 0.65 0.58 0.65 0.59 0.65 0.60
Phe 0.50 0.50 0.56 0.53 0.63 0.53
o 8.32 7.43 8.26 7.87 9.25 8.12

c JH=E 39 water £EEY FFLFFROIHAFAAEEE FEEY 72
ofn|: At EAANE= o] meF #g.

o HAZQSO LRFHoIHAFAAS LaA7l La s
Lad vlastel 2 Wets iR Aoz BAE9S.

o 719 BAZAMOA E= vEPEo] Asp, Ser, Glu, Gly, His, Arg, Thr 59
79 & Qzjotu|wAtsteFo] WG Myt H| w5t Xo]7F Y= Zlo 2 UERGE.
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@ SIA AT B E2 Fejotn] ity

o HMAE 949 water FEEU ASIAHAFAAEEE F52Y Sol0xe
Ab BAZATIE offo] Eo} 2S(E 18-5)

o MA=ZGE0] FRAHAFAAIS LaAlF] a9 FGotn|Atgrsgfo] g3
Al ol AAAOC R UASH=E IS B S

« 53] Asp, Ser, His, Arg & W2 f2]otu|Ate] Zhash= Z0E AU
B 18-5> SFE RN ARAIAL & 20| Qaotulwat

(unit : ug/g)

. : O} F AW Al A AN § =(0JGL)

A .

mino acid | 2&01) —5r=r = OJGL-2 0JGL-3 0JGL-4 OJGL-5

Asp 0.71 0.75 0.82 0.71 0.80 0.37
Ser 0.99 0.73 0.81 0.70 0.63 0.47
Glu 0.52 0.43 0.76 0.66 0.32 0.44
Gly 0.09 0.09 0.14 0.09 0.10 0.08
His 028 |025 0.28 0.14 0.00 0.00
Arg 1.53 1.30 1.58 0.73 0.71 0.28
Thr 0.25 0.24 0.33 0.25 0.30 0.12
Ala 0.37 0.37 0.41 0.37 0.54 0.31
Pro 0.19 0.15 0.21 0.13 0.16 0.25
Cys 0.10 0.00 0.00 0.00 0.00 0.00
Tyr 0.44 0.48 0.45 0.30 0.34 0.15
Val 0.56 0.55 0.57 0.32 0.37 0.13
Met 0.00 0.00 0.00 0.00 0.00 0.00
Lys 0.75 | 0.60 0.67 0.40 0.44 0.35
iLe 0.40 0.37 0.40 0.21 0.25 0.08
Leu 0.65 |0.44 0.46 0.33 0.37 013
Phe 0.50 0.39 0.39 0.33 0.32 0.14
%‘-ﬂ' 8.32 7.14 8.28 5.66 5.65 3.30

@ HEHAZAALES AR O] FQPREH(2) :

@ Standard chromatograph @ Calibration Curve

Gallic acid &F5H

el \

00 ) [ T I A T I ) oo b o | mw | mw
s [

155.07 ppm
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R 0808925, R

rceptSlope: 0.005266:

9.69 ppm

Calibration Curve(5 point, R2 = 0.9998)

<3 49-3> Gallic acid?] Standard chromatograph ¥ Calibration Curve
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@ %% H ASHAFAAL R
<E 18-6> 94 L AWM FAN|AE 2] Gallic acid g

=9] Gallic acid g

No. Sample Name st (mg/100g) H| 1
1 0]} 275.58+5.87
2 OJPL-1 229.04+2.29
3 OJPL-3 226.54+0.28
4 OJPL-5 222.110.13
5 OJHE-1 141.94+1.65
6 OJHE-3 96.01+£0.69
7 OJHE-5 81.56+0.09
8 OJGL-1 127.18+0.07
9 OJGL-3 65.69+2.61
10 OJGL-5 59.86+1.62
o HAZ 459 gallic acid9] 2 275.58+ 5.87 mg/100ge 2 FAL U3
. oAl A RAAL & E(OPL)S] WEY

3} 5 0]

mg/100g9] HHY 2 FAES oW, oj= A
2
=2

5lo]  46~53 mg/100g AE A=

oot o
1w A Oa-

o 9}& 1y 2aclo|W Al FAA|Y & 2(OJHE

81~141 mg/100g9] WA= A= oH, o= s
134~194 mg/100g = dad 2xs 43
Ol AT BE T LRI, Tt F FOo2 Fachs
HE 5YM(OTHE- AT 56

A
Ay

i} u]astof

o GSIAHATAAER
mg/100g°] HHY =2 ZFAEoy, o
sto] 148~230 mg/100g

%owu EEN

-3)9] gallic acid &

ulg 501;;]1(0]

(O]

Eﬂii

mg/100g o2 2AE

5)9] gallic acid

e 70% 2

¥ gallic acid9] THE 222~229
=9}49] gallic acid9] %P%Eﬂ} H]
ne Qdglon], WAALY 7

A
2T
Nl

>4
rlr
|U
Pa}

o] g dLd  gallic acidd FEFe
N AHZ2HE9] gallic acide] g
=. 5% =FoH
73&0 Eoﬂonq

E(0JGL)9] LaUpd¥ gallic acide] TP 45~127
L AAE49 gallic acide] &=Fu}t vH]w

2. 50| GRHAFAA AE
g2 Hon, ¥g 3UA

mg/100g o2 BAE|9lo
allic acid @%to] 78% ZrA=El 29.86
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® SHAAAAT a4 £ 72 (3) ¢ Quercitrin R Quercetin

@ Standard chromatograph ¥ Calibration Curve
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E R T TR g T g e T e T g e e TRl ol Tl ok
Peak Name: Querciirin, RT: 15.975, Fit Type: Linear (1st Order), Cal Curve id- 5566; R: 0999995, R% Peak Name: Quercetin: RT- 25165 Fit Type L\n;:lu:;torcen Cal Curve Id: 5587, R 0.099962; R
—— 0.999090, Weighting: Nene; Equation: ¥ =2.35e+004 X + 6.72¢+003; Normalized Intercept/Siope: 0.009734; — 0998924 Weighting: None: Equation: Y = 3.20e+004 X = 3.61e+004; Normalized Intercept/Slope: 0.013034:
RSD(E): 0.360316 RSD(E): 0974731
Calibration Curve(5 point, R2 = 0.9999) Calibration Curve(5 point, R2 = 0.9999)

<3 49-5> Quercitrin ¥ Quercetin®] Standard chromatograph ¥ Calibration Curve
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@ Sample chromatograph
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& L L GEHAFAAIY G E2 Quercitrin @ Quercetin g

<H 18-6> 9F& WU AW A FAAE R E 9 Quercitrin @ Quercetin

ofz

ol
odk

3

&F(mg/100g)
No. Sample Name H] 1
Quercitrin Quercetin
1 oJ 18.02+1.24 10.35+3.92
2 OJPL-1"" 13.75+0.13 3.05+0.35
3 OJPL-3" 16.86+0.00 2.96+1.20
4 OJPL-5" 18.34+0.00 Trace™
5 OJHE-1" 16.32+0.28 1.88+0.00
6 OJHE-3" 8.42+2.86 Trace™
7 OJHE-5"* 8.39+0.72 Trace™
8 OJGL-1" N.D* Trace™
9 OJGL-3" N.D* N.D*
10 OJGL-5" N.D* N.D*
*N.D - Not Detected,”"Trace - peak Detected
e ANAE 249 Quercitrin @ Quercetin g2 71z 18.022F 10.35mg/100g
O

13~18mg/100g2] WHelz BAL]9lo
o wlasto]  0~bmg/100g 8= H4
A 13.75mg/100go 2 ZHAE AT}, ©
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o 5
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P S
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A FaEAl= A%
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o O3 AduiR|o] =RFFoIHAFAAR EAIA S YEE9 YEYH(1~5Y)
T2 B-glucuronidase /42 It Aut, JLIHAAAINZ LHEste] A2 S
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onf, 1 tgog otk 2FRo|HAAANE &=2(0JHE), 2+&F l‘ﬂ*ﬂﬁ*}xﬂ‘”i
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<33 49-8> oAU AFAIA|E A S

=24 359 B-Glucoronidase &4 &4
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F000

5000

2000

TNF-a production {pg/mL)

1000

Negative
control

LPS

W125ug/mL ®W250ug/mL ¥ 500ug/mL

[e]] OIPL-3 OIPL-4 OIPL-5

TNF-a production (pg/mL)

F000

5000

2000

1000

W125ug/mL M250ug/mL W 500ug/mL

Negative o OIHE-3 OIHE-4 OIHE-5

control

7000

5000

2000

TNF-a production {pgfmL})

1000

Negative

control

LPS

E125ug/mL M250ug/mL M 500ug/mL

[e)] OIGL-3 0IGL-4 OIGL-5

HepG2 cell proliferation (36)
g 8 B

L)
=]

Negative
control

o

0IPL-3 QIPL-4 DIPL-5

HepG2 cell proliferation (%)

o OJHE-2

Negative
control

OIHE-4 OJHE-S

HepG2 cell proliferation (36)

(=]

E

3

g

b
=]

Negative
control

ol

0IGL-3 oIGL-4 DIGL-5

<33 49-10> WA FAIHL &S AR 0]

%
0%
5
1)

- 214 -




® AdSHAFAALEZAR(3F)] LS+ wvA
@) HEHAFARIY &2 AAN(OJPL-5, OJHE-5, OJGL-5)0l tigh JY/dwAl AAIE.
o JBIHAFANLEZAA] ¢ 1 brix
o AEFALHOUISIE) @ €, ©aetE, &, oA, X4k 2SR, EsiA
A, ZHAHE, YEF
o AlFEWYH  AEFA
O A4 HAFAAL & S(0JPL-5) BB AT}
<E 18-7> AT AFAALEFEE JEEA
JeperaTey FS AU AFAIAL &S R
- (OJPL-5) [GH3558 JEEA]
A 452  kcal / 100g 6.41
o= 0.27 g / 100g 0.28
== 0.18 g / 100g 0.26
CHul Al 0.05 g / 100g 0.31
A|d}k 0.36 g / 100g 0.45
EcipSLly 0.27 g / 100g 0.37
E}A XY} 0.01 g / 100g 0.00
ZAHE 0.00 mg / 100g 0.00
UEF 0.00 mg / 100g 0.00
o A AAAIAE 22 (0JPL-5)o] izt 742 AASHA S
o pBAAEHAAAIAE 2 =(0JPL-5, 1brix) 100gE 7]FCo=2 S{S wf, EHO]
452 kcal, &43l=0] 0.27 g, G571 0.18 g, @ulxlo] 0.05 g, A|¥o] 0.36
g, ZIA|®Y 0.27g, EHARY 0.0lg, 221 FHAHE Y HEFS +AHA
orolo.
1 AN O -
o H|IHO WegXN JHFE=(0)) JUAo=z v|wsiR S o, THAl ol A2fol
shefo] AjAlo 2 HAd 702 ALY
@ F R FWOIHAFAN L & =(0JHE-5) =& 21t
<E 18-8> 3L JAOIHAFAALEFEE &4
B FS 2 oH AFAA T RS i _H‘l_ﬂ o
- e (OJHE-5) [tEFES HEFA]
= 6.16  kcal / 100g 6.41
EtsglE 0.25 g / 100g 0.28
==, 0.23 g / 100g 0.26
T Al 0.03 g / 100g 0.31
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il 0.56 g / 100g 0.45
CIPNE 0.56 g / 100g 0.37
HAR Y 0.00 g / 100g 0.00
AHE 0.00 mg / 100g 0.00
EF 0.26 mg / 100g 0.00

ob4 1 22 T0] ) Al A & 2(OJHE-5)0] That JREAe UAlsHRS.
ob4 1 2 2Tol | Al FAA L & B(OJHE-5, lbrix) 10088 71802 He T
ol 6.16 keal, T48180] 0.25 g FRIF 0.23 g W] 0.03 g Aol
056 g, ZePAYo] 0.56g, EAAAY U BYAEBe RAEA koo

EF0| 0.26 mgo g HEA=,

@ S FRIHAGAAL 2=(0JGL-5) A2

<& 18-9> HEAXMABAALEZEEE HEEA

ey LS IR HAFAIA L & Z "]

o (OJGL-5) (IS F &S AE2A]
a3 6.34 kcal / 100g 6.41
Etpotm 0.27 g / 100g 0.28
g2 0.24 g / 100g 0.26
LR 0.01 g / 100g 0.31
R|8}t 0.58 g / 100g 0.45
ZSHA|H} 0.29 g / 100g 0.37
EHAX|H} 0.17 g / 100g 0.00
EE R E 0.00 mg / 100g 0.00
Ue= 0.00 mg / 100g 0.00

XS YRIHAFAA L 22(0JGL-5)0l] tiet 24 e EAsIAS.

S BAHAAAAL E=(0JGL-5, 1 brix) 100g= 7|&o2 s o, EIF°]
6.34 kcal, ©43t20] 0.27 g, GR{7F 0.24 g, Aol 0.01 g, Aol 0
g. ZSHAIY 0.29g, ESNAAY 0.17g, 22|13 Zef|AHZ0] S HEFS 45

Al AU

FSHAFANE EZAR(3T) Y487t

R ENCEL IR
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. IENRIRE L IRET AARE T UIY, 219, 319)
e HEZXA : 40°C, 80% RH oAt
CoAEYS W AESE A RO U AR 5 Beus
e
Aege Ay u] 1
34 :
B Al EFA
Al rin AlESA
O FSFRHAFAIAE a=(5YAF, OJGL-5) /AT
e QOJGL-5 1A} 7F&AIF (A=A 2015, 05. 20.)
v AR |-4-d 2015, 05. 15.
v HEZx7A 0 40°C, 80% RH o]At
v 7FEAIE 1R AlEY - 2015, 05. 18.
Al &lsr= OJGL-5
e Sample 1 Sample 2 Sample 3
8% At At At
- =i =i =i
Al iy At At Aot
e QOJGL-5 2A} 7F&AIF (A=A @ 2015, 06. 17.)
v AR |-4L-d 2015, 05. 15.
v HEZxA 0 40°C, 80% RH o]At
v I7FEAE 27F Al Y 2015, 06. 15.
A3 are OJGL-5
° Sample 1 Sample 2 Sample 3
8% et S et
gt A Ak A
Al iy Aer At At
e OJGL-5 3&} 7F&AIF (A=A 2015, 07. 17.)

S ERCET

v HEXxA

v A8 3R AHY

Q@ 2015. 05. 15.

40°C, 80% RH o]
: 2015. 07. 15.
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e OJGL-5
B Sample 1 Sample 2 Sample 3
84 Aot At At
e EE) A A3
A A3t At At
OJGL-5 4x} 7t&A)1E (At @ 2015. 08. 19.)
v AR |d-4-d 2015, 05. 15.
v B&EZFx7A ¢ 40°C, 80% RH olAF
v 71&EAlE 4XF AlFA 2015, 08, 17.
v OJGL-5
°© Sample 1 Sample 2 Sample 3
8 A = A
B =gt ek ek
A A A A
O S FSOIHAFAIA Y &=(5LAF, OJHE-5) /g4 1d
OJHE-5 1x} 7F&AIF (A7 2015, 05. 28.)
v AR |99 2015, 05. 22.
v HEX7A 0 40°C, 80% RH o]Af
v IFEAIE 1R AlE Y 2015, 05. 26.
RV OJHE-5
© Sample 1 Sample 2 Sample 3
44 A At A
B ek =k et
A @ A A A
OJHE-5 2&} 7t&Ald(AsrHA @ 2015, 06. 24.)
v Az d-4-4d 2015, 05. 22.
v HEZX7A 0 40°C, 80% RH o]Af
v 7FEAIE 2&F AlE Y 2015, 06. 22.
e OJHE-5
B Sample 1 Sample 2 Sample 3
84 At At At
8 e gt S A&t
Al iy &gt A&t gt
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« OJHE-5 34} 7}& A3 (R3rmA : 2015. 07. 24.)
v RE 999 : 2015 05. 22.
v BEZZA . 40°C, 80% RH o]A}
v 7}2AE 3&F Al&A : 2015, 07. 22.

NS OJHE-5
Sample 1 Sample 2 Sample 3
A AF A SF R SF A SF
O O -1y -1 g -1y
e N N N
A N ekl N
e OJHE-5 4x} 7F&A|F(ArHA 2015, 08. 22.)
v AlA |-4-d 2015, 05. 22.
v HEZXA 0 40°C, 80% RH o]At
v IFEAIE 4xF AlE L 2015, 08. 20.
NEYS IS
Sample 1 Sample 2 Sample 3
XA} Skols R SF Skols
O O -1y -1y =
g g xa e
A Y Y Y
@ S HHAAAAL R Z(5LAL OJPL-5) M/ dAIH
e QOJPL-5 1A} 7F&AIE(AgHA @ 2015. 06. 10.)
v AR |d-4-d 2015, 06. 05.
v HEZXRA 0 40°C, 80% RH o]At
v 71&EAlE 1R AlFA 2015, 06. 08.
NEYS L
Sample 1 Sample 2 Sample 3
ek A At S
e N N N
A Y Y Y

« OJPL-5 2&} 7}&AS(RASHA ¢ 2015. 07. 10.)
v AE d-g-9 : 2015, 06. 05.
v HEZR7 : 40°C, 80% RH o]A}
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v 7FEAIE 2R A1EY 2015, 07. 08.
e OJPL-5
B Sample 1 Sample 2 Sample 3
8 Ak Ak Sy
B R Ak Ak Ak
Al Eia =y Sy Aok
e QOJPL-5 3&} 7F&AIE (A4 @ 2015, 08. 13.)
v AR |-4-d : 2015. 06. 05.
v B&EZFxA ¢ 40°C, 80% RH o]AF
v 7FEAIE 3R A1FY 2015, 08. 10.

AT OJPL-5

o Sample 1 Sample 2 Sample 3

8 S Ak Ak

B Aok Ak Ak

Al - Sy Sy =

e QJPL-5 4&x} 7I&AE(ASTA @ 2015. 09. 11.)

v AR |-«L-d 2015, 06. 05.

v HdEX7A 0 40°C, 80% RH o]Af

v 7}AAE 4xF AlEQ : 2015, 09. 09.

o OJPL-5

B Sample 1 Sample 2 Sample 3

8 A A A

R =g A3 EE

Al iy Aot At At

@ erEHAFAIAIE s g 3TAANY

@D S FFHAAAA T & A 7Y (pilot scale)

. HAIES AN o erEEAuRlet AAE Egstel 200L L7l

140kg2 €11 120°ColA] 2023t B#st O3 b3 A AWA Y =5 25~30°C7t

Al @7tstol ohEAAURS FulsHle.

o FH|E ohE AAHiXo] WA T2 8%E AST U= 29°CoflA] 5

Fwas 5o dSYPUARAALE RS YASIAS.

- P AFHABARILEE HF pHE 4.930]9100], BRIXE 342 SAES

- 220 -



FEYFHAFIALRZAANE £5510] AY5E2 AA2FSIL, E3F 13BRIXZ
xgsto] $AUAINE B3 LU HS

FEFHAFALELY YR Y FUYT ASTAL 1007 Dol
275601 S(HASAS] DHEL 1008 T 2.4g 0|9S)

A& PAANARAALEZAANE BRI JRENS stHo0], BT L A
ALEASL] AHEH S

O 42 22uoHAAAA T &S AX] 7| (pilot scale)

AAge AR ollE ehaAd
140kg S il 120°Co|A 2027 Bt
A Wrkstol eFEAAAIS FuISHAS.

sixlet A4S BFsto] 200L L]0
Che eFERANAY L& S 25-30°C7}

THlE &S AR =RFHYOIHADA] S+t 8% AETT te 2=
24°Co|A 54 Tas Fot HFFFgIoIHATANE ZES FAst 5.
S fgIolHAdAAE RS2 2F pHE 4.95 ol/len, BRIX+= 3.
BEHAS

..J>
i
A

o& 12 2uolu A FAAL A2 AME 2E0te] UHsER AXSete, 4 13
BRIXZ AAsto] 5475718 55 BuUste o19g
o} e 220l 8 A FAMAL &

o] 2.77goI1A& (A Oﬂ

2
941 2 F o B A AR
U ASFEAIAO] ALEEIS.

@ SIAHATAAE RS 28 WY

SHEYRUSTAALAZLAZ WA Gon FANATIAL DT

950]9lot, BRIX: 2.98 EAE9S.
e z&stel ANEwa Axjatsty, E3t 13 BRIXE

BRSO AFSE RS
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LA EHARMANLES 3852 F==

O AEFEE O USTYAHHEZAAZES T2, © AT HIMATEZ FE23,
@ S T2 D0IBE A A RS S22

SHA DML ES 3852 522

P

@ AT Z2U0IHE MRS HE S22 SFAUTEY, O USYAHHEIIMNHZH S £5 SHATED
B ASHBHMIAMASES S SHATEY

<33 49-11> o523 AAUIA| =2 5o HAFAAN(GZHA, =FFqoIHA, FRHA)=
LA SHAFAAT LA 359 52 | EUEE

@ otEu A TAHL &2 LA 350 HREA

o IAPARO Haxe SRstiA dae e aAo] tiste]  Gallic acid
Quercitrin, Quercetin, of0|kAl £9] 2QXHBS BAM3Igion, WwgXS

et J2E3Y K}O]E H9l Quercitrin ¥ Quercetin g2 A

2o AFRSIE LS. Gallic acid9] AL F&ANSHHAI FAA L & 2 ARQF 94
AT A AR fl%ﬁ\JHJ 7Ae waXS Qo] Moz MHEgraro] Wiyl &holg]
Ao, oS g AdARIE asaRe] 48 79 et glof ¥ nE

shet=t A Bd2ozAr AYsHAl A=

_EL

o 3K 50l Quercitrin @ Quercetin & 3rF

<E 18-10> FEHAIAAA R & FE S Quercitrin @ Quercetin ¥ ¥ HOMX

=
Sample Name H{me/100g) H| 11
Quercitrin Quercetin
etE(RAE) 144 - 21.6 8.0 - 12.0 Ha3te] 80-120%
eSS ATANE RS 14.4 - 21.6 1.0 o]t Hato] 80-120%
OFS - 2 Lo HAFAA Y & & 6.8 - 10.1 1.0 o]3} Pzke] 80-120%
S FAHA AL &= 1.0 o]t 1.0 o]} =gkl 80-120%
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Standard chromatograph @ Calibration Curve

Quercitrin Quercetin

e’

P ] e

ET -

20010

g 1o 8
2t
50c10% e
L
/a/a/ " =
ol - a4 /E/
T T T T T T T T T ol T T T T T T T T
) ) 20 w0 an 0 o030 n an al 20 a0 ) @ ol; 12000 00 100
Amount Arourt
Peak Name: Quercitrin, RT. 15.975, Fit Type: Linear (1st Order), Cal Curve ki: 5586, R 0.999995, R'2. Peak Name: Quercetin; RT: 25165, Fit Type: Linear (15t Order); Cal Curve id: 5587, R:0999962; R'2:
—— 0.899990; Weighting= None; Equation: Y = 2.35¢+004 X+ 9.72¢+003; Normalized Intercept/Slope: 0.009734; —— 0.999924: Weighting: None: Equation: Y = 3 20e+004 X+ 3 61e+004: Normalized intercept/Slope: 0.013034;
RSD(E) 0360316 RSD(E). 0.97473

<13 48-12> Quercitrin ¥ Quercetin®] Calibration Curve

Sample chromatograph

1
| aued
i 1
sl i
B {
i e
| b
1 : |
1 e 3
P ] & ’ = g 5
i ] n i i | n
| L 2w = 2!
! J 1 \ £
u i | ] g E
1 1 g &
1 ! |II LX. "': ﬁ
| l'-l.l.l" 2ok VLT, | 2% 15 1
i | il T —— Bp— e ey - ey |
| |
Eopssiperaray GERERNIC, s e |
o tin x % ax P o x iH e 4] =} % o Tz ity
T
T = e =
(a} ™ l_:!l_-_ A‘AI‘QH"'HE I_— Hi=Do
f
H
|
i
iy
1
1
i
" . i
& - T
¥ v T
& : -
.F 1
1
o 2
||I E -.-.'I
| 3 |
| il . JI !I.-_ i 1 '
e L — l L e e e e e |
— ¢
.|'| e e L e i e e e e e o e e e e ] ‘I T T 1
-] ix [H-1 L] t 4 -l g g (44 LiE- o 1 L Ll L4 HE » X (1 £F

i

(c) AZLFU0HACAEE=E (d) SBAHAZ AL E=S

<Y 49-13> LW AFAIAE 5 2(3%5)9 Quercitrin ¥ Quercetin® Chromatograph
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@ fSHAGAAE RS 3

o O}&ErgE4xjo] Quercitrin @ Quercetin A& 3Hf

<E 18-11> 4 WA FAA L& ESE S Quercitrin ¥ Quercetin A2 &

& (mg/100g)
Sample Name H] 1
Quercitrin Quercetin
tERAA=Z) 18.2 10.4
S HAFAIA Y EE 16.8 Trace™
& 2FTO|HA FAA L & & 8.42 Trace™
tSFAHAFAA Y &= N.D* N.D*

*N.D : Not Detected, “Trace : peak Detected

O A= 249 Quercitrin @ Quercetin sreko. 7F7F 18.029F
10.45mg/100g0.2 BAE Q2.

O FS S AAARE 222 Quercitrin &P 16.8mg/100g2=2 FA &S]
O, Quercetin &2 Trace(Trace-peak Detected)2 BAE] QS

O o822 LoHAFAALY E=2] Quercitrin®] &2 8.42mg/100g 2=
ARG, ESF Quercetin®] FFL ST AAAAE a2t Zo]
Trace(Trace-peak Detected)2 EAE AL

O of2 QA A FAAL E20] Quercitrin®] 3t 5% oigton], Eat
Quercetin®] 3tz AZSE R QFoFS.

O b 4719 339 suA@AALa R 9 BE 2US UHAS.

ol

& =2/

uju
o)
fo
olr
=
odh
re
+
to
2
£
2
3
B
e
ol
H
w

o

AR
@ S EA AL uhy
o SIBHARERLA 2EEE o2 AREALL (F)ge] ANEA L T A}
A vl <lof we} 2wl MRS
. A7A HERLR AEe] B4, MEC] BA, MlEC] MY S wafste] 3-550] #A]
12 Afgsto] AALES Aatstel IR0 R BEANE B3 M we Blolet, AEaHE
AolA 2ulAH 2 F27t0] 021 2este] TiA] ol ke o] BXnE aAste] of
A gHso] Brlste TS 3-58] ZAA HAIAILS ast, ofF 158 Heiste] A
B S AR S

—_—

- 224 -




O GG AAAEaSAMNE ol &5 SRNEET
S NLHAFAAL A EAME o8 &7 AT (1R[IA A= 2Aln & 15
& AdEiste] 2t 2 AIRAQl daulgs £ AN 3F)
Al 1 AT 2 Al 3
989 Hlg | ] 9=% Hlg | d]a ¥9=a9 vl | H1
AT 80.0 |1 prix ﬂ%@}gggﬁmﬂ 82.0 |1 brix Q}%Agfjggﬂmﬂ 84.0 |1 brix
Afatie Z o8 3.5 N EIR el 3.0 AFUR ol 1.0
s 20 15 s 5 10 s 5 10
THA 0.4 TAA 0.4 TAA 0.5
o Abupet 14.5 PR e 13.5 Rl ey 13.4
sjugr 0.1 sjusy 0.1 sl 0.1
A 100 A 100 A 100
Msg mAHEBA
T R Al 2 A 3
ot 42 3.8 3.2
gF 3.4 3.2 3.0
TEAQ HwH 4.2 3.6 3.0

713580 HAY & HsE £AE Esto] HAlN 102 MAste] ALEL A

xbslod o

= =1

SR ¢ SR ATAA L ER(lbrix 71F)0] 80.0%2 R0l 9o, A
P55, HlEE, PAA, YT, 8T So| AN ALEIHS.

APRFEAIA A QoA JHEAlEY] FEe 16brix S1on, o

o -

- 225 -




@ IS5 FFAOHAFAAL T AR E o] &3t Se7iEAT
o 2L 2LATOHAFAAT S ZAME o8 & HA|T(IXIOA MEIE 2A|D]
% 155 dHEisto] 2x12 A|EAQl Yau]&3 R3St AL 3%)
FAlm 1 FAm 2 Al 3
A85Y H]-g | H|Z A8y H]-g | H|Z A5y H]g | H|1
9t4 1 22 c]o] ] | etpe 3o | e zzuo .
MAAAE S 78.5 (1.5 brix Q‘T}jﬁl\}iﬁgig 80.0 |1.5 brix Qij;{-/\}if‘gﬁg 81.5 |1.5 brix
ZAFEEY | 22 SAEEN | 17 SR EEN | 17
BESEES] 5.0 gisEo 5.0 RS 4.0
A 0.2 A 0.2 FAA 0.2
oA} up} 14.0 o A} mp 13.0 o A} bt 12.5
BES: 0.1 EEL 0.1 EEL: 0.1
3t 100 3HA| 100 3t 100
e AM3L ZAHFEIT
T+ Ao 1 Ao 2 Ao 3
o} 3.6 4.9 3.4
3F 3.4 3.6 3.4
AR T 3.6 4.2 3.6
o A7I3FF9 AN F At RALS Foto] gAlm 202 MAAsto] AJRFES Al
e e
o EARA ! S L 2FTOIHAFAAYE R E(1.5brix7]5)0] 80.0%= g0 Qo
0, 1 9ok A& doles FE8s AL EHFH, QFresszd, FAAN At
g, &2 52 AH8st S25 7fEstgs
o Ao 25 o] &St AAEAEO] ojA JHAEL] == 15.5brix ¥onf, o]
pHE 2.9782 BAEAS
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® o4&

FAARFAALEZAAE ol &3 SEATA

GG ARAAL R ZLANE 08T R

Aisto] 222 AIEAQl febleS &=

(AT (1RFO A AT

g dAm 1

T2 A= gk A 3%)
AT 1 Ao 2 A 3
4sdy H|-& | H|1 4sYy H|& | H]1 Y48dy H[& | "1
F5 G A A A AL 792 |1 505 L& FRIH A AL 80.7 |1 5bri L& G AW A A 822 | 1.5bri
7:1] HE}_E% . . 1956 7(‘"‘:”' % . . X Kﬂ He}j;l% . . X
Aaps ol | 36 Ambs oy | 2.8 Aubs o) | 2.6
Ll 2.6 55 2.6 vl 55 2.6
ToAAr 0.4 TAA 0.4 oAt 0.4
pgmg | 141 oy | 134 oy | 121
Afakar 0.1 Atk 0.1 Ak 0.1
SHA 100 SHA| 100 SHA| 100
Moe ZAEEH
s Ao 1 AT 2 Ao 3
at 3.0 3.6 4.2
3k 3.0 3.4 3.8
YA T 3.0 3.6 4.4
713579 A F Ado= RAFE Fdho] gAln 302 HAsto] AJAES A
A5 S
EAEA ¢ S IAHAFAALE Z2(1.5brix7][E)0] 82.0 %= =] o,
7 9oE AZS /st B g AlubeEol Bl ol SLoJAF oBAbmitk Apw}
T 52 A8t SEES MEsIRS
Alm] 33 o] &3t A|AFEA|A| QlojA JHA|ES] T 14.8 brix o0, o]
pHE= 3.36 2 BAE S
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© SHAdAE R A SE2AEY AASAHIT eI EY) H
@ 4SS dARE R LA AREAA R AT

o S YFHATAAT B2 AIAE A

2 | | A |

<32 49-14> FEAFURTAALEZANE 0|8 LAY AAE A

o ST AFAAE ESAIAES AFSAY AFY 8 5 WAolER o]
% 3 teE 2 LAl (cfu/ml)ol] tioto] ofefjet Zo] dAsti 17]ETE
2 A3e Folo] oS Austurt s

A= AN FAALEE ARE | AANSE MY AE B AN TS ET)
A =LA} 2016. 08. 10. HaxA 40°C+0.5 / RH 80%+0.5
A LA} 2016. **. *x* AT Al EFRo] £&
AldE=E 71& samplel sample2 sample3 oA

q A RUEA AR A AL/ ERG| A/ EAY | A/ A ([ A/ 24
gt =4 /8 | 88/%8 | 8/98 | AE/REAY
[ ]=] % = = =
Gk 100 o] = EX 2 |AY/sAY

o 1XF 7HEAIEAYE R Aur ®7d(2016. 08. 12)
x=9 AU AFAALEE AAE | DARF R GA DDA S E )

A R LR} 2016. 08. 10. HaoxA 40°C+0.5 / RH 80%+0.5
AR LR} 2016. 08. 10. ZAAprE NEERO e
AlEEE 71& samplel sample2 sample3 oA
g WA/ A At ESEly g Sk
Lo E =73 =7 =4 =73 S
OEsE N -
= =T Skeld
(cfu/ml) 100 o]s} 0 0 0 A3
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(2016. 09. 09)
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. SsRRAR] ZHAEAY ME() ¢ ABED Y= 2E ABL ol§H A
AN Ao 05-3gS AolAl B Aol tiste] PEsIgon, ol
O FE T 3 2 Qsto] J|EAEA FFS W

.ﬁ‘:]_- A

<Z 18-15> t&F O] [t 7FEAIES] Aee ZAHSHETA)
T @ ® © @
ot 3.8 2.2 1.4 1.2
aF 4.4 4.2 3.8 2.6
SEAQ Tt 4.2 2.2 1.4 1.2
<& 18-16> QA EAXFO 4F2TZ A7It AEQ M=FH
Plain 0.5g787} lg A7} 2g A7} 3g A7}
88.16 79.28 72.27 69.28 64.98
L*(H &) 88.33 79.51 72.4 68.67 64.96
88.26 79.56 72.37 67.33 65.66
o+t 88.25 79.45 72.35 68.43 65.20
-3.03 -4.73 -5.4 -5.61 -5.45
ax(R A5 -2.98 -4.71 -5.3 -5.52 -5.44
-2.91 -4.72 -5.26 -5.1 -5.35
B -2.97 -4.72 -5.32 -5.41 -5.41
5.16 12.35 15.15 16.15 16.79
b*(FA %) 5.22 12.32 15.12 16.46 17
4.99 12.37 15.04 15.1 16.72
o 5.12 12.35 15.10 15.90 16.84
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QSR AK ] HAAIF AE(2) ¢ ATEHI Q= FoAIES ol&st A&
Al o A SRUARZE 299 A AolR] ot 552U ET 0.5~3g
AojA YW= Zlo] fistod AEsSIF o, ol tSFZAURRELo] ZHX|AL Q=
539 FF)= ot 7|EAIE FFE FA] U= AS 71FL=2 otof gt g
Je]u FAQ O FEo2 AES VNUAE LR A s RANIIE
Z st A
<E 18-17> &EUO] GANH 7H3AIEY Ase RAHSE THA)
T $+0.5g 7+1.0g $7+2.0g $7+3.0g
ot 3.4 2.2 1.4 1.0
&k 4.2 2.8 2.2 1.8
SRR T 3.8 2.2 1.4 1.0
<® 18-18> QA0 L EYS A7ISt Alge Mrx4
milk 0.5g& 7} 1g A7} 2g A7} 5g A7}
86.42 79.28 78.74 75.06 70.74
L*(¥E) 86.41 79.51 78.77 75.07 71.79
86.40 79.56 78.82 75.07 71.82
o 86.41 79.45 78.78 75.07 71.45
-3.00 -4.32 -4.09 -4.61 -4.91
ax(RAA ) -2.98 -4.24 -4.08 -4.58 -4.86
-2.98 -4.21 -4.05 -4.56 -4.86
B -2.99 -4.26 -.4.07 -4.58 -4.88
5.53 8.53 8.58 9.77 10.84
b*(SM ) 5.52 8.24 8.59 9.74 10.81
5.53 8.22 8.57 9.73 10.77
ot 5.53 8.33 8.58 9.75 10.81

242 -




T
=)

F=d,

2 7

7]

S

> 5=(30brix O]%)»A|

224 A

o

a

Aol QloiA

o

]

Al

]_
o

LIS

Ie}

()

o

i
=)

oz A

AT (oA A|AT)
oA AA]

AMAR e LS &
Cﬂ|4

o}
24.26
24.56
24.47
24.43
2.77
2.69
2.73
2.73
0.21
0.14
0.16
0.17

¢

=
=

H
=r
ol —
o 2wl ¥ om| = |w
A Vg = o " Ho TP o
N X x x
n% w %o « Q
2 Kr <o
Hoor
[l A
! >
v o 7
KO 0
o
4
v

- 243 -




| 192.3kcal, EtpstzE

o 93 YFEEA 1 10082 VIECR Sie ™, EFo
o] 8.4g, TH7} 7.8g, THEO] 9.3 g AYo] 13.5g, ES}AYO] 11 1g0]'34

14 J¥F bgS 71FE0=2 519 S
7} 0.39g, ©¥iAlo] 0.47g, X|gto] O

o,

Ao 9.62kcal, &F43HE0| 0.42g, &
68g. Z2}X|ro] 0.56g%.

<E 18-20> HSRAABY JPPE AR
A5 °F-5-7(100g ) o374 (58 ) H| 3l
dF 192.3 cal 9.62  kcal
B35 8.4 g 0.42 g
g= 7.8 g 0.39 g
CHaR &) 9.3 g 0.47 g
ki 13.5 g 0.68 g
A SHR| 11.1 g 0.56 g
EAX|HF 0.00 g 0.00 g
SYAHE 0.00 mg 0.00 me
UEE 0.00 mg 0.00  mg
SFSHAFAAE EE9] AL U AIFSAIAH3)
@D AEBAHAFAA T &= AAEAAT
o ASPAWAAAAL EE FES S ol &3 AT
<E 18-21> L PR AFAALEE SEAIAES =7y
JEra o a e (%) H] 3L
Q& X Al FAMA| Y & 25 98(1.5Brix) 90
Atalhs 5ol 4.0
= 50bs %Y 1.4
355 o 2.6
o gt 2
A 100
pH 3.9 , Brix 9.5
a3 49-23> AN WAFAALEE £520 SRANE
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AR AR AFEStE . AR AAIC] FHARFART TS
sto] AR AFARIS ARUFL I 29°Co|A 11U WES A MY
A RAAEEZ AR (AHPLIE 2918,

o AAHARBAALEE] EYUEC ol AX MAuIAl] ARG A
Foto] WaAZlo] b2 waBo| 2E | OfE Mo WetE Alos B
of wa A Axlel 222 vl@stel WanyolMo wale selstuat 5ty

g
7S

8%Rl M=z

o, 1 Za AAE J1AR g AR AZAA] Ba YRt 7L A
FARLEEEEE] Ao gol ATt WEASI 9U U 11LA o] A
S

CEF WEA) GE MES 5ol ol ATES WAL

ztz2BH W§X(AH) / AHPL-7 / AHPL-9 / AHPL-11

1= 49-24> Allium hookeri fermentation product cultivating P. linteus substrate Allium
hookeri
* AH : Natural Allium hookeri
* AHPL : Ferment product of P. linteus cultivated with Allium hookeri

AHPL-7 : Ferment product of 2. /inteus cultivated with Allium hookeri for 7 day
AHPL-9 : Ferment product of P. /inteus cultivated with Alium hookeri for 9 days
AHPL-11 : Ferment product of P. /inteus cultivated with Allium hookeri for 11 days

<E 18-22> AAIAFUABAANL &S0 BEA5o] TE M5

Tagd AN AFAAL S

(AH) AHPL-7 AHPL-9 AHPL-11

45.23 52.30 48.07 47.46

Lx(Fx) 45.28 52.08 48.58 47.34

45.25 51.85 48.46 47.35

o 45.25 52.08 48.37 47.38

-0.8 -1.38 -1.04 -0.91

a*x(HJA ) -0.78 -1.36 -1.05 -0.9
-0.75 -1.35 -1.02 -0.89

ot -0.78 -1.36 -1.04 -0.90

16.43 14.63 16.72 16.17

b*(FMx) 16.55 14.53 16.88 16.13
16.49 14.49 16.82 16.13

ot 16.49 14.55 16.81 16.14
o AAYHUAGARL &S| LA UL The pHESflN WaH 548014 La

Aol mepA 520 ~ 5472 Washe ATE UYL




¢ APVSEAATAALESAHPLIY $EA 3 % ausd] 0E A 199
F2 71F02 50lo] BEAMMASAS. WA Al WaA AR Fe 10
Aoz BT MY FET AT Faoege.

<E 18-23> ARPFANFANL T WAAR0) G2 B G2 M=

o ur & A HASZHATAR] | A SEHRADAA] | AR S A AR
i =8 S 7AM(AHPL-7) | 2 a7LR(AHPL-9) | &11YM|(AHPL-11)
s AHE)(E) 10 8.6 7.4 5.6

O Aol A FAAL &S 4A] 7N

HA1E 0182 ARBAALLE AN ol MsEAA BEo12 A
A Ao geIE 7um £Eslol Agsidon, dAE AAT t o A
= 71’<1 wﬂe}ﬂ el oﬂau A7 Yot 1281 A4S
= 25°C77}x] 25}

=1
i
19
o
B
=2

Segsrol wa A A T%:@Lr Hlmoq wa ol Ao Wats 9l

staat stion], 1 Ant A= eolu ARAL & 25520 Mol UE

70 GOIRCPE LI TN Aol WRIIA A WA date
]

| 0 wagel ARE ool 2geR Hehton, adpa
Are o] 2 Uehyy

zt2¥g WX (AH) / AHHE-7 / AHHE-9 / AHHE-11

2 49-25> Allium hookeri fermentation product cultivating /. erinaceum substrate Allium
nhookeri
* AH @ Natural Allium hookeri
* AHHE : Ferment product of H eriaceum cultivated with A/lium hookeri
AHHE-7 : Ferment product of H. eriaceum cultivated with Allium hookeri for 7 day
AHHE-9 : Ferment product of H. eriaceum cultivated with Allium hookeri for 9 days
AHHE-11 : Ferment product of A eriaceum cultivated with Allium hookeri for 11 day
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<E 18-24> ARAFUAZAAL & 20 REA50] T} MEEH

ut g & Al e 2ol H AdAAE &
AH) AHHE-7 AHHE-9 AHHE-11
45.23 49.23 46.31 48.31
Lx(Hz) 45.28 49.06 46.08 48.32
45.25 49.05 46.03 48.04
ot 45.25 49.11 46.14 48.22
-0.8 -1.21 -0.57 -0.9
ax(FA L) -0.78 -1.15 -0.54 -0.88
-0.75 -1.13 -0.53 -0.87
&t -0.78 -1.16 -0.55 -0.88
16.43 15.00 17.21 16.22
b+ T) 16.55 14.83 17.19 16.22
16.49 14.82 17.31 16.12
Bt 16.49 14.88 17.26 16.19

AR olH AT ANE a9 Badao o pHYSS A& 24 2.
A 54804 e dLo metA 5.27~5.47= HWelsts AvE AUAS.

AR 2o e A FAAIL A S(AHHE)S Bad 3 U wadso] o e 1
YSAA A RRA AR FL

89 g5 71502 5Qlo] WA}
A

O
10FIA)O2 BT M8 = F4E FLoe9S.

<& 18-25> AR ZWOMAFARILE 2] YR A%o] T2 T2 Te Y=

u wre x| ST ATAL | AR RO A TAL | AR R IOl S AL
E SEY | AL aTUM(AHHE-7) | AL a7UM(AHHE-9) | A& 11LA(AHHE-11)
A AHFE) 10 7.6 6.8 4.0

@ AABRHASAA L = 24 7

MRS o 83 HARARILES ARl QolA HARAAY AEI AR A
e o IS 742 Eslel ASsigon, S MM CE ol
= AR FAskE A Fejo] MRS wazd £stn 1-2ujo] RS

Gazol W ohg 120N 2087 B2 O1g LEE TR FUs
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zt2Yg WX (AH) / AHGL-7 / AHGL-9 / AHGL-11

<33 49-26> Allium hookeri fermentation product cultivating G, Jucidum substrate Allium
hookeri
x AH : Natural Allium hookeri
* AHGL : Ferment product of G. /ucidum cultivated with Allium hookeri
AHGL-7 : Ferment product of G. lucidum cultivated with Allium hookeri for 7 day
AHGL-9 : Ferment product of G lucidum cultivated with A/lium hookeri for 9 days
AHGL-11 : Ferment product of G /ucidum cultivated with Allium hookeri for 11 days

<E 18-26> AR GAHAFARLEZ] A AS0] GE M57

TEA AR AFARL R
(AH) AHGL-7 AHGL-9 AHGL-11

45.23 40.54 42.20 41.59

L+(YE) 45.28 40.55 42.19 41.51
45.25 40.48 42.25 41.45

B 45.25 40.52 42.21 41.52
-0.80 0.16 0.36 0.27

ax(HAx) -0.78 0.18 0.36 0.24
-0.75 0.17 0.38 0.22

B -0.78 0.17 0.37 0.24
16.43 15.94 17.22 16.61

b+ ) 16.55 15.90 17.22 16.55
16.49 15.92 17.32 16.51

B 16.49 15.92 17.25 16.56
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zt2 49y Wwa%(AHa) / AHaPL-2 / AHaPL-4 / AHaPL-6 / AHaPL-8

<33 49-27> Allium hookeri-Aloe fermentation product cultivating P. linteus

substrate Allium hookeri-Aloe
* AH @ Natural Allium hookeri
* AHPL : Ferment product of P. linteus cultivated with Allium hookeri-Aloe

AHPL-2 : Ferment product of P. /inteus cultivated with Allium hookeri-Aloe for 2 day
AHPL-4 : Ferment product of P. linteus cultivated with A/lium hookeri-Aloe for 4 days
AHPL-6 : Ferment product of P. linteus cultivated with A/lium hookeri-Aloe for 6 days
AHPL-8 : Ferment product of P. /inteus cultivated with Allium hookeri-Aloe for 8 days

<E 18-28> ANLZYFARFANL a2 FEAS0] G2 =57

ey AL 2o FEH AFAAN L &S
(AH) AHaPL-2 AHaPL-4 AHaPL-6 AHaPL-8
53.11 49.64 50.77 49.60 51.76
Lx(Qx) 52.21 49.79 50.81 49.65 52.26
52.97 49.86 50.78 49.65 52.13
B 52.76 49.76 50.79 49.63 52.05
-0.47 0.10 -0.20 0.37 -0.28
ax(JA ) -0.42 0.11 -0.18 0.40 -0.30
-0.32 0.13 -0.21 0.41 -0.29
R:RS -0.43 0.11 -0.20 0.39 -0.29
19.36 21.68 19.71 21.72 21.30
b*(ZA =) 18.94 21.75 19.71 21.75 21.35
19.20 21.78 19.69 21.75 21.42
B 19.17 21.74 19.70 21.74 21.36

ALY N FAAL RS 2R
A ergolzo] mheba 4.99~5.062 sk}
WHLZAYLAARAALER(AHPLI) L2l § % FRYL0
160 F2 7IEOR 5900] BEPAUNNAG. WAL Al U
0EGA)CZ 1 ANY FET Tt HLotetS.
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< 18-29> HAL2OIFHAFAN L EE9] Tadso] T el g /I8

-5 iR | AHaPL-2 AHaPL-4 AHaPL-6 AHaPL-8

s aHE) 10 9.8 9.2 7.8 6.0

@ AL 2 ZYo A RAAL LS 24 2
o AR 08T MMBAALEES AANLO] QolA HMARAAY BEIRE A
A U welg 742 EBEslel AgIRO, AAE AN g ol B
£ A3 FUstd WY YEIY AAE waxo] £Ystm 28] YRolS ¥
o 98 g 120COA 2083 Ea 4F LEE 25O Isol
20| AAUAZ AFESIRL. ARL2ONNAA 0] w2 F Yol RFAAF
8%4 AEsto] 2ol ARAAY ARUFLEA 24TolA 8L
£ B3 YRIL 2ol 2F Yol AL &2 A AHaHE)S A9S.
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Xl 2 Beolu A HEslol WAAI] T waBo] FERl et A

-

* we 2% job
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o] Wigte AjRloz aodstel wa Mt ulwste] Laagoldel wste Eolst
2x} stion], 1 At AR ol 2 2ol HARAAL B2 xS S0 Aol
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WEAEC 20 Aojgon, 1 & Mt Golx A o

e wEZo AL ofefo] JMoR UEhjon], WaAL] ot S A
© ofefo] m2 Uehjte

zt= ¥ W§X(AHa) / AHaHE-2 / AHaHE-4 / AHaHE-6 / AHaHE-8

<33 49-28> Allium hookeri-Aloe fermentation product cultivating A. erinaceum
substrate Allium hookeri-Aloe

x AH @ Natural Allium hookeri
* AHPL : Ferment product of H. eriaceum cultivated with Allium hookeri-Aloe

AHPL-2 : Ferment product of H. eriaceum cultivated with A/lium hookeri-Aloe for 2 day
AHPL-4 : Ferment product of H. eriaceum cultivated with A/lium hookeri-Aloe for 4 days
AHPL-6 : Ferment product of H. eriaceum cultivated with A/lium hookeri-Aloe for 6 days
AHPL-8 : Ferment product of H. eriaceum cultivated with Alium hookeri-Aloe for 8 days
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<E 18-30> AL 2o=2 Pl AT L a2 WA A2 THE MES

urg A ARG 2o =2 F IOl HAFAAE & &
(AH) AHaHE-2 AHaHE-4 AHaHE-6 AHaHE-8
53.11 49.09 49.30 50.15 50.09
L*(PE) 52.21 49.25 49.14 50.07 50.12
52.97 49.30 48.93 50.11 50.26
ot 52.76 49.21 49.12 50.11 50.16
-0.47 0.28 0.28 0.24 0.16
ax(RA ) -0.42 0.34 0.28 0.26 0.15
-0.32 0.34 0.28 0.25 0.19
ot -0.43 0.32 0.28 0.25 0.17
19.36 21.43 20.17 20.76 21.30
bx(F %) 18.94 21.41 20.07 20.70 21.35
19.20 21.43 19.97 20.72 21.42
3ot 19.17 21.42 20.07 20.73 21.36
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<& 18-31> MRS 202 F ol A FAAL E 20 W Ao] T2 WA TE AURE

T Yed AHaHE-2 AHaHE-4 AHaHE-6 AHaHE-8
s AHE)(R) 10 9.2 7.2 7.0 6.0

© AL RO ARHARAL TS AR L

- AAIE ol8E WARAALEZ AANZO] olN HATAAL BE/NR A
A Qut a2 742 2ol ALRstYon, AME ARG ke ok wAS
AR FAstE "R HEje] ARE waEso] St 28] YeolS Wa %
SR T 10T 2080 2R CIF LLE 5T IYolol gl
MR 2 AHeslele. Miﬂ%wmaﬂxloﬂ 717r0] XA FARE TS 8%H
AEstol GAATAAS ARAFLE 29°ColH BT WS B Y2
RIS AR AE & £ AR (AHAGLIE BL.
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AL 2o AR A FA R & 20 EMA RO QlojA, AR zo] AAuhRlo]
ARG AEsto] LaAZIO] Te wEgo] 250 ojE

o= Hosto] wa Myl ulwsto] WaPoIAo] el Felstuxt s,
O AT AL 2o ABARL A BRSSO Aol WEA ] LE2UA
oA} oAl AR golrlt 2t dglon, ojd w2 wagoel AL of
gjo] Doz Uepgon], Wadso] wet S5 M ol 22 Uehys

A ] L _LW =

zt2 4y Wa%d(AHa) / AHaGL-2 / AHaGL-4 / AHaGL-6 / AHaGL-8

<= T 49-29> Allium hookeri-Aloe fermentation product cultivating G Jucidum substrate Allium

hookeri-Aloe
* AH @ Natural Allium hookeri .
* AHPL : Ferment product of G. /ucidum cultivated with Allium hookeri-Aloe

AHPL-2 : Ferment product of G. /ucidum cultivated with Allium hookeri-Aloe for 2 day
AHPL-4 : Ferment product of G. /ucidum cultivated with Allium hookeri-Aloe for 4 days
AHPL-6 : Ferment product of G. /ucidum cultivated with Allium hookeri-Aloe for 6 days
AHPL-8 : Ferment product of G. /ucidum cultivated with Allium hookeri-Aloe for 8 days

<E 18-32> AL 2GRN AFANL a2 LEAL] G2 =57

urE A AR L2 FA B AL &5
(AH) AHaGL-2 AHaGL-4 AHaGL-6 AHaGL-8
53.11 48.42 52.82 53.94 54.13
Lx(F ) 52.21 48.28 52.77 53.96 54.52
52.97 48.30 52.31 53.92 53.39
B 52.76 48.33 52.63 53.94 54.01
-0.47 0.28 -0.54 -0.54 -0.93
ax(HA L) -0.42 0.39 -0.55 -0.51 -0.92
-0.32 0.41 -0.52 -0.52 -0.89
B -0.43 0.36 -0.54 -0.52 -0.91
19.36 20.28 17.41 20.93 20.27
b ) 18.94 20.95 17.39 20.92 20.40
19.20 20.93 17.25 20.91 19.95
B 19.17 20.90 17.35 20.92 20.21
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<& 18-33> ARILZOIGAHATRILESC] WU o] T2 WA BE AP

T+ -2 AHaGL-2 AHaGL-4 AHaGL-6 AHaGL-8
s AAHE)NE) 10 8.6 7.0 5.4 3.8

@ FRA(L2oNHAFAL LS ARNLE3) © 2AEE

@ ARG ATAAE S 28 T
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AAAAEA ] AHARRAR FFL 10 %S BES] Fe L Fo| £
S POl AR HAEQ 20°CoIH 200 S Bl Wastl S

o] 2t HA100%E 1A= oF FFHATAA Tas A Loy AU

YRS ol§F MAFAALEL AAI oA MARAAY FF/U=
YR AT wolg 742 £¥stol ABARS. UAE MG o AY 37
2 A L melel 2R UYS 65% U2 AW oS 120CoIH 5087t
e g 258 25°CA] st X AAMAIR AL A,
ARRAUA ] w2 TP HARAA RS 10 % FEN] Fe L F&
A PRI =2 FPolAFAAY AMEAY 24CAA 208
DREEL LS

2t AAH100%E 7122 o =RgolH A A Has s dojurd A%t

@ AAMIRHASAA L = 24 7

UAE ol8Y ATAALES AR L

HAE A w2 742 B} LIRS YRS

2 " 9 ufstel 2RPYS 65% LR AU Chg 120°COIA 5%t B
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o AR AEIR] o] RHADAA] T2 10 %5 FAEoto] T2 © FHol 2AER =
RSO BRI AFARNS] FA 27391 29°ColA] 208 &9t vl W&t

o A} AR100%E 7182 oF GAHATANA Has A5 dojud A3,
@HAH IR AL 2 (YR =2 Z ol A DAL 2 S (AR A DAL 22

I3 49-30> AU AFAN L E S UAEE 3%5) : Wit A o] 2oJX|A] AYS
® HAHAAAALTEE24MY &a5F7 & 716 MAdaqt
@ A A ARE 22409 Tryptophanase®| &7 £74
o AAE ol& AAuiA|o] 357/ WHAAAR(GEHA, =FFHoIHA, FX]

HANZ 2gste] d Hgz9 wadso I tryptophanase €42 7t

g AT LEATG ARANZ LR BE PR AR(L, 99 L 11
tryptophanase &/42 =974 Ul AsistaL JA] AA=.

2.

£ 0 5200 ug/ml E -,wong/m

) 400 ug/mt H = 400ug/mL

= 100 ug/mL
=200 ug/mL
= 400 ug/mL

Tryptophanase acivity ()
2

e 5.

2 49-31> AR A AR S & 2 AA]°] Tryptophanase®] &4 =
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O ARG ZoHAFARE 5§ 249 Tryptophanase®] &4 &%

o AA+L RS o] &5t AAujR|o] 3FFO WAFAA(GEHA, FIT oIy
A, FAHA)Z Pasto] 4 UYas9 Yadao O tryptophanase 27
= gorst Ay, Hady wAFAAR 2ast BE We 442, 49, 6¢,
8Y)ollA] tryptophanase &/d& 2/ U7l Aslista UX] AU
39 49-32> FAL 2o AFAAE E 2 4A19] Tryptophanase?] &/ 57

& AMAHAFAIAE EEARN Q] B-Glucoronidase &4 &4

o AAIE o] &3t HAAujXIo] 3FFO HAAAA(LEHA, FFToIHA, FX]
HA)Z Zdasto] @2 ¥a 9 Ued4o| @ B-Glucoronidase &S
7het Zif, Hady HAFAARZ wast B we A7, 99 2 11)oA
B-Glucoronidase &2 594 A Ashst YR LU2.

120 4

[

AHPLS  AHPL11

100

=0

&0

beta-glucuronidase activity (%)

a0

20

°

= 100 ug/mL
= 200 ug/mL

= 400 ug/mL

120 4

100

8o

= 100ug/mL
so
= 200ug/mL

= 400 ug/mL
a0 o

betarglicuronidase actiity (%)

20

an HHE7  AHHES AHHE11

2 g 8 & B

beta-glucuronilase activity (%)

M
8

°

J1

AHGL-11

= 100ug/mL.
= 200ug/mL.

= 400 ug/mL.

33 49-33> YAHAIGAAE R EA

A Q9] B-Glucoronidase &4 &4
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@ AL ZAHAFARL 52 4R]2] B-Glucoronidase &4 57
o (MA+L=2O)E o] &3t ‘dﬁﬂﬂxloﬂ 35FS HATA(GZHA, =T ol
A, FAHA)Z Taste] A2 TaEo Yadso| & B-Glucoronidase &
dS Brret Aut, daAy HAFAR R dact 2 dE A2, 49, 69,
8Y)ollA B-Glucoronidase &/d= /27 U7 Aslsti UA] AUZ.

sa

AHGHE-2 AHaHE-4 AHaHE-6 AHaHE-B

beta-glucuroniiase actiity (%)

© ARIHAFAA|SE g2

2ax19 §5H7}

@ AAHAFARE &2 419 TNF-a
o AAE o] & AAufX|o] 3FF] L 2ZEolHA, FAIY
N2 gFoto A2 Haso Ui & TNF-a B85S 71t A1t
S e HAFA R Last nE 11)ofA e z7
% 9] TNF-a BA5S Hoi)

12000

]

§

= 100 ug/mL = 100ug/mL

g

=200 ug/mL = 200ug/mL

= 400 ug /mL = 400ug/mL

TNFa production in Raw 264.7 (pg/mL)

g

°

Negative Positive
control  control

AH  AHHE7 AHHES AHHE11

-
g o
2 oo —.
2 = 200 ug/mL
£ wn 400 ug/mi.
<13 49-35> AXMARARLaZAA TNF-a 45 542 53 930y
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wagaro TNF-o 3452 37}

AdAR (A, e fgolH A,

A0 T2 TNF-a ABAASLS HItsh

=
g RE W U2(Y, 49, 62, 8Y)

2, Fady HAdAA =z gadl 2 oA <&
HUEPAES] TNF-o A5S woo), waol ne 57k gi9e.
fn foe
i =
] & 100 ug/mt i  100ug/mL
£ B m 200 ug/mL = e B 200ug/mL
g 65 400 ug/mL T s # 400 ug/mL
L i
"o e s e s s e S ————
control  control

gnmx

g =

% s ——

2 = 200 ugfmL

i - = a00ugfmt

g

<313 49-36> ANz HAFANEE A9 TNF-a s 582 53 HAsAlan

@ AN A AR

—

a=4x9] IL-6 AHd5

=

AAS o]gst AA TFAAICTEHA, 2 o|HA, FAIH
M= gaste] d2 Haz9 Yedso OE IL-6 Y2 F7Ist 2, ¥=
M F9Uxrd 252 BHHJAT, HAAAAZ Hast HaF(7d, 9¢
9 1) 1L-6 4ol Faste 4TS BAS

g 2]

i masangin . S

E ® 200 ug/mL E = 200ug/mL

T = 400 ug/mL T ] = 400 ug/mL

fuo fu

Em

Lo

fua i s

E = 200 ug/mlL

Eoﬂ = 400 ug/miL

|3

Negative  Positive sa an AHGL-7  AHGL-S  AHGL-11
control  control

<3 49-37>

A AFAAE 224409 TNF-o s 582 52t H954ila

- 261 -




S~
>
3
o
,
tu
i)
o
2
r&
=
)
2
o|->1
il
10
=)
o
N
S~
Rl
2
-~
o
oftt
=)
2
l_l_;
1
O-[.I
o
2
F
2

o, dade FdEd aEeR AYEHAAT Hiéi%*}ﬂﬂi H*Eéi *i

g

g

»
8

¥ 100 ug/mL

g

W 200ug/mL
* 400ug/mL

2
8

IL:6 production in Raw 264.7 (pgfmL)
g

°

ative Positive  SQ AHa  AHaPL-2 AHaPL-4 AHaPL-6 AHaPL-8
control control

§ 0§ 8

R 264.7 (pg/ml)

w
8

= 100ug/mL

5 400 ug fmi

1L6 production in
8

H
8

Wegkua o 50 AHs  AHaGL-2 AHaGL-4 AH3GL-6 AHaGL-8
rol  control

23 49-38> AMIY ol MNTAILEZARS) TNFo A% 292 §9 H30a

© YAHAGANEZELAE o] &3t AIAS/NE

@ ALz dFHAFANE 2 E2] AIASAA

AL 2o ddHARAA R EE 35322 ol& AL

< 18-34> FAL 2o JZHAFAAL L E SBAIAS =74

2R 5 J Hl ] (%) EE
AR Y 2ol L A AL 555 2 (1.5Brix) 80.0
LRI Sl 3.5
BEs=N 0.5
Hjj 1= of 15.0
e} 1.0
oA 100

73 49-39> ANLZAFFHRNFAALEE 2529 SRAAE
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sty FEAHAALAA 59 8IS Al Aoz A4 HuEo Q15
* p-coumaric acide Al8AE0 OF RHO o, AFHAVESAY AlgY
o] S=ejo] 9k,
e p-coumaric acid #+&
/ ' =
ol N\ 3
pa D | N 4
> —\
O
12 50> Structure of p-coumaric acid
@ A E=AQl p-coumaric acid &A4H
e A]leF : p-coumaric acid(Sigma, 98.0%)% AHE513 S
e HRFLAMAX : p-coumaric acid 25 mg < 70% EthanolS ©o]&sto] 25 mL £
FZotAFo] @1 A8 o Stock solutlon(IOOO ppm)S A|&AsE oFS,  Stock
solution(1000 ppm)% 10 mL 8zx=2tA39F 70% Ethanol2 A8t 200,
100, 50, 10, 5 ppm?] #Z# 8BS A x5
o AEEIAAR : Sasa borealis E4&FE=F 1052 oF 100mge] FAS AT &
70%S 15 mL dof 3087t 280} £&5H thg 2087 WYy S 25 mLE A& S
0.45pm Syringe Filter2 o1} & A|g 8o 2 ApLSH
. A
AFAA mL) X HZ%F (mL) x A+ x AFF
p— Coumaricacid(mg/g) = ° g/ ) /:‘]JE_ ZO% %k()mg)/] = L3

7] B BAE

Instrument Waters Alliance HPLC w2695/2998
Detector PDA
Wavelength 200 ~ 400 nm(330 nm)
Column Kromasil C18, 4.6 mm X 250 mm, 5 um
A : 0.1% Phosphoric acid
B : Acetonitrile
Time(min) A(%) B(%)
0.0 85 15
Mobile phase 20.0 85 15
22.0 0 100
30.0 0 100
32.0 85 15
50.0 85 15
Flow rate 1.0 mL/min
Injection volume 10 pL
Oven temperature 40 °C
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Pt >E

1R - AW SsfM#H=E B-glucuronidase, tryptophanase 59 §45 HH]
stoh metA, £ coli S2f B-glucuronidase, tryptophanase 59 tisht A|af

Lo mrtste], 7PEAOo7 AUYM IO tist A ase WIS & 9l o=
40 thst Ay Hrts §AM+7]AM+A]| 2(125, 250, 500ug/mL)S 2|5t
LA Bhgsto] FEEE 54,

Jor o 0

R-Glucoronidase &4 &4

v 0.1 M potasium phosphate buffer(pH 6.8) 0.38 ml, 10 mM p-nitrophenyl-
R-D-glucuronide 0.02 ml, 49 0.1 ml, A]8(125, 250, 500ug/mL)

v 37 °ColM 1531 W3

v 0.5 N NaOH&9 0.5 mle A7l &, 405 nmoj|A] 4= =4

a VS|
e}

APy

Tryptophanase?] &4
v 0.2ml complete reagent [0.05 M potassium phosphate buffer (pH6.8) 22.5
ml, pyridoxal phosphate 2.75mg, EDTA 19.6 mg, BSA 10 mg, &4 87.5
ml], 0.02 M tryptophan 0.2 ml, 849 0.1 ml, A]=&(125, 250, 500ug/mL)

v 37 "ColA 3083t ¥t

v 2ml color reagent (95% ethanol 94.8 ml, 36 N sulfuric acid 5.2 ml,

dimethylaminobenaldehyde 1.47 g) &7} &, 550 nmofjA] &4 = &8

o
e HANEZ F adsid =
FH/\ al }\ﬂ—_n'- ‘:oﬂ 46} 7‘31-0:':1% oﬂul—a}% ﬂ %_Qﬁ_ o_:llaE}% _/'\_3‘1343; O]E ?_6}04,
TNF-09} &2 cytokine?] A§7Jo]
TNF-o, IL-6 A% 3ol

v 4 Ale AR 2, 74 F2AEE9] A&s=7 100, 200, 400 pg/mL &

+

oo

v' RAW 264.7 cell2 Penicillin/streptomycin 100 unit/mL3} 10% FBS7} gh&
= DMEM HjR]S AFE3st 37°C, 5% CO, incubatorofA] vfjoFst

v 390 st A Al S AlSEEE $, RAW 264.7 cellS 1xX10° cell/ml £&&
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96 well plateo] =AAxRFE AlRE 125, 250, 500 pg/mL9] Z]

paoln

=2 Asta, FHUETOZ LPS(1 ug/mL)E A2|sto] 24A17F 5QF vt

v ik ¢23s uwjoF ArSdlo] MAE TNF-a, IL-62] =%2 mouse TNF-a

st

a -

ELISA kit®} mouse IL-6 ELISA kitZ o] &30 &4
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. . . f
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. - ' ; . f
' o 2 ' L B .o % '
' o0 b4 | ' o] g ' 1 '
. 3 | . £ . o 5 .
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. S | SR | SRENSUN— ¥ S . i | "L v—— N B . _ 1 | .
. L ' |, L . ' 0 _—_ i | _ '
' R R R R R - o F T B R I " .
. s . s . Wtes '
. . . .
f . . f
' f . .
v v v '
f . . .
: 5 ppm : 10 ppm : 50 ppm :
h i i '
. . . .
f . . f
. . N . .
f . e . f
3
. . . .
4 i : . w z . Specrum ncex Plot '
. 3 ' 3 . s '
f . 0 . i f
. E . é . i R I L L) .
L] o . 02 . 2 L o i, s L ur L L]
PR g P ' iy ur .
. 2 H v, . 284 " .
. H . ‘ . .
L] Q ] 9 ] L]
. 005 P . il ﬁ . .
. . . .
: [ o= | P :
. or— g e L — . L —— . ‘ | ’ .
. I I I ) n . w6 w | an W an sw wn ) "“7' P S nE L P ean sy N
. s . i . —- .
. . . Sapae: STD 80, Vi & ncion: Dt Acquired: 30201572225 AHKST .
. f f f
V ] ' .
f . . f
] 100 ppm ] 200 ppm ] :
f . . .
H ]
f f
. .
f f
. .
. 5 .
axi®]
f f
L] —E L]
: / .
. .
L] Bx10%] L]
. .
. / .
. e .
' g axo™y '
L] € L]
. -~ .
. . /// .
. 2x10% a4 .
' //E/ '
: T :
. o =E .
f f
. .
f f
. L L By By e o e ey L S B e S L Sy I ) O B R ey B .
' oo 2000 4000 6000 8000 10000 2000 14000 15000 18000 20000 '
Anount
f f
. Peak Name: p-Coumaric acid; RT- 14.268; Fit Type: Linear (1st Order); Cal Curve ki- 3358, R- 0999940, .
. —— R 0.999879; Weighting: None; Equation: Y =3 81e+004 X + 1 81e+004; Normalized Intercept/Slope .
. 0.004639; RSD(E): 1392051 .
. .
f f
f f
f f
f 9 g .
: Calibration Curve :

<13 50-1> p-coumaric acid?] Standard chromatograph ¥ Calibration Curve
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@ AF2ANFE2=9 A #E/dZ(p-coumaric acid) &
< 19> AFZRAAFEE9 p-coumaric acid F+ ¢
Sample Name p-coumaric acid =+
dF(mg/g )
RN G455 SQ(Sasa quelpaertensis Water Extract) 4.00
RMZEx= 2AFE55(70%) SQE(Sasa quelpaertensis 70% EtOH Extract) 3.86
0201 l
1 =
1 S ‘|
1} lS’j o
] E
2 010} g
: ||
005': E |
.'I'I-'E I\.
ODD:_,_'--L'J'.._ . s Y S | Lo
goo | spo | 100 | 1se0 | z0p0 | 28900 | aom | ase0 4000
Mrutes
(a) SQ(Sasa quelpaertensis Water Extract)
025—; o “
2 015 5
- 4 I
= 3 i
R PN N | N
0.00 S.E)D 10!00 15!00 20‘00 EIDO 30‘[’.'] 35‘[[1 40.00
Mnutes
(b) SQE(Sasa quelpaertensis 70% EtOH Extract)

3 50-2> AFR3Y FE5E4A9 p-coumaric acid chromatograph

@ AFzsidzEzaad9 2Eet

@) X BEAE(p-coumaric acid) srFHe] AA

<#E 19-1> AIFZRIAYFE5E9 XBHEOZA p-coumaric acid $HFHS]
Sample Name p-coumaric acid $H=F H] 1
EEETEEE ] sy - s 3kl
SQ(Sasa quelpaertensis Water Extract) ’ ’ 80-120%
AFEST 57355 2(10%) i1 a6 B@gte
SQE(Sasa quelpaertensis 70% EtOH Extract) ' ’ 80-120%
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(3) A== MF A7)0 2 R BAHE stFo] Wt
@ e

@ AMzEz=IAAC MFAP7 T2t FEELS ISR A # 2 (p-coumaric acid)

O AHLL  AFEATZF 2P Fol BEEof 9 AAF0] sl AREHAIA L

AZ=A] @] A 1379R])9 AEEUAA] T AFA] Y™WE AF 4R oA ZHzie]
A71E 23S AFIste] Al R (p-coumaric acid}e #AsH=T] AHESTAS.

=5 A aw, - ~ 500 e 2 3 E
294 3 49 sd
MFEA 23S wafa] 4 137 A NZA 4985 A 497
<29 50-3> AFZRAM MFAZIE KB 242 A AFAAE 4

® R BEAE(p-coumaric acid)¥AurH

@ &710M 7]=stR =

O A71sAF 7s/AB4E A8 AAA(p-Ford4re] gsd), 20087178 1), KFDA.
® AFzI MFA7IE A EAE(p-coumaric acid) SHFEA At

@ Standard chromatograph % Calibration Curve

Fe===sssssssssssssesscsee e bt AL LLELELLLELLLELEELLELE LR L MeeEsssssssssssssssssssssm sy
: " m}: ?
- -
” JL%» | ‘h )
I | L W S
12.5 ppm 50 ppm
2 2
] ! |
‘\ L 1
100 ppm 200 ppm
2108 //EI
//
///
4108 /z//
-
-
2x10%- =
g
= »/E/B

near (1st Orger): rve 545 HC U YusuYs;
3 X 1 Tae s NormBEed el CepUSIORe:

<13 50-4> p-coumaric acid?] Standard chromatograph @ Calibration Curve
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@ Sample chromatograph

[
bt 08N -
04 E g
- 0
b=} i
PLES S e !
. g R :
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] 02 E
. (¥}
2 L Bl
) H. A A L
PO J_ oI | S .‘ﬁy_\,____r\_l — P J_u,.ALMLJL L | N
500 gl 1500 2000 2500 0w 0 4000 sl oo 120 A =0 ww o 000
Mrutes. Mnutes
o = == O o) AR JAAXRZD
(a) z‘é xﬂ"l"‘}—%\‘]q] 0.-—-3—}!\"—7—'?5 (b) 3"% X'“T—'—E)‘!qi ErFEE
il ’
08 ﬁ
§ o
oy ! i
2 » 3
2 H e H
04y g &
s :
g 12H 8
o2 Py Pa
2§ s |
i o 3 K o J T \
o, 2 " G oy '~
e e T Tew T de T dn T e T e T T e e o T e T el T e T T
Mrutes. Mnutes
2 AQR=xa] AAXZSD Q AR AAXZD
(C) 4‘é ﬂ—r_l—,\r‘ﬂ ETTEE (d) 8‘.% Xﬂ—,—_;_a;lllﬂ a—r—r“gi

<33 50-5> Alxz3AY AMFR71E F524R9 p-coumaric acid chromatograph

@ AF=AD A71E E4FE= p-Coumaric acid I

<E 19-3> AlFx3Y9 AMFAI7IE d4F2E539 p-Coumaric acid

)

g

Sample Name p-coumaric acid = (mg/g) H]

al

AFEAT 29 G45EE

SQ-2M(Sasa quelpaertensis Water Extract) 2.68

AFEC 39 G45EE

SQ-3M(Sasa quelpaertensis Water Extract) 2.20

AZzAD 49 24558

SQ-3M(Sasa quelpaertensis Water Extract) 2.43

AZEIC) 8Y BA5ET

. 4.32
SQ-3M(Sasa quelpaertensis Water Extract) 3

o AlFzSHYS AMFAZIE AR/ Z(p-coumaric acid)g A At 24, 34, 4

i i R
Lo At ARz 4L p-coumaric acid®] ko] ZHzF 2.68mg/g
mg/g, 2.43 mg/go 2 BEAME S,

, 2.20

o]
o HiHof 8o AR AFEAUY 74 p-coumaric acid?] o] 4.32mg/g2

2 4SS

o AFAZIE AFZSUO] p-coumaric acid®] g MFEIAHELFEF

FatollA AAIsE Al #/dE(p-coumaric acid) &= HlwsiEH, 24, 34
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A Arzsel A9 mEsjolA AT & 3.2 - 4.8me/g Bo} ol B
A 2g=9on, sdol AN AFEEARY AS 432me/g02 UolA AN
Azxsadjo) LEsk 0] AEe Jloz BALYS.

<E 19-0> FV-AFEANEEBC EFo] G2 ABYRY FFAY

Sample Name p-coumaric acid g H] 11

ARZTD

Kﬂ }_E/]EH 2T Taa m 7}0 _ 0,
SQ(Sasa quelpaertensis Water Extract) 3.2 4.8 g tel 80-120%

AFZRY FHFEE(70%) .
1 ~ 4. 3.71-0 - [o)
SQE(Sasa quelpaertensis 70% EtOH Extract) 3.1~46 gutglel 80-120%

@ et 54 ARAIAYY MFAE FEeE2s YT 2 10~14%9] HY=
JE o, 390 AFst AlFxt)e] AL p-coumaric acide] gefo] 714 U
Al ZAE SO 2&4080] 14.2%=2 7 =7 SFEJS.

§7<
(4) AZF=sldiet Al2t=sidie &9 S4Hn
@ 7he AR o= et Ui of2f Aol =3t Q=

N
PALEChE Mejsto] 242to] 2aE] fstel 8. 4 L U
1A} 38,

@ AFxACNe Aaxcle] 2gHE : 24249 XL 100g2 VIFOR F45E
s190e o, AFEAYS 1Y FPyol 11.3g0]9on], At Ak 7.6602 &
FEol, AFEAUY} ARAEAGEG $3o] JriHoR 94 o2 £

et
® AxzACY APAxAN] Y L JPPELHAR ]

@ AF=3di AYARSito) FAui ¢ 1brixs 7]Eo2 vl

EAFZ=RAAFES (B)RH =) =& -2(1brix)

33 50-6> AFEAQEES0 AUERAAFEE2 G vl
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O FYE2un(ZAAA71H FHA)
B 19-5> AFZSAFEEY A 2AXRAAFTEE9 Y EEN(TAANE7H)
+4gE A Z =S F=&2(1brix) A2tat =3t &= (1brix)

gt 3.62 kcal / 100g 3.83 kcal / 100g
Haohz 0.59 g / 100g 0.26 g / 100g
g= 0.11 g / 100g 0.07 g / 100g
R Al 0.19 g / 100g 0.27 g / 100g
Al et 0.06 g / 100g 0.19 g / 100g
I SHR|HF 0.04 g / 100g 0.10 g / 100g
E A X"k 0.00 g / 100g 0.00 g / 100g
| AHE =4% mg / 100g 24% mg / 100g
LIE& 0.00 mg / 100g 0.00 mg / 100g

s ARARSAYFE=E(1brix) A ] F< "é%%‘—*. © 100g= 7|1ELe= S o, Ego]
3.62kcal, ©®53t=0] 0.59g, G=7F 0.11g, ©¥ixo] 0.19g, A|¥lo] 0.06g, =
SHX|¥o] 0.04g o= H”ﬂo*ﬂﬂi EdAXE FYAHE ¥ UEES &5
o QA ere o BN (ZAUAYY|WALR)

o A4tz E]EHTEE(H)HX)}\T\H FEIEEA 0 100g2 7|5z Sis o, €F

(6) AlFZ2IAYFE=(SQ)
@ 7he :
@ Ax=x

o] 3.83kcal, & o
#ZstR|Yo] 0.10g o2 —Er/\qﬂgignq, EAXY, ZHAHE U LJESS d

, @57F 0.07g, ©EiAlo] 0.27g, X|4lo

o Al @2 ez EAE.(FUAF7|HALR)

P

AF RO

2 8% ALWHHNY L WAET)
F2(SQ)Z o183 A 1% L W] et IS Al
A

120 q

g

100 ug/mL E

= 200 ug/mL é ¥ 100ve/mt

= 400 ug /mL E B 200ug/mL
E ¥ 400 ug/mL
i

Control sQ AHa AHaHE-2 AHaHE-4 AHaHE-6 AHaHE-8
Control sa AH AHPL-7 AHPL-9 AHPL-11
(a) Tryptophanase®] &7 &7 (b) p-Glucoronidase &4 =7
<34 50-7> 2AYFEE(SQAA 75 I &2
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F71570 57T ¢ Tryptophanase &4, B-Glucoronidase &4
O AFEIHFFHSQN vinthyPoR YAHAPIALEE U YR-L2o A
YasaAfd tist 25387t
® AFz3HFEE9 tryptophanase &4 % B-Glucoronidase TS 43+ 2

o X
3 5o oERoR MY AAT & UotS.

[= e g

in Raw 264.7 (pg/ml)

= 100 ug/mL
= 200ug/mL
% 400ug/mL

= 100 ug/mL
= 200 ug/mlL

% 400 ug/mlL

IL-6 production in Raw 264.7 (pg/mL)

TNF-a production

g= ; Negative  Positive sa AH AHGL-7 AHGL-9  AHGL-11
Megative Positive  5Q AH  AHPL7 AHPLO AHPL11 contiol contibl

(b) IL-6 A3 d5 F7t

(a) TNF-a M85 H7}
<33 50-8> ERAFEL(SQLAY A

) AF=SAFEES o8t AFAT H ANSAE

O AF=3dFE=2 o83 AgA+ A AAISAA
@ AZZANEEZL o &3t A7)
< 19-6> AFZAYFEE AAFY =4
eRMAE g B E1(%) v

2355 5% (40Brix) 15.0
= 55.0
4R 5 5.0
SEREE 15.0
=D EE X 10.0

st A 100

pH 4.58 , Brix 65.3
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® 27 7H4AFUS L 2

1A A E S 9 23t B(2017. 08. 18)

A&7 ZOEE=E AAE A3 S SA B DA Ea)
A x= DA} 2017. 08. 10. Ll =2 40°C+0.5 / RH 80%+0.5
Al At 2017. 08. 16. ZAATe AZorRo| Zat
AldEs 71%& samplel sample2 sample3 S|
4 A1SHAA A% =g g A
Wt o &7 27 873 &4 g
= 100 ole} 0 0 0 =

T74(2017. 09. 13)

)

A&4 2 FEEE AAE AA3 A EEANZ S BT
A =LAt 2017. 08. 10. HYxA 40°C+0.5 / RH 80%+0.5
A LA} 2017. 09. 11. ZAApur PESE e
Al deE 71& samplel sample? sample3 oA
q 3 kel i gk S A At
et =4 =4 24 =4 Aoy
TTAE 5 :
(gfu/ml) 100 o]s} 0 0 0 ZSly
@ 3} 7FEAIEUE W AaF #©7(2017. 10. 12)
AEY ESiEEE AAE A9 QP A AN )
A =LA}t 2017. 08. 10. HAxA 40°C+0.5 / RH 80%+0.5
Al LAt 2017. 10. 10. AT ANz ool Zat
AldEE 71& samplel sample?2 sample3 oA
2K Ags) Ay A% A% A%
L8 e =78 =78 =73 =78 =k
QU UkA]| = 5
@ 4} 7FEAIEUE W A | (R 0 2017, 11, 15)
S5AF 7HEAIEUE E A ®Ag(2017. 12. 13)
A9 2 FEE AAE BAE AN B EBACTEET)
A =LAt 2017. 08. 10. HYMRA 40°C+0.5 / RH 80%+0.5
Al LAt 2017. 12. 11. ZAy NE o Fat
AldEE 71& samplel sample? sample3 oA
FE Rz A3 g g g
e 24 34 24 24 A
c"?]-‘il—]—-]\ ﬂ‘ k) Skels
(el 100 o]3} 0 0 0 ZSh)
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@ U5H 54 AN BEYL FBS 2E MYSS o= 2ste] 20174 11
A 19~ 119 2097H0] 23519, BEAANAS 20~3549 Py 9oz FAe

WPE AgEe ANEEE AAE
4 8ol sty gols Ut 54
38]of 2

@ Ala #y] % AA
) B7t Alge Ao B3stH ARgstglen, EefA8 A0 A2(10~15C)ez A
Alstaitt. dArze] Hds o s daaoA &3t Al A A ®7|sh
1, A9 QXS A ASHeH7] ¢ sto] Williams' latin square Yol 95 Al= A
Al &M= HESH iSRS

=2
N
10
=L
L

@ 71E ABY ZANFET AAEY AR V1SR FAE U3 AR FUlE A
o] kg NASE] A Aol ANt oD, ARG AR Aol UL A

S YES 23U P Be P ATsIGON, 98 S AE o] gste] UAIT.
® RUNE2E AAETN A4 ABHD Yt A SHYE YIS Y AR Fy]
© A0l WkE AAsh] ARl AIAston], ARet AR Aolo] e AT
4 9ES 2i wE A WA AL
@ 54 =t 330] 2A 22 wE Lgstgion], 155 2 Ag olgste A

>
ol
o
8
gjo

<E 20> R FEE AAE HZAIE A8

841 SRR 2 FE=F AAE
671 ®s ARl NS
709 ®s A

[ea o ]

841 671 709

® B7t g L BAf

@ ZAAF AR Aol Wbl B T asfe 4 AL W, A A8Yo] e A

o
32

&
fo
2a)
o2
ol
ok
28
gjo

- 283 -




= og

® 54 F= Wk fol2 TR, BAAYE, HY, AP, FEEuIF0, @
O], 0], FAYU, BP0, AAG. AR, WO AT 2%, Heuz,
FReA] ool 158 F5 AEE Agstel BIES slue.

@ WSS WSt B oMo BRI A2g oAl % B 4 U= sgoo
che Aleet ulwsto] ARl HAE AYT 2 UTS IR T3 WIS AN
7] ol AAE B2 2919 ¢ AT TS StAL. 3 ARE B Fole 14
o ¢ YT SFEE sfo] olF AR 3t FFL Had} SHEF stAg

.
2

, ZAY AlEQ] 2 A FHHAE mofshy] QsiA Zle s AIRA S AAIE.
=/, AU FEES ol &St AAEY AR Zpol7t A O}O}Eﬂ ¢l5tod
A BAEXM(analysis of variance, ANOVA)S AX|5191S. Te]1 zF EAo]
st Alg P SR RPo|7F Al YotE7] Ysto] p<0.054-Fof A Duncan’s
multiple range test2 EA4A §9o4& 7AZ535I9L.
@ AR, 2AQFEE AAS S4GE IAE Qosto] UEUZ] ¢sto] p<0.054+
Z oA Duncan’s multiple range test2 E7& S0]4 8 AZs5l9L.
@ YA, & ZAS] o452 25 0.058F olstolA ARSI S
@ 21}
@ AH|AF 7|5 % ZA}

|

O

L

o AAFEE AAlES] AHA 7IsE Afols AW EAREA(ANOVA)E S5t
of ARt 2at & 1o AMAIH Q5. AB|A} 7]2E0] 3 2
gt qo] 55 Bl U F 2 AU AHIAF 71 &Kol Fak A7)

woll tishA mol A Atolrt glglont, A4 o ojo] et Zle oA Zz)

ojQl &to|7} LERLES(p<0.05).

:lo }olt )

<® 20-1> ZAYREE AAE 715E A0 chiF BAEA

AR Ay 24.808 12.404 3.958 0.022
gk 22.384 11.192 2.346 0.101
St 92.202 46.101 7.965 0.001
koA 58.424 29.212 5.472 0.006
RMYtA 7| s = 20.929 10.465 2.707 0.072
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. RAMIAAL 33%Q] AuIAL 7|5 E GHEQl AL, &, o, Al AUl 75 wof
A 841 AAE(EAT £22)e 671, 709 AE(AA, ST & A
ol JswolA golst Afol2 LIERA] QIgrouy, Al o, 20] =oAe A
AE 7 9ol Afol2 LERARL(p<0.05).

< 20-2> ZIAYFEE AAE 2HAL 7]5= (N=33)

841 591+1.73° 4.94+2.52° 5.42+2.682 5.42+2.53%" 5.67+2.10%®
671 6.94+1.832 5.67+1.912° 4.21+2.39° 4.39+2.09° 5.36+1.83°
709 5.85+1.73P 6.09+2.06° 6.58+2.10° 6.27+2.282 6.45+1.95°

a-b &2 =4t

r|r
Jo
1o
)
_)«l'_n‘
o
X
9,
FIF
S
o
v
m
o
)
A
o
o
52

o
iy
e
rlo
o,
&
H
=]
BN
r
Dall
2
hu
=]
>
o
r|n
£l
rlo
=
Ho
&>
2

ol
iy
o
=
Ho
oipA

o)
e
g_S\L‘
©
o

—=34] =—e=G71 =—e=705

<33 51> 230 252 A AU J|BEAR

LIS [e) LIS — =
T, UAME, & <refAin], &, 2], 4. XS AY
0], SRS, oSk, AlSh 2ot ®2A, SESd 77 &RolM /e
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2= 3.728 1.86 0.18 0.830
Fas el s 27.13 13.57 1.27 0.284
&3 52.61 26.31 1.86 0.161
gHokAj & 64.46 32.24 2.56 0.083
F &85k 6.69 3.35 0.18 0.833
Ergko) 8.02 4.01 0.39 0.672
k| 71.58 35.79 3.00 0.055
| 86.51 43.26 3.02 0.054
=3Fo] 82.07 41.04 3.65 0.031
ZA &g 32.17 16.09 0.88 0.416
RStk 116.02 58.01 3.21 0.046
oot 160.02 80.01 5.29 0.007
Algk 367.50 183.75 16.29 0.000
23t 132.91 66.46 4.98 0.009
o7zt 130.66 65.33 4.27 0.017
Hestdzt 160.02 80.01 5.04 0.009

weA 54 B

o T 50 ojA ZAMAPE I BASH FJrof QojA AlA|E 841, 671, 709
o N2 goJ3t Ato] = UERR] Qrok-S(p<0.05).

o o] EAof QlojA AJA|E 841, 671, 7092 &%, FEEUIF0]|, ©F0], X
Folofl QoldE Qoldt Atol7t UrERER] orgroLt, Ftopgkn], whaFn], gAMe
0], B&Fojof] QlojA+= AlAIE It A2 [-2)3t XFo]& LUERY A -S(p<0.05).

- O 54 AT T AT R 2% AR goF Aol YEpen
841, 709 RMEZ 671 MEF] 4719 FZ wEold §OFt Ao]S WAL
(p<0.05).

- oA QlojA He T HHI A2 AR §OIF Alolg YeRflon] 84l
709 A&t 671 AlEFo] 2719 5 ZRolA folst XfolE B -&(p<0.05)

841 10.04+3.20° 9.96+3.19% 8.41+4.19% 9.96+3.22% 10.04+4.61%
671 10.37+2.98% 9.11+3.68% 8.74+3.81% 7.93+3.63° 9.70+4.33%
709 9.85+3.29% 8.56+2.84% 10.26+3.18° 9.63+3.74% 10.41+3.84%

- 286 -




841 10.48+3.142 10.85+2.95% 9.11+3.66% 10.56+3.21° 8.59+4.652
671 9.93+3.35% 8.56+3.49" 7.63+3.44° 8.26+3.14° 10.11+3.78°
709 10.67+3.01% 9.56+3.84%° 10.15+4.19° 8.63+3.68° 9.11+4.29°
841 9.74+3.64* | 10.41+3.85° 9.85+3.02* | 9.67+3.02* | 8.89+3.70°  9.37+3.73%
671 7.15+4.52° 7.44+3 .58° 5.70+3.41° 6.67+3.67° | 6.44+3.91° | 6.37+3.83°
709 9.63+4.52% | 10.44+4.20° | 10.52+3.60° | 8.96+4.16° @ 9.33+4.09* | 9.33+4.35°
a-b & A= 79 Rpol7t §le AS YERH(p<0.05)
D& S YAt EFUAR BA, ZE 2 IH(1A) ~ AF(154)
ERkts
EEREn “ BEwEe
20|
<31 51-1> RAYFEE AAZ9 HSA EAHAA
(7) mueA 7h3A o) it A7
© BIHAY £EFY A S IFUE £t FEUEES 3ste] 2 £
o IE »EETS BASAS
Az /44 | 4= F7(e) A& Azxs F) | 2 %)
dz Ax 60°C/2d 999.8 166 83.4
=A 7 Z2fo] A
o =2 u
3d 996.2 161.6 83.78
2
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20
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@ 2%t 7HEAIRAUE R A TAg(2017. 08. 18)
AZY | masAEESE AAE | FASE QP A AR AH 2 2
S EXCIpST 2017. 07. 17. BaEA 40°C+0.5 / RH 80%+0.5
Al LA} 2017. 08. 17. AR Algsdo &
Alde= 71& samplel sample2 sample3 oA
3% AR A =k Sh) A
BAE | 5 grcSin sov ool ot | 2 2 A A

@ 3% TH5A AU S o

ZAxt TW7g(2017. 09. 19)

AE3 HEAIHAZEFZY AAF BAM3 M SA D LA S E)

A =LA} 2017. 07. 17. HuxA 40°C+0.5 / RH 80%+0.5

A LR} 2017. 09. 18. AR AlEsdo &

A& ske 71& samplel sample?2 sample3 o
33 A A e A A
BAE | 2 arcoiy cou ondol g | 1 ks i o

@ 4R} 7HEAIAUE R 2o JAHRS ¢ 2017, 10. 19)
@ 5AF 7HEAIAWE R Aot w2017, 11. 21)

AE3 EIHAREEZY AAF BAM3 M SA D EAHI S E )

A =LA} 2017. 07. 17. HuxA 40°C+0.5 / RH 80%+0.5

A& AR} 2017. 11. 20. ZAARH AlETR &

A3 sre kS samplel sample2 sample3 oA
i A A e e A

BAE | o s son ooy ey | O e g xy
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ABSTRACT This study describes the preli 5 ion of antioxidant and anti-i v activities of 4/an
hookeri. /. hookeri was extracted using crude extract and then fractionated sequentially with 7-hexane. CH:Cl., EfOAc.
and 7-BuOH. Lo screen for antioxidant and anti-inflammatory agents effectively. we first examined the inhibitory
effect of 4. hiookeri extracts on production of oxidant stresses (2.2-diphenyl-1-picrylhydrazyl. xanthine oxidase. and
superoxide). Ln addition, we examined the inhibitory effects of A /iookeri on production of pro-inflammatory factors
(nitric oxide. prastaglandin Fa. inducible nifric oxide synthase, and eycloaxygenase-2) in nmrine macrophage RAW
264.7 cells stimulaled with lipopolysaceliaride. Of the sequential solvent liactions of 4. hookers, EIOAC liactions showed
deercased production of oxidant stesses, and CH:Cl: and EtOAc fractions of 4. hookers inhibited production of pro-in-
Manmatory Lactors. EtOAC fraction iulibited production of pro-inflamuatory cytokines (iteleukin-6 and -1(3). These
results suggest that 4. hookerr has significant effects on oxidant stresses and pro-inflammatory factors and is a possible
antioxidant and anti-in(uummatory (herapeutic and preventive waterial.

Key wonds: Allsum hookeri. pro-inflammatory factors. pro-inflammatory cytokines. lipopolysaccharide, RAW 264.7
cells

3) Anti-Inflammatory effect and Mechanism of action of Lindera erythrocarpa Essential Oil
in Lipopolysaccharide-Stimulated Raw264.7 Cells. EXCLI Jouranal. 2017. 16:1103-1113.

EXCLI Journa
Received: June 26, 2017, accepred: Au

17;16:1103-1713 — ISSN 1611-215
t 17, 2017, published: Augusr 20, 2\

Original article:

ANTLINFLAMMATORY EFFECT AND MECHANISM OF ACTION OF
LINDERA ERYTHROCARPA ESSENTIAL OIL IN
LIPOPOLYSACCHARIDE-STIMULATED RAW264.7 CELLS

Yeong-Jong Ko™!. Ginnae Aln®!. Young-Min Ham?. Sang-Mock Song®. Eun-Yi Ko*.
Su-Hyeon Cho®, Weon-Jong Yoon™", Kil-Nam Kim®%”

2 Jeju Biodiversity Research Institute (JBRI). Jeju Technopark (JTP). Jeju 699-943,
Republic of Korea

®  Department of Marine Bio-Food Sciences. Chonnam National University, Yeosu 550-74,
Republic Korea

¢ Chuncheon Center. Korea Basic Science Institute (KBSI). Chuncheon 200-701. Republic
of Korea

¢  Department of Marine Biotechnology, University of Science and Technology. Dasjeon
305-350. Republic of Korea

! These authors contributed equally to this work.,

* Corresponding authors: Tel.: +82 815-4607. E-mail: knkim@kbsi.re. kr (K.N. Kim)

Tel.: +82-64-720-2840. E~-mail:

vvikl@jejutp.or.kr (W

4) Anti-Photoaging Effect of Jeju Putgyul (Unripe Citrus)

Extracts on Human Dermal

Fibroblasts and Ultraviolet B-induced Hairless Mouse Skin. International Journal of

Molecular Sciences. 2017. 18(10): 2052.

| e bpy
Article

Anti-Photoaging Effect of Jeju Putgyul (Unripe
Citrus) Extracts on Human Dermal Fibroblasts and
Ultraviolet B-induced Hairless Mouse Skin

Seung-Hyun Choi !, Sun-I1 Choi !, Tae-Dong Jung !, Bong-Yeon Cho !, Jin-Ha Lee !,
Seung-Hyung Kim 2, Seon-A Yoon 3, Young-Min Ham 3, Weon-Jong Yoon ?, Ju-Hyun Cho **
and Ok-Hawn Lee 1>

1 Department of Food Science and Biotechnology, Kangwon National Universi

zzacszz@naver.com (S.-H.C.); docgotacksd
bongyeon.cho92@gmail.com (B.-Y.C.); tre9)

» Chuncheon 24341, Korea;
anmail.net (S-1.C.); lgtitd@naver.com (T--D.J.);
anmail.net (J.-H.L.)

2 Institute of Traditional Medicine and Bioscience, Daejeon University, Dacjeon 34520, Korea; sksh518@dju ke
3 Jeju Biodiversity Research Institute (JBRI), Jeju Technopark (JTP), Jeju 63608, Korea;

yoonsa33@jejutp.orkr (S-A.Y); hijel@jejutp.orkr (Y-M.H.); yyikl@jejutp.or kr (W.-].¥)
4

Hurum Central Research Institute, Seogwipo 63608, Korea

*  Cormspondence: dusvnd60S@hanmailnet (1-H.C.); loh99@kangwon.ac ke (O.-H.L);
Tel.: +82-43-217-1077 (].-H.C.); +52-33-250-6454 (O.-H.L);

Fax: +82-43-217-1088 (J.-H.C.); +82-33-259-5565 (O.-H.L)

Received: 31 August 2017; Accepted: 22 September 2017; Published: 25 September 2017

- 317 -




5) Litsenolide A2: The major anti-inflammatory activity compound in Litsea japonica fruit.

Journal of Functional Foods. 2017. 39: 168-174.

Journal of Functional Foods 32 (2017) 168-174

Contents lists available at ScienceDirect

Journal of Functional Foods

journal homepage: www.eisevier.com/locate/jff

Litsenolide A2: The major anti-inflammatory activity compound in Litsea
Japonica fruit

Young-Min Ham™', Su-Hyeon Cho™’, Sang-Mok Song”, Seon-A Yoon®, Yong-Bum Lee”,
Chang-Sook Kim®, Seung-Hae Kwon”, Myeong Seon Jeong”, Weon-Jong Yoon™", Kil-Nam Kim""*

“ Jeju Biodiversity Research institute (JBRD. Jeju Technopark (ITP), Jeju 63608, Republic of Korea
® Chunchean Gentes, Korea Basic Science Institue (KBST), Ghinchean 24341, Republic of Korea.

ARTICLE INFO ABSTRACT

Keywards
Litsen japonica fruit
Litsenolide A2 (LNAZ)
Anti-inflammatory

In this study, we i igated the anti-inflammatory effect of | lid

A2 (LNAZ) isolated from L. japorica Fruit
and its mechanism of action in LPS-induced RAW 264.7 cells. LPS-induced production of anti-inflammatory
mediators and eytokines such 15 NO, PGE,, INOS, COX-2, TNF-a, and [L-6 was significantly inhibited by LNA2

‘ Next, western blot experiments were performed to investigate the mechanism of action of the anti-inflammatory
',:é\;i effect of LNAZ, The results indicated thar LNAZ markedly reduced rhe LPS-induced activation of NF-xB and the
[k — nuclear rranslocation of NF-xB p65. Furthermore, LNA2 also inhibited the phosphorylarian of MAPK by LPS.

LNA2 was the major component in the ethanol extract of L japonica at 59 ma/g according to high performance
liquid chromatography (HPLC). These results indicate that LNAZ2 can be used as o functional and marker
for ardi of the fi @ process when L japonica frui is used as a functional food.
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