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Summary

I. Title ; Ginseng-based Dermatology Science Application Business
Group
(Overseeing Institution ; Kyeonghee University,

Researcher in Charge ; Professor Yi Tae Hoo)
II. Purpose of the Research and Development & Summary of Results
II- 1. Purpose of the Research and Development

P The ultimate goal of this business group is to develop competitive and outstanding
products to be applied on skins so that Korea's ginseng—based industry can become
stronger. Therefore, “Ginseng-based dermatology science application business group” aims
to engage in advance studies at Kyeonghee University and transfer the core research
results to corporations, so that cosmetics and beauty food products utilizing ginseng—based
materials can be developed. Such products would be sold domestically or exported, to result
in annual sales exceeding KRW 10 bhillion.

- First, establish a mass production system for ginseng saponin material through
“Research on Mass Production and Effect Monitoring for Ginseng Material Skin
Application” and secure patents for more than 2 types of ginseng’s new functions through
clinical research for cosmetics and food development

- Second, engage in product development of one type of hair growth product and two or
more types of functional cosmetics products from clinical evaluation applying ginseng
materials through “Ginseng Saponin Material Wrinkle Improvement Functional Cosmetics
and Hair Growth Non-medicinal Product Industrialization,” and;

— Third, develop one type of beauty functional health product applying ginseng material
through clinical evaluation and one type of medicinal product (natural oriental medicine) at
pre—clinical stage through “Development of functional food that can help improve skin

wrinkles applying enzyme-processed ginseng materials.”

P The goals suggested by this business group and final development goals by each key

research are as follows:

1. In order to achieve development of functional food utilizing enzyme-processed ginseng
materials to improve wrinkles, the following were set as the goals: @O Study of
functionality and stability of materials utilizing enzyme-processed ginseng, @ Study of

beauty food standardization using enzyme-processed ginseng, and @ Formulating materials
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with functionality to apply enzyme-processed red ginseng.

2. In order to engage in development of wrinkle improvement functional cosmetics product
as well as clinical and applied product for hair growth in non-medicinal products using
ginseng saponin, we aimed for (O standardization of ginseng saponin by material and
research for skin transmission, and @ research based on tablet formulation of ginseng

saponin applied.

3. Further, in order to engage in mass production for skin application of ginseng materials
and effect monitoring, we aimed for the following: @O Clinical evaluation process
management as well as skin and hair growth effectiveness research for ginseng materials
and products, @ Ginseng-base and product’s skin function improvement effect evaluation
research, (3 Minimal saponin’'s mass production system research applying saponin
conversion technology, and @ Research of fermented ginseng and fermented red ginseng

standardization and production processing.

O-11. Summary of Research Results

P Summarizing the research results per the research goals presented by this business

group is as follows:

1. By developing a functional food that can help improve skin wrinkles with
enzyme-processed ginseng materials applied,

(1) Safety evaluation of skin wrinkle enzyme functional material has been completed;

(2) Production of sample products for clinical evaluation of skin wrinkle improvement has
been completed;

(3) Skin wrinkle improvement’s clinical evaluation has been completed; application materials

for permits for individual recognition as functional food are currently being prepared

2. By engaging in clinical test of functional cosmetics applying ginseng saponin and related
products, as well as related wrinkle-improvement functional cosmetics products and hair
growth non-medicinal materials,

(1) We completed the safety test of functional cosmetics products and non-medicinal
materials

(2) We completed sample product production for wrinkle improvement cosmetics (2 types)
and clinical evaluation of hair growth non-medicinal products

(3) We completed clinical evaluation of 2 counts of wrinkle-improvement cosmetics
products, and for one of the products, we are preparing application material for permit as

an individual recognition type cosmetics.
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(4) We completed clinical evaluation of non—medicinal product for hair growth function.

3. By identifying new ginseng-based materials to be applied on skin, assessing the
effectiveness and function, establishing mass production system applying ginseng-based
materials, and related base technologies,

(1) We verified the skin wrinkle improvement effect as well as effectiveness in hair
growth for ginseng-based materials and products (Submitted 16 related research papers,
applied for 9 related patents, and registered for 1).

(2) Optimized fermentation system for mass production of ginseng-application materials
(Submitted 11 related research papers, applied for 3 related patents, registered 82 bacteria
strains, and deposited 264 counts).

(3) Established technologies such as pilot system implementation and development of
optimized manufacturing process for industrialization (applied for 2 counts of related

patents)

P We aggregated the outcome of having performed the above listed subjects, and
completed 8 submissions of research papers, listed 19 articles, applied for 14 patents and
registered for 1. We secured 82 registrations of new strains. Regarding technology transfer,
we performed a total of 4 counts: 1 to a large corporation (Amore Pacific Inc., transfer
completed), 1 to Korean Ginseng Company Inc. (transfer underway), and 2 small- to
medium-sized firms (technology fee KRW 375,067 thousands). We are currently
summarizing data for permits and licenses from Korean FDA for related products and
performing related procedures. As for the firms that received the technology, they are

currently applying the technologies transferred to introduce related products in the market.
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IM. Details of Research and Development, and Scope

Section 1. Development of Wrinkle Improvement Functionality Food Materials and Products

1. Evaluation of Material Effectiveness for Development of Wrinkle-improvement Related
Functional Products

1-1. in wvitro assay - fibroblast, HDF-N cell increase effect, MMP-1 TGF-8 generation effect,
melanin synthesis prevented, cell protection effect for UVB

1-2. in vivo assay - Measuring skin thickness, skin moisture amount, erythema index, melanin
synthesis volume, skin wrinkle generation change, change in collagen within organization, protein

generation of indicators related to aging (Procollagen type 1, MMP-1, TGF-B1, elastin) confirmed

2. Establish standardization of wrinkle-improvement functional product materials and conditions for
mass production of sample products.

2-1. Standardization of functional food materials for wrinkle improvement through enzyme
processing (Confirm indicator materials utilizing HPLC, confirm equivalence of indicator materials
by batch)

2-2. Sample production by format to establish mass production conditions of sample products
(pill, light capsule, tablet, powder etc)

2-3. Establish composition ratio of sample products

3. Results of safety evaluation for wrinkle improvement functional food product materials

3-1. Single oral intake test for verifying sample safety, repeated oral intake for 13 weeks, return
mutation, micronuclear test, test of chromosome anomaly, etc.

3-2. Carry out test on basis for setting concentration capacity for injection of samples into

human bodies.

4. Clinical test performance evaluation of functional food materials for wrinkle improvement

4-1. Confirm 1°' validity evaluation variables: SV600 (R3), SV600 (R5), GPDS

4-2. Confirm 2™ validity evaluation variables: skin firmness, skin moisture, and moisture loss
volume of light skin.

4-3. Clinical safety evaluation of sample products

Section 2. Development of Cosmetics Materials and Products for Wrinkle Improvement

Function

1. Evaluation of invigorating candidate materials for wrinkle improvement functional cosmetics
products

1-1. in vitro assay - fibroblast, HDF-N cell proliferation effect, MMP-1 TGF-{8 generation effect,
melanin synthesis prevention, cell protection effect for UVB.

1-2. in vivo assay - Measuring skin thickness, skin moisture amount, red spot index, melanin
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synthesis volume, skin wrinkle generation change, change in collagen within organization, protein

generation of indicators related to aging (Procollagen type 1, MMP-1, TGF-1, elastin) confirmed

2. Standardization of wrinkle improvement functional cosmetics and establishing conditions for
mass production
2-1. Secure material quality of products through at least 3 counts of batch evaluation, and

implement standardized mass production system.

3. Product formation of cosmetics materials with wrinkle improvement functionality and evaluation
of product stability
3-1. Optimal product format development condition established to proceed with clinical evaluation

for optimal material for standardization.

4. Safety evaluation of cosmetics materials with wrinkle improvement functionality

4-1. Single count dermal injection toxicity testing using KHY’s Sprague-Dawley rats
4-2. Skin stimulation test using KHY’s rabbits

4-3. Internal membrane stimulation test using KHY’s rabbits

4-4. Skin sensitivity testing using KHY’s guinea pigs (Maximization method)

4-5. Phototoxicity testing results using KHY’s guinea pigs

4-6. Photosensitivity testing results using KHY’s guinea pigs (Adjuvant & Strip method)

5. Evaluation of clinical tests for cosmetics materials for wrinkle improvement functions
5-1. Produced 2 types of samples for clinical testing (cream type) and performed clinical tests

through Pharmacro, a clinical testing agency

Section 3. Development of non-medicinal materials and products with hair growth

functionality

1. Invigoration evaluation of non-medicinal material for hair growth

1-1. in vitro assay - Effect of cell proliferation rate improvement related to hair and suppression
of NO creation confirmed

1-2. In wvo assay - Visible observation of changes in hair growth and organizational

observation through H&E dyeing

2. Establish standardization of hair growth non-medicinal product and mass production condition
2-1. Active material contents and composition analysis using LC-MS
2-2. Establishing production process

2-3. Management of raw material production equality
3. Product formulation of materials for non-medicinal hair growth and evaluation of stability for

product formats

3-1. Product formulation and stability evaluation of materials
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3-2. Forming sample product formats and stability

4. Safety evaluation of non-medicinal materials for hair growth

4-1. Single count dermal injection toxicity testing using KHY’s Sprague-Dawley rats
4-2. Skin stimulation test using KHY’s rabbits

4-3. Internal membrane stimulation test using KHY’s rabbits

4-4. Skin sensitivity testing using KHY’s guinea pigs (Maximization method)

4-5. Phototoxicity testing results using KHY’s guinea pigs

4-6. Photosensitivity testing results using KHY’s guinea pigs (Adjuvant & Strip method)

5. Clinical test evaluation of non-medical products for hair growth
5-1. Produce 1 type of hair growth non-medicinal product and proceed with clinical evaluation for

non-medical product for hair growth at Semyeong University.

Section 4. Development of technology based on application of ginseng materials

1. Securing standard saponin products and establishing saponin production process
1-1. Identify invigorating saponin conversion of soil and yeast originated strains

1-2. Conversion to saponin utilizing strain—derived enzymes

2. Search ways to invigorate conversion of edible strains such as lactic acids into saponin

2-1. Search ways to invigorate conversion of strains through measurement of B-glucosidase activities

3. Identify functional strains for skin improvements and research and develop functional ginseng
utilizing these

3-1. Identification of strains with potential to improve skin by confirming invigorated suppression
of DPPH and tyrosinase

3-2. Preparation of work manual and key checklist through industrial process development of

functional strains with strong skin environment improving capacities.
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IV. Research and Development Results

Section 1. Development of functional food materials and products for wrinkle improvement

1. Confirm wrinkle improvement functional food material (Enzyme-processed red ginseng)

1-1. Based on test results of fibroblast proliferation, enzyme-processed red ginseng materials
had proliferation rate exceeding 20%. Also, cell protection effect for UV-B and the suppression
effect of IL-6 and TGF-B, which are skin immunization reaction components, have been
confirmed to result in wrinkle improvement effect of enzyme-processed red ginsengs against
photo aging.

1-2. We confirmed suppressed generation of MMP-1, biological indicator related to wrinkles, and
more active increase in TGF-{, thereby confirming protection effect from photo aging due to
UVB. We also confirmed suppression of melanin synthesis at joint growth of dead skin cell
generating cells and melanin generating skins.

1-3. With regards to skin thickness, we noted significant thinning of thickened skin through
induced photo aging in all groups with enzyme-processed red ginseng included in meals
compared to UVB control group.

1-4. From UVB research, we confirmed that the group processed with 0.06% red ginseng with
enzyme processed had recovered to the normal level from decreased moisture volume, erythema
index, and melanin synthesis volume. For wrinkle-related indicators which were protein MMP-1,
procollagen type-1, and TGF-B1 as well, we noted that the group with enzyme-processed red
ginseng 0.06% group had a generation at the level of normal control group, thereby confirming

that the processing was effective in wrinkle improvement.

2. Based on confirming the standardization of wrinkle improvement functionality food material and
mass production conditions of sample products, we note the following:

2-1. Based on research of chemical properties of red ginseng ferment products and components
of indicators, the indicator material is selected as ginsenocide-F2, and content volume was set
as 7mg/g.

2-2. It was confirmed that ginseng + 20% enzyme processing led to over—-generation of F2
compared to minimal volume. Under lab-scale and batch test, homogeneous quality (7.89+
0.45mg/g, CV 5.7%) was secured.

2-3. With regards to sample product production type of wrinkle improvement functionality food,
tablet form was selected.

2-4. Daily dose of valid content for adult was designed as 750mg/Tablet, and the main product

as well as the placebo were produced.

3. Results of safety testing for wrinkle improvement functionality products

3-1. Confirmed that there were no anomalies after testing for return mutation, micro nucleus
testing, and chromosome anomaly testing.

3-2. Based on single oral intake testing repeated for 13 weeks, the lethal dose for males and
females both exceeded 5,000mg/kg.

3-3. Based on volume setting testing, it was confirmed that male and female rat groups with
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5,000 mg/kg had no toxicity change due to test materials.

4. Clinical test results of food materials with wrinkle improvement functions

4-1. From value changes in first level validity evaluation variables SV600 (R3), SV600 (R5), and
GPDS and 2™ validity evaluation variables skin firmness, moisture, and moisture loss volume at
light skin, significant skin wrinkle improvement effects were confirmed.

4-2. While there are many variables that can impact the results during the test, significant
changes were exhibited. As such, we confirmed that it provides sufficient basis to assist with
skin health.

4-3. As there were no meaningful reaction during the testing period, it was confirmed that the

product was safe for long-term intake.

Section 2. Development of cosmetics materials and products with wrinkle improvement

functionalities

1. Wrinkle improvement functional cosmetics candidate material invigoration evaluation

1-1. Based on test results of fibroblast proliferation, two types of enzyme-processed ginseng
materials had proliferation rate exceeding 20%. Also, cell protection effect for UV-B effect was
confirmed.

1-2. After researching two types of UVB based on ginseng material with enzyme processed at
Fibroblast, compared with control group, and confirmed decrease in MMP-1 generation and
increase in Procollagen type-1, as well as increased activity of TGF-B1. Accordingly, protection
against photo aging effect was confirmed.

1-3. On hairless mice model with photo aging induced, skin aging through enzyme-processed
optimal material (wrinkle/ moisture) improvement effect was confirmed. It was confirmed that the
group Wwith enzyme-processed ginseng meals provided had visibly thinner skin thickness
compared to UVB control group, and decrease generation of MMP-1, Procollagen type 1, and

TGF-B1 as wel as increased elastin were confirmed.

2. Standardization of wrinkle improvement functionality cosmetics material and establishing mass
production conditions
2-1. Secure and standardize equality of materials, complete implementation of mass production

system, and mass produce materials for clinical evaluation.

3. Product formation of cosmetics material with wrinkle improvement functionality and evaluation
of product form stability
3-1. Optimal product format development conditions has been established to perform clinical

evaluation of optimal materials for standardization.
4. Safety evaluation of cosmetics materials with wrinkle improvement functionality

4-1. We've engaged Bio Tox Tech Inc. to assess the safety of KHY. Based on the assessment,

the safety of KHY was confirmed in results excluding skin sensitivity and photosensitivity. In
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case of skin sensitivity and photosensitivity, positive reactions were confirmed

5. Clinical test evaluation of cosmetics materials with wrinkle improvement functionality
5-1 Produced two clinical sample products for wrinkle improvement material (cream type) and

completed clinical testing through Pharmacro, a clinical testing agency.

Section 3. Development of non-medicinal materials and products with hair growth

functionality

1. Evaluation of hair growth non-medicinal materials

1-1. After confirming the proliferation rate of cells related to hair and suppression of NO
creation, hair cell growth rate of 50% in enzyme—processed ginseng saponin and oriental medicine
complex materials (KHY) was confirmed, and NO generation suppression rate of 38% was
confirmed.

1-2. Based on testing on animals with regards with hair growth, it was confirmed that KHY
was effective in stimulating hair growth and maintaining the growth stage. Hair concentration
and thickness also improved. Further, from organic change as well, it was confirmed that

entering into the receding stage of hair follicle was delayed and hair growth was stimulated.

2.. After standardizing the non-medicinal products for hair growth and conditions for mass
production of sample products,

2-1 KHY 1is confirmed as the optimal material for non-medicinal hair growth, and established
conditions for mass production.

2-2. The contents and volume of materials are analyzed using LC-MS.

2-3. Establish manufacturing process of non-medical hair growth product.

2-4. Establish production process of raw materials and raw material equality analysis conditions.
2-5 Large volume production conditions of saponin containing large volumes of F2, C-K

established, and optimal production format is selected.

3. KHY’s safety evaluation test results
3-1. We've engaged Bio Tox Tech Inc. to assess the safety of KHY. As a result, we verified
KHY’s safety from the outcomes with the exception of skin sensitization and light sensitization.

In case of skin sensitization and light sensitization, positive reactions were confirmed.

4. KHY's clinical test evaluation

4-1. Semyeong University completed clinical test evaluation. Results report is planned to be
received during January.

Section 4. Development of technology based on application of ginseng materials

1. Secure standard saponin product and establish saponin production process

1-1. Research to secure soil strains with high saponin conversion, and the small volume of
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saponin included in ginseng using the enzymes included in the strain, to select strain THG-107
from soil-originated strains that can be converted 90% to F2.

1-2. Synergistic effects confirmed for yeast strains with saponin conversion activities and malt
extracts

1-3. Conversion of F2 and C-K was confirmed using yeast-originated enzymes. Based on these
converted materials, simple methods using solubility were applied to secure the basis for mass

production of ginseng saponin materials with purity level exceeding 98%.

2. Identify invigoration of saponin conversion for edible bacteria such as lactic acid
2-1. After identifying various edible strains and metabolic products with the effect to change the
format of ginseng’s saponin as well as certain level of functions for the skin, identified 601 types

of lactic acid strains with invigoration for beta—glucose.

3. Identify functional materials for skin improvement and research & development of functional
ginseng product utilizing these

3-1. From document research, established rapid detection method that can be considered to
revitalize anti-oxidation and whitening.

3-2. Leu mesenteroides D433, extracted from Kimchi, which has outstanding conversion for
ginseng saponin’s metabolic matter and can improve anti-oxidation, whitening, and improve skin
environment, was selected as the strain appropriate for this project.

3-3. For commercial application of materials that have been developed with high capacity for skin
environment improvement, task manual and key check list are prepared so that any task

performer can fulfill the assignments
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V. Research Results and Plans to Utilize the Results

Section 1. Research Results

1. Research paper submission outcome

A total of 27 piece have been submitted (SCI 22, non-SCI 5) and published 19 pieces.
Remaining & pieces are currently under review. The below table lists representative
research papers directly related to the research results of this business group (For details,

refer to Section 6, Research Paper Outcome).

2. Patent results

There are 15 domestic patent application, 5 counts of priority right evaluation, and 1 count
of patent registration. The below table is representative patents directly related to the

research results of this business group (Refer to Section 6. Patent Results for details).

3. Other successes
O Completed registration of 82 new strains at domestic and foreign strain registration
institutions.
O Technology transfer : We performed technology transfer to a total of 4 entities: 2 to a
large corporations (Amore Pacific Inc., Korean Ginseng Company Inc., and

2 small- to medium-sized firms.

Section 2. Plans to Utilize the Results

1. Apply for permits and licenses to use functional products applying ginseng-based
materials through technology transfer (2014)

2. Applied to development of high value-added products
- Development of functional cosmetics and non-medicinal products utilizing ginseng
materials (201472015)

- Enlargement of sizes of functional foods utilizing red ginseng materials (2015)
3. Generate profit through domestic and foreign sales (Year 2015)
(1) Amore Pacific’s functional cosmetic product commercialization strategy

@ Apply (2014) and acquire functionality of ginseng-based materials through

technology transfer/ Apply materials with hair growth effect on products
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@ Target functionality : Improve on wrinkles using ginseng-based materials

@ Target market : Utilize own brand stores and visitation sales network

@ Projected sales : Projected sales of single anti-aging cosmetics product (Brand TBD)
at KRW 2.5 billion/ year, Projected sales of hair-growth functional hair cleanser (Brand
TBD) at KRW 2.5 billion/ year

(® Target format : Total of 2, with 1 count of anti—aging cosmetics product and one

count of hair-growth functional hair cleanser

(2) KGC(Korea Ginseng Company)’s functional food business strategy
@D Application (2014) for individual recognition type of ginseng materials through
knowledge transfer and acquisition (2015)

@ Raise up the item to product development committee within the company (2014)

@ Target functionality @ Current 5 functionalities of red ginseng (immunization,
anti-fatigue, improve circulation, improve memory, anti-oxidation)
plus skin health

- Items to note : Existing 5 functionalities are evenly applied on all red ginseng
firms
In case of red ginseng powders for enzyme conversion, KGC can monopolize
@ Target market
Domestic : Use franchise stores of “Jeongkwan-jang” or visitation sales network
(® Projected sales : 5% of current red ginseng extract sales (KRW 100 billion), or
KRW 5 billion/ year
® Target product form : 1 type of tablet

(3) Functional cosmetics product and food raw material business type strategy for The
Dermalab Inc.
@ Application (2014) for individual recognition type of ginseng materials through
knowledge transfer and acquisition (2015)
@ Target functionality : Secure wrinkle improvement functionality using minimal
ginseng saponin
@ Target market @ Domestic functional cosmetics product selling entities (Large
corporations such as LG Life and Health as well as small-to-medium
sized businesses)
@ Projected sale : Supplying high value-added functional raw material, roughly KRW
200 million/ year
(® Target product : One type of anti-aging cosmetics product

(4) YTH Life Sciences Inc.'s functional food and cosmetics raw material
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commercialization strategy
@ Application (2014) for individual recognition type of ginseng and natural lifeform
materials through knowledge transfer and acquisition (2015)

@ Target functionality : Hair growth functionality using ginseng-based materials and
other functionalities using rare living organism (immunization,
arthritis, periodontitis, etc.)

@ Target market : Domestic and foreign functional food and cosmetics product sales
entities (Domestic firms such as Korean Colma, etc)

@ Projected sales : Supplying high value-added functional raw material, roughly KRW

200 million/ year
(® Target product : 1 type of tablet or capsule type pill
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Published efficacies of minor ginsenosides onto
skin disease area

. | Tme | Efficacy

Antitumor promotional effects of a novel
12 intestinal bacterial metabolite (TH-901, Antitumor, Anti-
sompound-K) derived from the protepanaxadiol- imflammantory
type ginsenosides in mouse skin

Carcinogenesis
2005 26(2):359-
367

P =25 Antiallergic Activity of Ginseng and its Planta Med 2003;

c-Kk I Ginsenosides Antiallergic 69: 518522
Anti- )
LK imflammantory, International

Effect of ginsenoside Rbl and compound K in
chronic oxazolone-induced mouse dermatitis

Immunopharmaco
legy 5 (2005)
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4 synthase 2 gene in transformed human Improvement of Research
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hairless mouse skin 316 (Z004) 348—
355
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5 phorbol ester~induced cyclooxygenase-2 Antitumor for Re<earch 523524
expression, NF-kB activation and tumor skin cancer

e (2003) /585
promotion

| AEA rEEeRA 2 W

3}

v a7]%F T3l ok g

O 7]E9] FS 9A FAHu g F ofFrhe] HoluAl sk FHA ] AFdd FHo] FolH o
U o= 7)5A gdE (Cosmeceutical) &2 oFg] €A o] sido] st Kok H=52<Q1 Jide] wvlol
2 3}4F (Biocosmetics) 7 ¥to] 58 ol& A Y.

O 343 /Mabake Avxl &9 thaksiel Bd | To weE sty vEvE HA 59 o
w3 G5olA, oA 17T, drleS Ze AFEY ARz witEa e =3 3AE Ade o
gt 7o AMdelA olAl= #ete] FEHAH SE R o]Fojxl FWsels jdow uRIIIAE FE
g e A vHE ez wstdE A9

O T3 AAAQ 24 7& B2 AFY V& A 75 L A4 7154 dFEANGS TR
I AR HAsE FE AE FHed e 5o 9% A 2 Ued BAAY dRE o7 Y-S
ke =Y = A ol e Hol AT o Qi AAE S8 Fx3t 2d VT FHE L AFE
bgao g grow I Al P TS AT A4GY

_27_



Hin
or
o
el

e

Hio

<

vl
)

1=

>

I

°©

7

bl el %

°

1.
H

k<)

Hee o 2

]_ Ky

O <2009 3t

ol

taL ol ¥

°

A
T

%

J

A
pul

AR 714 A
T

B

]

s
Rius

[e]

=

om=el @A AAE] 7 DRIS ZAb w

el
Gl

o)
Hin

o

|

3 aue] Bz

==
o=

o e A3

tem el HaHYd dqdss T

3}
.

, NDS(Nutrient Delivery System)%o] ¢low,

ol

)l

A5 T 7

9]

s
=
[e)
2 &

Fe)

o,
H

170] 3

RS

bo Auste

2}

°©

=

fol AAA oz u

[e}
S [Bonn Guidelines on

A 7 Aol o]
=2 'Bonn 7}9]

277t A

=

[
.
]

3]

&l A
AL

I

kel
o

19,

A

foig
=4

il H7koF 3

] (well-being) el th

R

Ao of

o, AN

o Bgw} o] G2 o

Access to Genetic Resources and Fair and Equitable Sharing of the Benefits Arising out of their

Zo] QA

1

-

9l

s

49
1%

J

A

009
A, %

Utilization, COP 6 Decision VI/24, ABS (Access and benefit-sharing as related to genetic resources].

TR

4

ToR

Ton

0|

o
ol

—_—

el

Jo

o

=7 wloly WAwAbol S

2 ghEojA =
— 28 —

A, Aol Hojyva <&

=
T =

1



A

2

ERCEIS-

oW

0|
ol

X
(!
s

o

a.o_.o

"

il
)

A5

o2 A3k

= ol dEATE BAA

g 7hgol A AE A

17] olg. ey

5|

o))

_29_



A AGEe )5 BB gt 229 FF A
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A

P s AE A 8
- 20089 PR TAE dae Adgn] oF 166% F713F 58570/ 2 ZAME QY ERERE o
o]l 5453871(93%) = #Awjd el HlFo] dlFEFolden, A AxdAE EF
35670 (2F 1%), =4 QA 7F 239570 (F 4%) 2 Al TA 2 2d+2E Holal S
- 20089 % A7 eAES] AAEE oF 12944 Bow AW ok 18% F713 whA
o] do= Hddiu] of 18% FrAstAth wEkA A AFANMA A7 E A Fo] AA = v]
F& 2007 oF 2.2%0°l A 20089l oF 1.5% 2 H4AHAS.

AsEA 02009 AFAe] A B
. 2el7) 45
- 07d 71FE A vl oA G FRE o 257 el [4F4Y 162 2, Akt 072 ©
1

l__(ﬁ
], FEAS 02 EdH]= FAHHHD, ol AFAAIY 1.6x EeHt AW, ITAY 28% €8 A==
& qrEeIH FIP7EA 7} v %

i
Jm
oL
o
N
N
o

P AA LFIIRA AAE vl oA AabvIEe] @R aRUphA FolE 9 ddrEel

o2 g R

1) ‘08 BAMGHA, =R AR T
2) “AFAREA FHRA”, S, 2008

3) Euromonitor International, 2007
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M 28 =504 7lsdME 20 3 MEel 7hE

CFEAA V1T AES g A8 HF AAE A Y 2AE AY

1-1. Fibroblast S &% 438 A3} &A= T4 2A9A 20% o] F9 FAES FUsA
I, UV-Bo st AExEsE7 2 HF AY B§AxQ IL-6 ¢ TGF-BEd JAEHE
gelste gaAE F4AY Fxsto] A FE MHEFRE T3

1-2. F5#4 AA AEQ MMP-19 BAE& A, TGF-betal F7} 84S Yedo=zH
UVBel ¢ Fx3ste did 23 ZHA7 IS sz, AFZAEY A3 dIFZAE
T EAA dad AFHF S JATFES AT

L FEAA VISA AE 2AY BFEE 2 A AL} A

2-1. FALFTES 354 A 2 NEAR A 2 NEEDE AAxA|=-F22 A
Hata, dFS Tmg/g &2 HAA T

2-2. 3 + 20% EAxAHFA F29F C-K7F Hi2¥x dv] BF FAJES FAsHoH
lab-scale & scale-upolA] #9493 F2& R,

CFEANA VT AFE RS A% 84 Huts & A9

3-1. E93F9Y FAE Fx3 L= A3 FAA F97t A2AHZTA AR Ho)FFH RE
oA UVBZEANT WH] F93tA golz A& &2l

3-2. UVB ZAte] g3 #ad FEIFZH T9HASF, ddd FAFAA a2HE 4
0.06% Aol AANUERT FTLE IJEI A& FUAdd9z:, FERE Axu9d
MMP-1, procollagen type-1 ¥ TGF-B1¢9 & °ﬂE E4AE T4 0.06% A3 Eol A
ZT FEY HHE B FFE A EH7 S Fel.

CFEANA VIEAR AE AAEE AAEY 2E3) ‘;—l Fik =1& Q3 A7

4-1. FENA 7158 AFY dBESHNE AAE AFL Tablet AAIFo= HA3

4-2. FEAREY A< 19 A3 FE 500mg/Tablet= ’éﬁIO}"‘] EETD ST o=z AxF.
-3. AR FE 35 E22Y IAAE FFLS F 15.05 mg/g ©IYEH, °lF ZEE
ﬁJr‘:}A}EE]%(PPT)ﬁ] AtEY g#Fo] 6.20 mg/g, Eiiﬁ}‘#A}E}%(PPD)ﬁ] ALEQ ol
8.85 mg/g FELZE, PPDA ALXd %] PPTAH AlZUHET & BFS 2.

CFEANA VTR AFE 2AY HHA AE 53 AT

5-1. FAEAW, &3 AF, A o] AF ZA2F} ZF ol &S U

5-2. @3 ZAFF A¥ A Rate XAI#FS 45 EF 5000mg/kgS F33es RS 39l
5-3. £F8AP =74 AN ¥ 27 Rat ¢ 5000 mg/kg Fo ZoA ANFEZ 71AF SAH
g7t gl As A%

5-4. 135 WEATE Ad A3 ¢4 5000 mg/kg SFA FalF AL A
CFEANA 71T AFE 2AY A AE 3 A%

6-1. 1z Fr&A F7F ¥ SV600 (R3), SV600 (R5), GPDS 42 W3}, 23 F54 H7d
VEed, Rl FuFEELAZFAA F8 J5RFE NAES S AT

6-2. AlE =F Al %“?}" £ F JE Y "7t dedE BT e HsE By
FRonE IE AR =& T UE TAR FET AS 9.

6-3. A7 tE ¢ 97 ;,l“ °1 ARkg-o] glo] A7 E&l= QrHd AFYS FAE

oo

>
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A1 A FEARL e AAE TR a4 24 '3

L FEMA 7154 AF 24 ALS A8 T4 24 € %A Fd 249 &% B Un vitro)

Fibroblast T4 &3 Ag A3 a2
UV-BY 0@ A¥xnsasd 3 o
st ZAaAE T4HY Bzt AT

A 4 2ANA 20% o4 FHES FAAHd,
W W$Ae L6 o TGF-EE AAEHE Tl
3

1-1. 9% v =& F

Flr

a3

1) Protopanaxadiol (PPD), protopanaxatriol (PPT) 2 FAl=Alol=7} depd Ao w2 &= &,

7h) wpg-2 A d A EF (Melan-a)

o147 PPD % PPTo] melanocytesel A melanin A2 A EZSAl0] wx= 943e dolrr] 98, murine
melanocytes Al EF9 melan-a A3 Z+2e] ZAZ 0001, 001, 0.1, 1 2 10 ug/mle == A2g 5 wjst
Aol A melanin contents % M¥EHAS B9l 3 A} tETH(control)ZF BlaLste] PPD % PPT =% melanin

contentsell = & W37} gllou, AEX AEEE PPD 9 PPT BF 55 oFEF oz of 20%9 ML F4% g9
st

) Ak wlepd P S (MNT-1)

o124 ginsenoside AlE Rhl, Rh2, Rg2, Rg3, F2 (60%) ¥ F2 (98%)¢t PPD ¥ PPT7} human melanoma
M EF) A melanin A HEZA U]i]b JFS ol 7] &, human melanoma A3EFS1 MNT-1 A Ed
Z+zrol AAE 001, 01, 1 2 10 ug/mle] & A e & ] ge M Eo|A melanin contents ® M E5AS &<l
3t Adle, E T (control) ¥ H]2LEFe] ginsenoside Rh2 0.01 2 10ug/mle] XA oF 20%2] A¥ F4ES B

x4
o1 ginsenoside F2 68% 2 98%2 Al&10ug/mle] FZollA oF 40% % 45%°] AE 54 Heth PPD %
PPT 10ug/mle] %ol A ¢F 12% 2 15% melanin contents®] 712 &elsgict.

1-2. AP A T} ZHAJHAE] T FANA AHLEAE A AS W melanin B4 7
= 9%

QlitAl  ginsenoside 1€ Rhl, Rh2, Rg2, Re3, F2 (60%) 2 F2 (98%)9 PPD 2 PPT7h
melanocytes—keratinocytes®] co-cultrues systemo|A] melanin A3} AESA] mx= F3S LolHr] 93,
melanocytes A EF¢l melan-a A|¥9} HaCaT AEES 159 wH&2 vjgste] zHzte] AAS 01, 1 2 10 ug/ml
o] T2 A 5 s MzolA melanin contentsE &l g A3}, t)Z(control)# Hlste] PPT 0.1, 1 %
10 ug/mle] F=olA oF 92.27+1.73%, 80.03+1.15% 2 74.96+6.12% <] §X2]¥&4 Q] melanin contents 74 &3&
sHelskdch

1-3. T4a2AY g5 AY (nitric oxide, IL-6)9] #] X]+&= < 3.
olatA A ginsenoside A9 Rhl, Rh2, Rg2, Rg3, F2(60%) 2 F2(98%)¢} PPD % PPT7} keratinocytes A==l
A NO A AE=A X g3ke dotr 7] Y8), human keratinocytes AEF< HaCaT A %o ZHzte] 7

AZ 001 2 01 ug/mle &= A3 & wjekste] d& ZAMA A NO%, 95 ¥sdd T e
Cytokine?! Interleukin—6 % TNF-oE AZFEA 3 A7} IL-6 9 TNF-a2 2L 25 JAste] 9%
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60 - 25 -

50
= = z
E E
3 % Ed
1 £ 15
3 30 ——
2 s &
(-] =
- oL
=
= =

= os
10 - -
0 o
< 0.01 01 = ug/mi c 0.01 01 =ug/mil
FZ{68%) F2(6835)

a9 1. HaCaT AMXEA F2 & 001
3l

0.1 ug/mle T2 AHZsd 95 WS FS 3= Cytokine?l
Interleukin-6 @ TNF-aq¢] o3& ZS A 74

CEEN

Sie Pt

1-4. Protopanaxadiol (PPD), protopanaxatriol (PPT) 2 Z A xAlo]=9] ER stress B3 &3 %
Hd (IL-6)9 v A& I3

o144 ginsenoside A9 Rhl, Rh2, Rg2, Rg3, F2(60%) 2 F2(98%)¢} PPD % PPT7} Thapsigargin® = ER
stressE T3¢ keratinocytes AMEZFAA AEZ5d} A5 vbg-o] o] sf= Cytokined "X+ FEFS Lolr
7] $18l], human keratinocytes Al¥F<¢ HaCaT Ao Zt2+e] AAE 001, 01, 1 2 10 ug/mle] s==2 A g
gk $ thapsigargin 0.5uM= ER stress& % 3tTE olo A4kaAl ZHzte] HA|7F ER stressell g Ho &3}
7} e A FAstaat vk vhgo] 2How wjdksle] Ao zAw A A Interleukin-6 S A HEA Hgon
I AFdE = 11 2ok = 109 22 AR A AAEY keratinocytes MEFE AZABEL] WA E IS
g1 4= glt}. Thapsigargin 05uME ER stressZ 24171 controli=& 60.46+1055% ¢ BEEE normal 3
T 100.0084.34% thH] 2H0%e] AE=AS B IL-62 AL normal HET 2749 pg/mle]™, ER stress=
A controli2 141.12 pg/mleZ normal ©™H] ¢F 110pg/mle] F7F ¥4S H<At}k Ginsenoside Rg2&
lug/ml®] FE %, Ginsenoside F2 68% 0.01, 0.1 % lug/mle == AA23tL ER stressE FEAIZ oA+
7410£0.09%2] A AEZ=S 86.15+0.83, 86.66£0.07 Z 86.04£0.03%<] Al*E ﬁ%lig 2o ER stressg F#A]71
2= (control) 2] A E =9 H]8te] Ginsenoside Rg2 A 2lT& ¢F 14%9] 54 &, Ginsenoside F2 68% A1 °F
26%°9 F2415S Btk X3 ginsenoside Rhl, Rh2, PPD % PPT A 82 #Aglsla ER stressE F2A71 7o
Ae @502 ER stress& A7l tjZw(control) HUF IL-69] Ao OJZ]E]*L— ¥dS Holw, 53] PPD
10ug/mle =2 AAEe ER stressE A7l 7oA 39.82 pg/ml , ER stress& faAIZl oz
(Control)c‘] 14112 pg/mle] A #Sol tin)ste] oF 101 pg/mle w28k A "J% Holth -‘?49] AIE EU 2
PPD 3}31% 9] Kkeratinocytes Al Eo| A thapsigargin 2 2% ER stressol thal B aa v

X
__'
x
<l
|

et
B
[-'0
ol
2L
32
=

1-5. 9 F FE4 =2& F

o

2%

i 3= o]yl Hojzto] wel AP A ow wAEE YA =3Hintrinsic aging)9t UV, Stress, R4,
spetob & 99 Aol ol LAk QA w3h vk olT 9904 w3te Fclo] e o3 wst®
#-3Hphoto aging)e} &}

F2 9 gd734E 9 A9 29 collagen 2 elastin® ##E glow eEAF<l collagen% 23] 9] 759%0] A4S
AFABEAL 9l collagen?] #AE ¥l w3kl WHZ AAE 7FATh E3] 2y Fol= Type I collagen ©] 70%0°]
A ZA = WA type 1T collagens 15%% £A)a6te], 9o A collagen®] T+ type I collagend] 2dE =A
stogm 4 4 glom collagene dermal fibroblastel A procollageno|#t H#E AFAZ Ak T3

collagen & elastin®] #3] =™ 3F9o] FA7} grolx 1 FH= &S ¢lA
gye] %y 2 Ayle] EAste] v £4S FASHE ZAAMES fibroblaste] FF A 2 FAEE A A
EAPE ol o3 I 2] HYsE Ayt 74 @ A4S gFzAe] &) dojuA Hrh



R, 2 ARlE QALY SOl fibroblaste] AlE2SA &4 B 59 =5 B g e sh= collagen¥t
A& A5t

=2 T 1

1 7vedE ‘3%6‘1 o] gato] AETA

1) Protopanaxadiol (PPD), protopanaxatriol (PPT) 2 H A %xA}lo]=7} procollagen, metalloprotease
(MMP) 2&o] wx=

UVBZAF 9 444 PPD 2 PPTE 2|3 fibroblasts AMXEFAA F53d A 2w MMP-1 2 MMP-3
o] AT AEEA ] A= GFS Lolr ] 93, normal human dermal fibroblast Al %591 NHDF

Ao Z+zte] AAZS 1, 10 2 100 ng/ml 1, 10 ¥ 100 ug/mle] = A st & w gt A& =7
Hl Aol Al MMP-1¥ MMP-35 A &4 a9la AE 54 E]—?_] s}o:l om 1 A= ® 14 g_g = 15
ob 2u. = 149 AAERE & 5 9l vkek Zol, UVE A=8kA] o8> NHDF A5 PPD # 2|

Al AZEALS Bolx gow MMP-1 A4S 1 2 10 ng/mle] AFEdA #HirEes Fas zldz‘f}
3, PPTE A3 oAM= lug/mle] FEdA 52.43i3.71ng/m194 AAEZFo =z o) & (normal)
77.99+2.23ng/mle] A ol thn]ete] oF 25ng/ml 74 &FATh 3 UVB 144m]/cm2¢] A=S 713 5
PPTE AHg3d ToANAE lug/mle S%oA 175.30+10.7lng/mle] AAZo = UVB o & control)
194.61+10. 70ng/m1.°4 A=kl div)ste] ¢F 19ng/ml 748t Slth. MMP-39] A2 A PPT lug/ml9]

T A UV A5 A4 %S o 11255+6.65 ng/ml=2 t 2 (normal) 140.49+16.70 ng/mle] A/ =&
] oin]sle] <F 27r1g/m1 Aarstd s, AlEZA, B3l #o] 3t cytokine$! TGF-betale 7t TF

A YA A 3E Q] procollagen typeld S A=tz dHA k. B A HAA TGF-betal <
UVBXP:LE FA @& o 2 UVBASS & o E5olA PPD 2 PPT AHA sx 9&E40 F7t
Fe B 53] PPD 100ug/mle] s=olA tjz=at tiy] oF 68 o] S7F & 919 Ax= Kol PPD
PPTE TGF-betal A4S aA A= }H% F8 PPT lug/mle= 78 #d A4 Axd MMP-1 ¥ MMP-38 #4
& 7 ivkal AbE .

%8 o2

o of UV- control)

Cll vinbility (% of control)

10

PPT (ng/mil) EFTQEin,

= =
= 80 e = oy —
=% £ 200
E &0 = £ — o
5 5 FEHR
S 40 - g 100
=4 — =4
o
= __ 600
= E soo
=1 Ea
= £ 400
= =
= -2 300
= =2 200
= £
= = 100
2 <

PPD (ug/mL) PPT (ug/mL)

PPD (ng/ml)

TUVB (144mI/cm2)

a9 2. UVBE ZAFS NHDF M XA Qat#-2 33E< PPD ¥ PPTE 1, 10, 100 ug/mle] F==2 2|35}
o] Al =4, MMP-1 2 MMP-3 #A4< gels A7 .

2) Protopanaxadiol (PPD), protopanaxatriol (PPT) 3 F A =Alo]=7) HdfobM el ZAFHAET T 5
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WA =5 (MMP-1, TGF-B1) 2 W9 (nitric oxide, IL-1B)°l v x|+ <3

Keratinocytes—fibroblasts 9] co-cultrues systemol A UVBZA} % ginsenoside F2(68%)5 &3k &
FEIHE A AxEA MMP-1 2 TGF-betal®] A3 NO 2 AxEZAol tXx]= JFS dolrr] 9
3l], keratinocytes Al¥52 HaCaT A ¥} fibroblast Al¥5<¢ NHDF A¥XE 1:19] H &2 v]%3to
ginsenoside F2& 001, 005 % 1 ug/mle] FE2 At * wgste] A2 ZAduA] oA MMP-1,
TGF-betal B NOE BEFEA AL AX 42 &< sglem, 7 A3+ = 17, 18 2 = 199 2
ok = 169 Ao 93, ginsenoside F27F Al X548 fdslx] oy UVB Ao 93 AlE=EA
S Zx oth. NO9 AAE ginsenoside F2 0.0lug/mle] SXolA UV AFE& A L3S o
23 76uME  thZ(normal) 27.54uMe] Aol diH]ste] oF 4uM FHAsdth. dSuksol] #Hodsth=
cytokine¢! IL-1beta$} IL-62] AL 9o ZAo =R ujdsle] A FAu|A|oA A 31l o,
O AdgE = 17 2 183 2t} IL-1betad] AAE UV A= % UVB 100mJ/cm2, 144m]/cm2% A=&
TS W ZF ginsenoside F2& A g3t S v IJA H+= A4S 2, 3] UVB 144m]/cm29] =+
= Alol& IL-1beta®] Aol % EHo=E ATt AA 1ug/m14 % AgAdE UVB vz
T tiv] 39 oA AR UM 2 HA ZFHE HAY. I IL-69 AP UVB 100mJ/cm2 2
144m]J/cm2¢] A& A] UVBtZT9 1351.21pg/ml % 1391.40pg/mle] A = thH] ginsenoside F2 7 A
0.0lug/ml F%°lA 1056.41pg/ml 2 1221.11pg/mle] A FS H o] <F 300pg/ml £ 170pg/mle] #H4AE
Btk MMP-1 A& UVB 144mJ/cm22 A=+& 713k & ginsenoside F2<5 1 ug/mle] == A g
3 o] AA o] oF 150ng/ml A UVB ™ Z+(contro))9 ¢F 200ng/ml AA = thH] 743t} Al
EF2] 3o o] sl Cytokine?! TGF-betald &7t FE53d *ﬁ A A %2 procollagen typel 2
Be A=gra 4 ok = 189 Aol wEW, TGF-betal & UVB 144mJ/cm2% 2p=&
ol Al ginsenoside F2 A2 Al 0.01 & 0.05ug/mle] FXkofA 100.46pg/m1 2 101.90pg/ml A3
o] = Wz (normal) 86.42pg/ml H]3to]l °F 15pg/ml S 718ttt 919l ZA¥=Z Ko} ginsenoside F2
NOAA S A, dT5Hgo| #oldt= cytokine®] S A= 947F S & At

0

t rlo X F-{N

O

@ FEpd A AE MMP-1¢) A4S o4, TGF-betal Z7F B4 7HH 1 len UVBe 94
& sl e RE T3k G FAsAc
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MA 7154 AEFE NLsr] Yl s LA D BEFAHUAAE ol 8ste a5AY Ay
1. Fibroblast %"‘]Efﬂr Ad Ayt ghAE TAI WolE Tgsk AAdA] 20% ol T ES
Fol= UV-Bel| tist Mxrs gyt g2l

=
Festgim, UV-BE 248
2 52AY %wr uo}g

2-1. I} FE =& F= 17
4 -0} A ¥ (Fibroblast) 52 &3] A8 Az}

i g ek FEE9 AT AfolM e X JES dolry] a4 MTT assayE Al&3t Az} 2447F
T AEFAES ARE AYatA ¥& tixat Hlws)A Red Ginsengd 7%= 001, 0.1, 1, 10 ppm? 5ol A

11796 + 2.08, 10867 + 398, 12039 + 1.38, 11152 + 3.00 % F7lste A& B Ax F4 7 a97t &8 &
o153t} &3k Red-Ginseng Enzyme®] 75 <Al 001, 0.1, 1, 10 ppme] sZolA 11837 + 434, 10845 + 1.94,
11325 + 2.71, 12516 + 510% S7lel= e &2 stk a3 sokA F5E9] =9 4955 oA
2ol 37t e As g9l stk
9k UV BE A § 2407 9] Aol 2o Ax54Es 99e 23, UV B I 5 ARE A

4 e dlxe A= UV BE ZAReA & ool H|gte] MEZAEolo] T0% AEZ FrAad v
Red-Ginseng®| 4% 0.01, 0.1, 1, 10 ppm2] &%=olA 9334 + 1.69, 89.87 + 557, 9154 + 2.04, 83.81 =

ANEZAES JEATE Red-Ginseng Enzyme®] 4%+ 001 0.1, 1, 10 ppme =l 91.02 + 2.17, 88309 +
303, 9207 + 229, 96.89 + 1.68%<] AT ES YeER o, ok &3] E3f= %3 UV BE x2AMg

£
_O|L
32
o

=)
2
rir
2
o

02}% dotr 7] 9l MTT
NagE A 2& dxzw3 vl A Red Ginseng

F #2539 £¢59 4%, Red ginseng +
242, 128,67 = 171, Red ginseng
o7t 27 Slol AfrobAlmel 2o 7t

H
assay S A&t A3 48377 & A
o A5, 120% ol 7tk A
Forsythia®] 1 : 3 % 3 : 19 &3]
+ Crataegus?] 1 : 39] &gn & g3
7F e As e skt
R I N

-+
N4
Jﬁ
[u—
DO
w
w
—
I+

&) 3 &olr 7] 98l MTT
assayS A3 A 48 T2AZF F AEFAHELS ARE AYSHA ‘3%% =77 v wdfA Red
- ol o

W, e FEE

:d
S
rif
it
tlo
(ol
e
o
ot
o
i
o,
r o
ri
X,
Jo
o
o
By
H
=
=
rlr
2,
o%
o

pul

Ginseng?} Red Ginseng Enzyme2]
EgEo AgolE 120% o1 T4 sts A t}

T3 UVBE ZARSE & 48 72A17F §9of AfolAxEe] MEFAES &2 A3 UV BE =AM
< 5 AgetA @S dx2e A= UV BE ZAFEA &2 ool vlste] AEF 2 Eelo] 70% 74
T2 7+43% 9, Red Ginseng, Red Ginseng Enzyme? A%+ 10 ppme S EolA 80% o]lAte] Al
ZAES Yetglnt sokA 223 £gE w3l UV BE 243 § ANEES YA &8 dx

2o A wn AEZA ol 98 FH 3

1F

2) HDF-N Cell& o] &3 95 35 /N &5 28 43 (in vitro)

do] ANEL wEow FAN FAAY T4 D Wol FEEe] EFEo AL AflMT VA=
Qe Folur] FaA MTT assay® A s A7 48407 T AEZAEL A8E AeaA &
zah maslA F4e A$E 1 ppmel FEAIA 10411 £ 204 % ZrbebE RS mlow wolel



4% 0.1 ppme FElA 10505 + 220 % F7IstE AS &<l Ak =3, a2
0.1, 1, 10 ppm& F=olA 101.25 + 1.65, 102.11 = 4.19, 108.63 =+ = Al
aea, BaA %é}i} Mol FEE EFE AFde 44S 1119 THH=E F
w1, 10 ppme FEZolA 10756 + 9.14, 112.39 + 528 %2 A EZF2Eo] & 5
A EE Holg: o R ﬂﬂo} 1S w4 °owl£4 A o 297 d+g el

golst Aol = ZAF (0.1 ppm : 107.95 + 3.04 %), Wol (10 ppm :

A Z4F (10 ppm : 11513 £ 2.09 %)l Hlste] G2 F4 3 Wol FE5E
o EFES It 19 T E st AEg 39 10 ppme] F=olA 11703 + 337 %9 F7H&S
o] 747be] FEES @502 A sgS u Buh AfoldEe T4 9 aFel i AE T )
=
T3, UV BE ZAEE & 48A1%F F9o] AfolMxe] AEZFAES 2% Ay UV BE ZAE &
AN2E AstA e gz 49 UV BE xAskA &8 o vlate] AXZE2Fo] 75% AL
g vk Zakel 9= 1 ppme FEolA 9717 £ 237 % = uEhgon wole]l 49 10 ppme]
Lo A 8516 + 287 % = YERGTE T3 aaAE 4kl Aol 1, 10 ppme] FEolA 101.27 £
215, 11429 + 176 % S7Fste A& &9l afqivt. 183, S48 43 Hel FEF] £FE] 4
SolE 424E 119 FHHE Egetd Hesds W 1 +

Lo A 10554 + 1.27, 11717
o= AYsle WE Aot
Az T4 ¥ aavt das

2N o AESAE Q?l?'& A% 4k (10 ppm @ 10601 + 1.26 %), #o} (0.1 ppm :
110.03 + 228 %), &4 e Z4F (10 ppm : 113.85 £ 0.992 %)l ®lsto] &g T4 3 "ol FEHE
of === 1t 19 %%’”ﬂ]i et Agg A9 01, 1, 10 ppm® FXx=olA 11311 + 7.75, 11594 +
429, 11959 + 698 %° T7H&s &t old Z23ad= aaAd 1“»} ol FEHE o THPE

5 ¢ = Thede g

mlo

2L
o
=
=
lo
ot
=
4z
Lo
b
o
il
£
o
ol
ol
£
N
il
L
o
2
(3
2
2
ot

3) Ao} Al E (Fibroblast)oll A1 2] Type-1 Procollagen ¥ MMP-12] @& @k gl 2z

ze] o] I X U] protease, collagenase, elastase 59 7[FEd 245 EH|SHA 8}01 o5 g o
FwstsE oA "ok olgt Fwstrt dojuAl W collagens
o 7 A 3, collagen #3] &42 MMP-1 59 %o Z7}s}A
A&y =HA Hr
A , Aot EZe] UV BE ZAbste] Fxestet 22 2585 Fo] MMP-1 59 @3S 5
] & 1_

RT-PCRE &3t 4t & % ofA 5=, 18l &4 gokx £33 &S A ste] MMP-1

9 Type-1 Procollagen®] & &l wx+= JaFs <l z =

%, UV BE ZAE 3 ARE AHgsx &S dzaty vaste], MMP-19] 2 744719
gl & 4 ATk ofdl e 2®lelA Red Ginseng

HAA A A7 EA]o] Type-1 Procollagen &

< FEEA T
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g T
Pro-collagen
UV B () ®H #H H H HHHH H G-
1 10 1 10 1 10 1 10 ppm
Crata. Red G. RG En RGE + C
3
[l Type-1 Pro—collagen
25 “MMP—1
-~ 2
&
< 15
[~
E 4
0l5 | 1 I :I I I
0 = I
lppm 10ppm lppm 10ppm lppm 10ppm lppm ‘ 10ppm
UV () | UV (+) Crata. RG RGE RGE+C

I 3. UV BE XA HDF-N A XA &4 9 @A) 555 1, 10 ppme] T2 A g she] 48417k
% o] Type-1 Procollagen ¥ MMP-1¢ mRNA 23 #& 3H<13h 7éTJr (Crata. : 2FA} 55 Red G : &

2 #F8, RG En: 223 4 #E=, RGE+C @ 224 AL ERE)
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3. In vivo 84 B7}: Fx37F 5% hairless mice EDoA EAAZZTA o]
o o3 JF

=3 (F5/Es) A &3

vl S
=]

FEML 7154 2
1. 9% FAE #=3 2=

UVBEALZ v £l HA ghobR &
2.

AE LS A% 84 371 & 25

2 A3 FAR EH} ELAHHFTA
< g2l
F2dd AFadwWa MMP-1, procollagen type-1 2 TGF-B1¢ L3 E E4X7 AL

N Aol gd 2E

ol A

of AU EZ FFY &7 FQl.
3. UVBZAM] 3 HiE FEFFFY Gl d dFol EAAIFHZTH 0.06% TAA FEUx
=9 35 53 F2l.
4. %X}%ql 3 FEHX = THAT 2 dgd AAAF JA BLAHZA 0.06% AN 7HE
A ZAES Q.
3-1. EAaAE A Aol Tl 9T Aolas H F=9 FA W3t
A1 AL A EAA R FA A Ao FES AA & F oo wE AFFUL Aol H4FHE 2
Aol g&o vAe= FFS AT Ay, 7 o ke Aol &2 AA AolUA Ltk FEY FA
AAl T 7he] & Aol glo] sE% FEoE TS
¥ 1. Aol A FE (g/kg dry diet)
roup 437
P - N R
Casein 230 230 230 230 230
L-cystine 3 3 3 3 3
Corn oil 100 100 100 100 100
Cellulose 50 50 50 50 50
vitamin mix 10 10 10 10 10
mineral mix 35 35 35 35 35
Sucrose 200 200 200 200 200
Corn starch 372 372 367 362 347
aiAe F4 - - 1.5 3 6
A9H A A7 " # # # #
Food Efficiency Ratio (%) Body weight (g)
9 4. UVBE A Fiest e aaxe] 24 2A4E 006, 012 3 0.24%9] w2 uighet 2e] A
A E2s 9 5 FAE AT A7
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=

s o] Astoly.

o

Hw 3
A Aol el ol 9 g &

A
A

2pe] 2 ol

a}

-

71v]

-
pu

A G E Al

S

[e]
a2

2

3z
=

7l 10

13
=

ol A 1153 Aol =Ab}

RIS

[e]

=
T

o

1
Hlo

2]
&+

o

oue E%, ¥

2l&at A 4ol

Aglat e M AL (UVB control) @ &

9

0.24% <
AE] &4t 0.06% A 7HE 2

=y
=

0.06%, 0.12%

=]

o Aol FF

A}
=

<

¥ A

reaTh 2 sloE

S

A

ks

o=

3Z
=

B

el

X

0|
A

0.24%

=i
=

= 0.06%, 0.12%

o Aol ¥

S
=

2 YE

2

ghd A ol

- R

2 012% B 0.24% Aol &5 wolAxE Aol XA (UVB

ATt

3|

&

o yehdth wd wxAe

=2 I
control) X.t}

A 2

a4

slo] Az
A4, e

0.24%

aE

!

)
=K

+

o
__O_O
2!

il
Y

_vOL

o R Aol ZAbe] ©

1l

0

,w_.ﬂ

Melanin contents

#
Control

ok
0.24%

S e
-‘r i
0.08% 0.12%

S5juajuod ULy

Erythema index

Fres
Control

SC(stratum Corneum) hydration

i i
0.06% 0.12%

J 3
z
_ W T

M~ ©® N % mo N od 0
Xapul ewayphig

[PusioN 0%

o.08%: 0.129% o.za%s

control

4
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1153 A z2=AFeE A 1073 §448 &
ZAMUVB controlir< At Zaol] H|sle] zla1
Aol Fi T2 AAUERTI H3 FEo=E

|
0.12% B 0.24%2 UVBZEARE 3 HS26bAl il 78 50

S BFF Ay, Ao S
Heou, aaAe g4t 0.06%
A 2d A g

23 6. UVBE ZAFS F w3l FrAF a4238 34 24 0.06%, 0.12% 2 0.24%° 5=z vjggst 2o A
F F FE Ao rx= &3 (Normal) ALA FA 2+ (UVB control) AL A FART: (ERG0.0G%) 2} Q) M Z A+
B 4A 8 84H0.06% (ERG0.12%) AF&] A ZAME A 2] &410.12% (ERG0.24%) AFe] A A8 A3 2] $410.24%

3-4. EAAYZTA Aol FF g ®3 FA W3

kel AR 9ldl] uE wIo A ZtA sy dAste ol Az wye AT " AHGA o
2lgkth 1157 A9 249 A 1073 2448 4 E2 §F H&E 945 o] &3sto] 19 &4
3= 3 Ay M S ZAHUVB contro)T & AW ZET(Normal) ol W3t 32 F2o] F7
Sl ool wale] EaA T Aol FHF L 0.06%, 0.12% P 024%8] RE oA AH %
o oiH] EY FA o] AASHA Ao ol A txad vt FEYS s

Normal | e UVB cont

ERG0.06% ___ ERGO.12% [ . ERGO.24%

AFol EAAZTA AAE 006% 0.12% 2 0.24%% sE= wjd

1:0"
T 1~'

o] /K—]_A
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3-5. ZAANFA Jo| Bl T ¥ 23 W FHA A%

7= 70%7F ZeHA(collagen) & & o] Fo A
o] Folz] gt A#o] F7HEel W}E} Z el o]
Hg 7o = J&FS nx= Aow delx] drh. HE connective tissueZH-E A XS FEFH7] ¢35t
Masson trichrome @M& stH Fohale deboz Aol A 2 AFoA+= UVB Fxsld =
TE HddAe uH] E‘rﬂ] s =437 938t Masson trichromel® EM3 A3z} UVB

7 o] FogHor faEHE AL FAsATE 1y E4A
224 0.06%ol 4] UVB controlit tiH] ZH7A o] 7b4 wWo] Z7lskth. &4 884 0.12% 79l
MNE ZFepdl ol F7Mstg oy, a4aA A 0.24% > Fetdl o] A FUIES TS 5 gldth
olgjgt A= wigto® FAATZTA 0.06%2 7HE AEEel o] Fgo]l Aejdd ogh Fepal 1
E AA AR E Fwste] o3 3 FrstE AU F s AoE Al dTh

oS
]

i, Qo] 50%, wel f71% % 80%7) TepAow
S W, o Av FEel AVl wd) w,

X2
_,:
HHN
9

[d

Normal

ERGO0.06% ERG0.12% : “JERGO0.24%

Iy 8 UVBE &ZAFe Fw3t FRAFN T4 54 245 006% 0.12% 2 0.24%% s vjgst 2o 43
5 9 T BAE A

=

% Masson trichrome @AHS o] &3]
3-6. EAAHITA Ao Fwel 9% IyF =3 U =3FAd E gHF W3

1157 A9 A9 8 10770 24aA8 34 24 Ao TF 3 3 FRAF vFoA
| Ax gd wele wdS et 2 Ay, A v UVB controlit 2] MMP-
S7F8kA 3L, procollagen type 1 3 TGF-bl ¢ 2de 4ttt 22iy UVBE Abstal 442 %
A aAE A ol 73 59 MMP-1, procollagen type 1 2 TGF-ble] ©uld 2&2 UVB control
gy E37F de As itk MMP-1 ©ild e e g 43884 0.06% 2 0.24% Ao & F
oA UVB controi" vl st Al 7 4sFlal, procollagen type 1 ¢z W& e F A EE4t
0.12% 2 0.24% &5 o4 UVB controls* ¥+ ofgl A4 tiztel vlstdm gdstA S7 319
t}. Procollagen type 1 ¢ *ﬁ%“é of dS vty dHAYE TGF-bl1e wz dwg o ghxald
_ -

H
23
rﬁt

e

FU

1F

n3

3
o

A 0.06% T 7HE A sl AA FUEE &) skl =3 ol g @A 2E ¥ UVB
AT e 2AY 2 Ol*‘oi AEHE AR Kol aaAEd 249 Aol ¥HS Fnd)

of e v Be Firp Hojd slew AtmErh



- + 4 + + UVB
=4 )

MMP-1
Procollagen type 1
TGF-B1

a-tubulin

T 0 IVBE s 2 A 2AE A0 BF
3lo] H® g w3aE AE gwz

3-7. AA&AYZTA Aol TF % A7 2 f Redd x 9¥d Wsg

1153 2ol d A 7 105°3F S 234t & Ao 5 5 S FRAF Y FdA e
H X7 Gl filaggring 19 AFAQ profilaggrin® EHEL 9 Ay =3 Ty oA el
o 2 A3, 9 JuF 9 g9 FoA FA e gy UVB controlit 9] filaggrin % profilaggrin®]
dAL Fgasdd. a8y UVBE ZAsta @438 &4 &AAlE el Fg3 o9 filaggrin 2
profilaggrin®] @& &S UVB control thH] 37} = AL Qe 53] B9 244
&4 0.06% 2ol I3 oA UVB controli* tH] filaggrin 9 profilaggrin®] @& o] 714 A =7}
shelar, o]y g S UVB FAe B4 dxae 2d s oL 24 vewt. 224 1935
o A filaggrin @ profilaggrin®] & ZFS Ty =9 HEL?E ‘3} AAHo =2 AA Yetwt, 28d % &

T-3til, UVB control H.th+= filaggrin % proﬁlaggrm-J Wy Fo]l SIS & £t 9l Az B
of A2AYZTA Aol TH2 0.06%2] 7 A T FEolA Fiestel ofF AF HdxTo F3rt 9l
a, ol BEARE RAAYIAS 28T - %‘\t 3747]' |1

_ 4 4 & 4 UVB - + + + + UVB

) - 006 002 024 BAH%) 006 012 024 S (%)

Filaggrin

Profilaggrin Profilaggrin

a-Tubulin o-Tubulin

a9 10. UVBE xAMS J)rk_i} -?«E'./‘@%%Oﬂ FAAYEA 0.06%, 0.12% H 0.24%9] sEZ FHE 2AE Aol
Fakel A EAFGH ° 9 AR wulde was Bae 2
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A2 A FEMNL 7IeAAE A 223 ) i =21 FH
FEAA 54 4% 249 E25 @ F 24 398 A%
1. %@u E&AY 9¢ HeU A=A &9 A

CBAERY 54 F HUbstd Azxste 3H 9.

1-2. Batch testZ %51 T4 FAS FHHAS.
2. FEIRY ARAHE F7E AF 4

-1, FAEES 544 A PPDA FEAXULEZREH HAHE F2 AFAE U] A=
Aol E-F24 S &4, AREHAE F28 474

2-2. ABAAES AA Aol =E-F29 FF7E& © FF59C (30°Bx 71£): 3.3 mg/g °1%, @
A7) 28 H-1: 6.3 mg/g ol Aoz HAAZ
3FEMA 71548 AF YAHE ANAFY EES 2 FA
3-1. 7154 IAFHEAF(FENA) ML AT LESTHIIE AAEF AXE AT AP
BEy APoz AAEHYL.

3-2. FEAREY A 19 HFFS #etd o 750mg/Tablet2 A A st EEF3 $fFoz A
Z3 A=,

2,
B

G

3 %9 43
E Aol AF] FYF 2AAL FAT

1L 4 2248 93 FEHA

zF
1. 3R E4E H7e o AxsE
2. FE|A A Z=FA : pboe 1Y F=x
3. Batch testZ T3 ¥ 43 F2S 3L,

7t A8
1) 40 mesh 7] 9] %*&:‘ﬂc“’a‘(*ﬂ‘ﬂ)
2) 75 TTE2HYH B &

3) YEYXEH (Maltofdextrm)

gy

(1) 3AEL 1 kgoll & 10 LS ¥ 542 713 5 55COM 247 7k WA T

(2) BHgAE NTCE T2AA 284S FAAZ § 55TE PYstar ol & thA] 10715CT=E Y74
A,

() EaAMYNE A4 st AN} AAE2 FRAT

(4) 44N 30°Bx FEZ Y sF3AT (& FFHA)

(5) AAE 1009 %2 50% FAHLS 7tsta 85Tl 4417 Eok 7 FE3I F Agyagdu. (—
&% 9B)

6) TFNAL} 55 ABE dtd FA 1 30°Bx &7F H=F 29 w58 (— F5A0)

(7) &= C o Adge] YEIY2EAS Hrtsta & £3g & &5 dxsdvh.(— BF-98)
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FEEL 53.5a(30 brix)

a9 11. FE R (Beauty food 98) AZ2ETH 255

_47_



ot A3
1) batch 34+ A3}

¥ 2. BATA] W TAMS =4 Shatch
Dkg) @(kg) @ (kg) @(kg) ®(kg)
- FAaNksA 8.1692 8.1474 8.191 8.174 8.194
e R 8.1732 8.1448 8.1906 8.1454 8.162
b o 2 A AAA 6.8948 70116 6.587 7.0062 6.9854
cer FE2 5 A 1.3264 1.4452 1.604 1.4346 1.6834
=274 (50%
T 10.8326 | 102992 | 10.7214 10.212 10.2726
] EtOH# 715)
A= AAE F2 5 10.8256 | 10.2974 10.706 10.1434 | 10.2634
e ICEEED 7.4298 71918 7.9504 7.4804 3.0438
5= 1.4528 1.1232 1.1976 1.121 1.4648
¥ 3. TARA wE A|7FEA Sbatch
DA E) @(A]: ) QA E) @D(A]:) B(A]:)
A o A2 0:30 0:32 0:31 0:35 0:36
== 8:00 7:30 815 8:30 3:20
AAEF=
i 4:00 4:00 4:00 4:00 4:00
g 70C
h=} '\__E
o] 7} 5:50 6:00 6:20 5:30 6:30
T 5:00 5:30 5:20 4:50 5:15
¥ 4. FH wE ZA3E-5Sbatch
30 Brix &5 9(&4h)
Batch No FA (kg) 3 (L)
@ 2.7718 25
©) 3.0112 27
® 3.111 2.78
@ 3.3416 3
® 3.3998 3.02
2) A A= s HPLC data
DiiD—; §
D.GSD—E T g
- 5
® -
i I £ _z3
" 2 %z | |
e | = 7 =2l |4 \“ ..
ettt o M A JLER )

29 12 A%S HE e HPLC & o83 Az 4% 3l
HA = Abo]= Rgl, Re, Rf, Rhl, Rg2, Rbl, Rc, Rb2, Rd, F2¥
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2. FEIZY AEAHE FF7+ 44

L ZAEES E4AE A PPDA FFAXLOZEE AAHE F8 AFAE Ul AN AL

HxAtol=-F29 &§#F7]FS @ 5F4C (30°Bx 71F): 3.3 mg/g °14, @ 9
mg/g ol o= AR

w rﬁ;

2-1. HE1A 9 batchd A|=4H
1) Lab scale A%A]& — 5 batch #A| %
- YAE SEE 1 kg

- AnE

@ FZFI9Co ZENAEYS AUt £ 2 BR AXdo] Ax3 HER
@ BF-¥98% 3Hrst= SO A¥
- AlgEE Al
2) Scale-up #A|ZA]¥ — 3 batch (Lab scale®] 6] )
- AR TAEE 6 kg

- e ZAAET AR
O~

1) HEX 9 batch® AlE gz

*
|
B

g3 ZalogRE FEHTe HFACE AFF F batchdZ ALEW S A3 At
-F2 $o] 4214048 mg/g o2 7Y =9kal AA A= -Rgl, -Re ¥ -Rd THF=
F o PPDAl FEAFE U A =Abo]=-Rbl 3o v A3S Ut (5 3Fx)
oA F5d4CY Atxd A= A=Al =-F2 (36.1%) > M Al=Abe]=-Re (22.3%) >
HAeAe]=-Rd (11.1%) > A xAto]=-Rgl (104%) > ZA Aol =-Rb2 (4.1%) > A xAlol=
-Rg2 (39%) > ZAx=Ate]=-Rhl (3.2%) > ZAlx=Alo]=-Rg3 (3.0%) > ZA|x=Alo]=-Re (2.3%) >
A A =AFo] =-Rbl (1.9%) > WA Aol =-Rf (1.0%) > AFLEE=-K (0.7%)9] o2 Z A mApo] =-F2
Z3n7F b =k

— o] A B AFoA FF AFEHE 2Ed a45 4T Adste] wbeAlEd uw ALE
70l PPTA FHFAEURTE PPDA FEAEU(E3] WA x=AF]=-Rb1)e E&ol o #gatH
PPDA FFAZ U2 HE AAEE F8 AL ILE A Ao =-F2 S Ta) o)

- TAE AT FFHNACY Lab scale A% Al batcholl W& HA=Alo]=-F2 ghzFe] wWolx= CV
11%F&S YR

— ow AxEF AR7)SHE) AEAR (A=A E-RglRbD) FHEAT EA D

s
o

=
I
B2 o
°
so M

=
El

[
oot
R

>4

ro

807150%' <l A& e wf FAEaH $FAC batcholl WE A mAfo] =-F2 gHake] woj
(CV 11%)= 433 uhe FEAd, o] Ads £ doA 448 2do® FeEde
Az A%, ol Az guit Fho) 4ds #daA fA2 5 AeS Wi #=o
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¥ 5. TAEAAE TFACY Lab scale AlF Al batch® AFEY ghaF

i i FTE5AC 5 g% (mg/g)

Ginsenoside & 4 TR ateh—2 | Batch-3 | Batch—4 | Batch—5 | Bz Az | o0

Rgl 1.16 1.21 1.18 1.30 1.23 | 1.21  0.05 10.4

Re 2.60 2.70 2.55 2.63 253 | 2.60 £ 0.07 22.3

Rf 0.13 0.13 0.10 0.12 0.11 0.12 £ 0.01 1.0

Rh1 0.37 0.37 0.39 0.38 0.36 0.37 = 0.01 32

Rg? 0.45 0.46 0.44 0.46 0.44 045  0.01 39

Rb1 0.29 0.34 0.23 0.11 0.13 022 + 0.10 1.9

Rb2 0.52 0.67 0.59 0.29 0.31 047 + 0.17 41

Re 0.27 0.39 0.37 0.15 0.14 026 + 0.12 23

Rd 1.43 1.60 1.53 0.95 099 | 1.30 £ 0.31 11.1

Rg3 0.34 0.36 0.36 0.33 0.34 0.35 + 0.01 30

Rh2 4% | BEHE | EHE | BEAE | EEE 4= -

21 + 0.48

F2 3.86 3.89 3.89 4.91 451 (CV Ll 36.1

CK 0.08 0.07 0.12 0.09 0.07 0.09 + 0.02 0.7

A 1151 | 1219 | 1176 | 1173 | 1116 | 1167 + 038 100.0

2) TE LAY A7 2EE-19] batch® AFEY &3 (Scale-up A ZAH)
- FAE2AY $FACH YAFY BEYAEAL AAH F BY, BF Axse] o aRE-1L
FoF A2 LA

A zsF1 batchtﬂi /\}:f_‘/] stekS ZAFSE A3 Lab scale A|ZA1 e 7
E-Rgl, -Re, -Rd ¥ -F2 &=Fo] =3 IA=AO]=-Rbl aF2 w2 AeS el (356 Fx)

¥ 6. g AAE A7 2ET-19] scale-up #A|Z A] batch® Al¥d gt

. . A7l ~ET-1 F 32 (mg/g)
Sl r— Batch-2 Batch-3 P iF+F oA A =408
Rgl 3.64 3.64 3.83 3.70 = 0.11 9.2
Re 8.79 8.83 8.15 8.59 + 0.38 21.2
Rf 059 057 0.43 053 + 0.09 1.3
Rhl 111 1.09 1.25 115 + 0.08 2.8
Rg? 157 1.54 1.46 152 + 0.06 38
Rbl 263 258 1.42 221 * 0.63 55
Rb2 4.16 3.99 3.22 3.79 + 0.51 9.4
Re 295 2.70 2.14 260 + 041 6.4
Rd 7.69 7.66 6.81 7.39 = 050 18.2
Rg3 0.95 1.08 0.92 098 + 0.07 2.4
Rh2 24E 24E 24E 21E -
7.89 + 0.45

F2 7.56 7.72 8.40 g 19.5
CK 0.08 0.07 0.19 0.11 + 0.07 03
A 41.74 4147 38.22 4048 + 1.96 100.0

- ATV AEIECY Axd M= A Aol =-Re (21.2%) > A Alo] =-F2 (195%) > Z A=A}
E-Rd (182%) > A =Alo]=-Rb2 (9.4%) > A x=Alo]=-Rgl (9.2%)9] w2 2, A x=Alo]=-Re
ZAN7F 7P =gk WA mAll=-F2 2 -Rd 2R E Wlw A =gl
- NI AELC scale-up A F A batchel] W& A x=Alo]=-F2 stgko] Hol= CV 5.7% 52 Y
B A

— o] A}

o] g

Z A

az A4l

2o A%

sl A8 5

=
3

E

BRlE Az A, v Az drig

o,

32 ot

Mol
e [o

o o
f= =1

AN

e
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3) FEAXY AZAAEH 1 IV &
7hH FEIR e A AR

- HERE A=Al =-F2, -Rgl, -Re ¥ -Rd} mea wol hol g

N o A A Ao =
-Rgl¥ -Revw= AR (ZAHEZE-Alm)el &l $FEo] A PPTA FFAELDOZA T ARS
HAo A A FalHA ¥ AolmE FHIY EX‘NO] Aitoletar B ofyw WA=
/\]'O]E*Rd"1 AR (EAEL-Au)e 5o A= PPDAl FFAEH(d: A =AFo]=-Rbl,
-Rb2 ¥ ol EAankgdAgolA Ead w APHE FUHEAEA & o2 AAEUORE T
g 7Pb“°] For®w REY AFAHREORE AAsI7d= F7t vk ool Hlgte] A
WAl =-F2% PPDAl FEAIE U O R RE AAEE AertxdolAnt 1 gheko] Hlad &
batcholl w2 & Wol7F CV 11% (Lab scale), 5.7% (scale-up) <22 Hlu4 How 3

A7(2009) B A WA 7] FAAAT AIE Foke] vHUE 5E o

].x% o7 glo 3} H]—
domz HER AR AP ol Beriy By

W) FEXS ARAEE T

N

ZANCo Lab scale A ZAIE 2 A7) A2ED-19] scale-up A=

=X T U

1o 0

= AgE §ote] A2 batch®d 3
AlicAbel =-F2 3tk SA ko] Htol 80%E wate AW FFrleo= AAs AT (&7
Zx)
(1) A ZAwE A Aol =E-F2
2) d=F7+
= (30°Bx 7]<): 3.3 mg/g °1%

Ele
%“ﬂiv‘f‘ @-1: 6.3 mg/g o

(3) N & HPLCY (AR5 EEd 24

,d
oft
2
HN
e

T A xR FF7E H] 2
FFYC _
(30°B) A Aol E-F2 33 mg/g °1 78t A= (Lab scale - 5 batch)
o 7] 2B A Ao E-F2 6.3 mg/g °| 78t A= (Scale-up - 3 batch)
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3. IFETHINE AAFAZ

FEAA 7154 AF A¥BAE AANEY BEFF L FN 20 FAT A
L. 1 ’é AR GAEFEAND) ALe AT AFEFFHE AAF A=

B9 AYos ARHGL.
2
3

OlF ='=

flo

il
)
r o
2

K

L FEAES A 19 HAFS #L3e 750mg/Tablet2 HA S 2F3H fFrez Az

E
515 = o FTF B H =)
ok $5 oo %E%w_ﬂa £% 7 vy, azad 1

ApE] O 264.15kg

ot

S=Y%C

- 30 brixs=s

=G9.615kg

B 0. 3=20.885kg(l

==
SREF} A [AJFFSE SF A Slkog

= . — —_ _ = = SR
e Fr e
FN=l= z6kg

a9 13 AEAR TAE

3-2. 8- A=AAF)
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HEAI Y, o]2bshat4, HPMC, 28] AdA%
Hh=3to] Speed MixerE &3sto] g 3lsict, 7}
%ol st zH A U ES AU, T LsHA

S B4 6 Tablet® PTPE 4t}
sto] Ael7tA9A s Fad dFvE/EYdEd HF 99X =2 60TabletX

=
Q)
&
@
o
2
e
o
2
Ml

HPMC, 22 AldAdatel] ~8 25
of &3 ¥ Speed Mixerg o] &ato] 7 sattt.
) 1.55%0 s gsh= ZEobdatat oS 7t

1=
i
fr
fo
-
)
)
=)
1z
% py
>
oldt
=
b
Ho
ot
Mo
g
=)
o
il
o >,
r
Mo
)

tlo oo
QR
2

2
BN
1>
o
o,

500mg EHES B % 6 Tablet® PTP
e &FvE/EdE

=
e vt 2

Al

puid

g2 (%)

BG11001 250.0 417
AQAERZQ 83.4 14.7
EENEE] 150 25.0
SEEA D 96 16.0
2o Atk 1] 9 15
o] a5}t 2 3.0 05
HPMC 3.3 0.550
YA IA A AH E 0.3 0.050
2 600.0 100.0

E 9. UENE 4R PAE

174 % (mg) & (%)

AAAEZ 2~ 210 35.0
Fhepl Al 1.32 0.22
A AP A 0.78 0.13
FEEY 3315 55.25
TEHEAH ST 435 7.25
e ob el Abul 1 4 9.3 1550
HPMC 33 0.550
F A AA Ak 2 H 2 0.3 0.05
A 600.0 100.0
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15, ¢FnE/Zgdddl J2ae4 2 HF

3-3. AN EZA BAWE

EAEL AAHEAEE” o

AP S

AEE D FAELAE 58

Az L 14 600mg = SHEALHS E3E 250mg, GAEY T
W& : 600mg/A, 64/PTP, 10PTP/Pouch, 3 Pouch + 3 PTP, & 1984 /Box
AW 1 33, 13] 1484 of3l, A4, A9 AAF del =3 3 =4A L

H
o

Bs o AAREA F717F B S ddte] AEe o] R#siAlal 593 e Tl dHAA
wEA L.

AzWME 0 BG11001

AFR718F 1 2013 49 797HA

Az FFUF(F) TH ST dad gFY 25-5

AmTHA ¢ (F)FHAATA HAFIA FAT 7P = 22
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4. 17/1€ <tAZA A8 25

7 BE 24
- 40C, 75% At %= Humidity chmabere] X3

B
- 27 FEFEHGEI% Y HFT FadEe B81%)Akol7F gidlenz 149 A <
g,
t}. ginsenoside &%
IE 10, YEAES] ginsenoside 33
Aed A E e Ay H| a1
ginsenosides mg/g
Rgl 1.29
Re 2.04
Rf 0.11
Rhl 0.39
Rg2s 0.34
‘ Rbl 0.29
O AL A & & 5
= it ] 5] -& tablet Re 0.33 X]'Xﬂ SOP
Rb2 0.66
Rd 1.77
Rg3s 0.23
Rg3r 0.07
Rh2s ey
F2 2.56
" E
-1 A AL it 2 g TAE A3 g2 YEhY, A s A9 E 1Y
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5. 98 ¥&3}

A S 24 AY3 T EAEAAYNIAE A X FH
Eds Md7bete] & E3fsta 257 A= = =
3

22 d = ol = Beauty food

3}o] Beauty food Y&
g9 yF gz #3I JdAATHE AR

S o Bl AE st}
E4E& 2AME BHoR oy 2 A A EE T
) $ARgFErSsade 4 37t
- A x=Atel = gkaF Rgl, Re, Rf, Rhl, Rg2(S), Rbl, Rb2, Rc, Rd, Rg3(S), Rg3(R), Rh2(S), F2
- AR AR ARkAlT 2 ot
- sus g A vtes 2 Fe
2) A g5y I8 AlA|E(= Beauty food 98 BB )9 E4 H7}
- A AP = 3

: Rgl, Re, Rf, Rhl, Rg2(S), Rbl, Rb2, Rec, Rd, Rg3(S), Rg3(R), Rh2(S), F2

&
s, AR, =AY, AHESAY, XA, ERAAY), FH2HE, =9

I
z o ™
o2
oX.

(M
Bl

ot

[

N
LT

4

2, YER, Z%, 3, F8 2 (galactose, glucose, fructose, sucrose, lactose,
maltose)

- AR Ak dwAlE R g

- FoFdF e Azoxystrobin 5 240%
- Tus gEod v Stew 2 e

5-2. IMLEFESFSFELY F4 B}

) A=
1) TR FEs5EZ

- AN S AEFTAQROID T FAl HEsts Wl Fote] ARE AAUT F F=AMTA 2
AAT" ZA SOPol F#3hel W Alw=Alol=-Rgl, -Re, -Rf, -Rhl, -Rg2(S), -Rbl, -Rb2, -Rc,
-Rd, -Rg3(S), -Rg3(R), -Rh2(S), -F2 5& UPLC/PDAZ &4}l v},

2) "= A
- A Vs 2 a4 A2011-6230 el dRtAlet B oAt s ARSI

(3) $35 TF B4

= -
S ok 5o AFOARA NFE D ADERQIDE el W, ma, ASF @ £ 25
.

FRTe] AAwAtel= Fae F 1505 mg/g oY, o] F ZREVIAEDS
Fzo

2, PPDA A}EW Steko] PPTA AMEU BT %S Fo|du. (1 #Fx)
- Abrd g

o

o M A E-F27F 345 mg/g® 7S =¢ka WA Aol E-Re, 7 A kA}o]
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-Rbl,

=

SRRy

-Rgl 5% 273 mg/g

=

-Rd, ZA=Atol

)

-Rd”} 7}

.
EE

-Rbl, -Rb2, -Rc

2 A Ao =

1

24 3¥ w4 99 209 ©®A 9

Ede

FEA

+ PPDA|

-F2

= 3

NP ARy

—_—

N
;oﬂ
w

S
—_

N
i

‘%l—

&

A

el

¥ (mg/g)

s

3}
=

Ginsenoside

2.05
2.96
0.12
0.59
0.48

Rgl
Re

PPTAH Atxd

Rf

Rh1
Rg2

6.20

A

N O
M & 0 ®©
S o ©

Rb1l
Rb2
Rc

)
o)

PPDA A}

Rd

o Mo

<t

Rg3
Rh2
F2

™

il

-F2¢] #+% (Rl = R2 =

oy

16. Z A =A}o]
-Glc; Christensen, 2009)

a9

8.85

2A

15.05

AA

ot

o]

A A

A=

o))

*

N

A7
(mg/kg)

o

TR

(mg/kg)

4
Nlo

3}

5 ©]

A
T

T

w (Pb)

3

3 9]

A
T

N

i

H] A (As)

3
3

0.3 9]
0.2 9]

A

il

il T 1

7F=F (Cd)
(Hg)

2= 0
T

(2011).

A

=0

H,

Al

K
NB

.l
Njo

—_

Hlo

or
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5-3. A3 ET5H7IE& A AE(= Beauty food €8 B EH)Y EA

1) As
(1) Beauty food 995 E}lE.
- A3 HATA A3 AEFANA Y FEEHE AAEFCE AxT BB

=

ANEE ARYF T AFARTA 2

l%*‘ (2011 5 &atel A&k Wl Esthe
-Rg2(S), -Rbl, -Rb2, -

AATE ZA SOPel| #3te] M x=Ale]=-Rgl, -Re, -Rf, -Rhl,
-Rd, -Rg3(S), -Rg3(R), -Rh2(S), -F2 &< UPLC/PDAZ #4s}5tt

(@) FFPEL FF 24
- AFEBAQOLD WEAl Fahel FR, AR, 2AY, AWAZEAY, BEHAY, EA2AW), F
dEE, 2Uud, BrE, B2 52 24sn

Q) PA8E HA
qE] J1FE 9 A A2011-6250 Fake] Auka

- = =
4 sFFF 24
- A A201De Ffzﬂﬂzﬂ BAHA = AEeks st melabEAb AT A
Al SOPell &=3te] & 240F 9] it kS A3l
G Tu& &F 24
- At T IRLEEL VI B AFYHQOID Fdke] o, WA, StEE B F2E 248
c}.

3 A3 % uF
(1) Beauty food 9% E}E P AA w=Alo]= Thaf
- Beauty food 98 B rH#H A xAlo]l= sk
S (PPDAl A2 shaFo] 414 mg/g, T2
O =2, PPDZA A @&o] PPTA AL R G 22 A Fo|dt (R 14
- NE AAEY e AM AL E-F27F 244 mg/gE 7Y =%kal A A mAFo]=-Re, 2 A=A}l
E-Rd, IAx=A]=-Rgl % 172 mg/g w22 "3 e who] A wAlo]=-Rbl,
-Rb2, -Rc % -Rf g2 vl & Fas Yepyidh
J

= F 998 mg/g o=, olT ZREINHGAEL
EYAY &(PPD)Al AF2EW o] 584 mg/g T

)

P B 15004 B nke) 2

A
=

rlo
N
i
i
N

>~

- Beauty food % etE g mAE AA A= F 16904 B vkel 2ok dukAe
Fotom A SA ok
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¥ 14. Beauty food 98 EBR 9 2 A w=Alo]l= ¥ 15. Beauty food 948 ©EtH 9o A E gk
ok aiEl
Ginsenoside g (mg/g) I E 3 Z2
Rgl 131 e
RN 47 00
Re 2.01 T o
Rf ) 3] & 3.15%
PPTAl A2 0.09 ’
Rh1 0.36 B 0.41%
Rg2 0.37 —
2 114 AT 0.00%
Rbl 0.26 223}
Rb2 0.62 A 0.00%  370.29
Re 0.46 kcal/100g
‘ ERx2ZA
PPDA| AFE R4 1.80 ar 0.00%
5] Rg3 0.26 S
Rh2 e FY 2HE 0.00%
F2 244 Zgha 5.26%
A2 A 5.84
A A 9.98 st 86.39%
¥ 16. Beauty food 95 ©ElE 2o nAE HAL A3}
w2} & AAL A3
LA 7 0 cfu/g
R i W

(4) Beauty food 915 ElE o] FoFtHF
- Beauty food 98 ©rH#9 FodFoS ZAFE Ay Azoxystrobin, Bifenthrin, Boscalid,
Captan, Chlorothalonil,  Clethodim, Cyfluthrin, Cyprodinil, = Deltamethrin,  Diazinon,
Dimethomorph, Fenhexamid, Fluazinam, Fluopicolide, Imidacloprid, Iprodion, Metalaxyl,
Methomyl, Oxadixyl, Pyraclostrobin, Pyriproxyfen, Sethoxydim, Thiamethoxam,
Trifloxystrobin, Trifluralin & 2%3Q201D)A A3 & JFsFS E33 24052 3

FrE ool B HEEA &

(5) Beauty food 98 ElB e T35 3k
- Beauty food €918 B} FF&% TS A 49 o, vla 9 AEES 4EHA g%
o]

T HEFE2 AZIEA o B8t

¥ 17. Beauty food 998 ElB 9] FHF% g

=i I A 7]

o (mg/kg) (mg/kg)
Y (Pb) EHE 5 o]}
H] 2 (As) =HE 3 o]st
7F=F (Cd) EAE 0.3 °]3}
< (Hg) 0.002 0.2 o]3t

sok 5o o9& 7% 9 AP0l



A3 A FEMNL 71T LAY g BT

- 1=

)
g

4 NG 59 A%
Z9 §AA AWl FLAol Yt RO BWAF,
&8 AY A hea FRATY 29580 ¥ MAA B

1

2 .

3. @A o3 Ad 23 CHL/IU AEAA gAA0| S FEstA &L Ao= 3
4

5.

g

p=1
g A FEE9 &
=4

3}

p
&
>
)
£

.93 BAFEA AE 23 Ratd XAFS 44 T 5,000mg/kgs e Ao .
23474 A N¥ 23 Rat 45 5000 mg/kg FATNAN AGERS 7198 5HAFHE

AAFA o}, BIEBES EAAF 1E&FL 5000 mg/kg, AEFL 1,000 mg/kg &2 AA

Jd= & Aoz HFad

6. 13F ¥MEFTFEA AE AF &5 5000 mg/kg &FNA SN BFHA Gol 7=

F(NOAEL)2 ¢+ EF 5000 mg/kg & A33t= Ao Z B3t

1. 3238 34 #2889 448 ANd +3 23

EAEAY] A A3 99
164“ A Fad% T4 Te fFxEdAWe] RS d2EY oA ARdeyt (TA93, TAI00,
TAI1535 % TA1537 ) 9 EHER 874 tdd (WP2uwrA(pKMI101) )& o] §3to] tjAt&A
st vjEAs 2 EA

BAge] Hugne 445198 Y NFe ANG 2% AdTAe] o7 AKAHI} dAarR
43 wEA e TAI00 2 TAIS7HFol A& 1250 pg/platec] s, TAI5357F 0l A= 5000 pg/plated]
A gREAY A s mEAS S TAR 2 WP2urAKMI0D &5, tAg4d st EA8te] we o
Fol A= *@%?ﬂéﬁﬂ e A F g

AN EAe A-e gAaEA s nEAQs D =450 RE &

meba, BEAGe] g9 ohdleh 2ol AR, YRS R FHUETS AT
¥ 18 AW it #F PiE

TFY S9, mix 2o &3 (ug/plate)
TA98, WP2uvrA(pKM101) -/+ 5,000, 2,500, 1,250, 625, 313
TA100, TA1537 - 1,250, 625, 313, 156, 78.1, 39.1
TA1535 - 5,000, 2,500, 1,250, 625, 313, 156
TA100, TA1535, TA1537 + 5,000, 2,500, 1,250, 625, 313
BEAlgol Ay Ag BT dAEA S f5o BAQle] ZF F e e Sk e EH
o] FRUYSFE SAUETY 2vE 2935HA eoka, S EHe Frte AFE A gkt
Zh qtpol dieh WIS BAHe FRYSFE SAWERTY vaste] 2u) o)A A A TS
=3
olAe] A RE B NAxANA AdERD TAAS TARLS FH1x EdHo] Aol e A
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HAlEel e L3 FERTE "bsky] fskel =7 ICR vt

3
S AAstr] 918 5000 2,500, 1,000, 500 ¥ 250 mg/kge] §Ho =2 & HAAHAY
g, BE BUOA ANTE W AREES BBHA BRU. GAA EADE 5000 muke
& a1
OO

A g A 2

S HugFor da, ola FnH] 28 2500 F 1250mg/kgel AN EEATS AAT AT £I SAUE
TolE FAEFE, AU T E Mitomycin C& AAs AT HAAAZ A4 A= &5 AHF
Aol A Hu §3(5,000 mg/kg)S Foldta, Fol F 24 48 2 72470 Z5E AFH ] &

BRA A 28 Hu WEE Z7bEx) ergkth mpebA, ey

8 b NsE HEe Ay, BE

o % ARRH = Fol F24MINE EAIPF Y EFAFAAeR At

NAED ForE g9 AT (Polychromatic erythrocyte, PCE) & A3 tdad IS

(Micronucleated polychromatlc erythrocyte, MNPCE)9] &&d W= SAUWZRSY vuste] F23 F7}
HEEA Gt =g FAI O g vdd AETY veR SAWET S Al #5238k Aol
Stk FdEzLdAE ddd AdT T 28 add Ade] AR ST BlE

flshl Z7hakale.
ol el ARERE, AWEE BLNS FARUEL BAY 2SN vhes BEAEY 29§

GHe vA G Qo B,

1-3. FAA ol A@ AF} 89
2 OARS ANFEEd E4aHE 3aEEe 4
Hamster Lung (CHL/IU) WG HMEE o] &3l A
AEZFAAAA G AR, A A e hAEd st v EA &
ol At &S HFEA &ska, tiArEA s EA) 6t
Al etk ASAEHe] A &3t v A kel A
(Inhibition concentration 50%: IC50)& 4F&3%t A3 35189 pg/mLolAtt. A|FEA AL BE A
YA Dol A HEE A AT
wpepA, EAE Y] Hag g dA A H e tiAt A st vl EAsel A= 5000 pg/mLs Hig RO R
5} , 5,000 ng/mL &l Al 40% o]Fe] MAEZTAAAZ AZF A7 wZol 200712 £E F71d AE
Amﬂ T AT 3&FS FHsty] 98l olst 38 H AFAEE S Ak, A EA sl
/\1—— 5000 pg/mLES HagFow HdAsta o]st 28] Ald=daS A AL eH e A
F4 3 vEASN AL 3500 pg/mLe BAEe] HAugFow s, olst T 2% 3§ ANFEATL
= A =3 SAdET 2 TS AAs
Aol Ad @Az e o] tat A ske] EAjs B EAsk, AEA
A A A o] S 7Ex AR EdNIEE 5% wRvte g A o]

Aéﬁr u]f = ] %0}
G = OML ?101*” 7 A2 %%157} T v A %ﬁ]é’ﬁ.gi %Q'E}ﬂl =
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4 BEE el ol&E tgFd A4 24 R SEFAWLAY 2 #dE he

O Fibroblast 2 a¥ A3 A3 F4AF A4 &4 2F oA 20% o] T4E
A3, UVBE %A A $ol= UVBOl i3 Al »3 53 i‘f‘ﬂ;}oﬂg‘
@ Fibroblastell Al &2 14k A 2F o] UVBE ZASE & dixa* 3 Blaste] MMP-19]
Hd o 7k A A 7)1 Procollagen type-1 23L& Z=7iA 7= AS Qdo}‘ﬁ%.
@ Fibroblastoll /] &4aA e A4 424 2Fo] TGF-betal 57} &4 F2lS &3] UVBe| 23t
w3t S a9 S g
2. FF M 7148 SFF HF 24 @4 3ot
7h AA 24 g4 2SS B35l F4 A2 23S Ay #H 532 9%
. ?%7}14‘1 71574 ﬂ%% 2Ae g5S Hrksk A3
@ UVBE xAbet &4 AP A4 ARE AP st9s Wl A5EE At F2 a3 H
E’_O}Oi, MMP-1¢ ‘H—E‘ 23l Procollagen type 18] 2a S IS m X% S,
@ "4& Ag < AE7} collagen A S AA 7= FEFRY, collagens E A7) =
MMP-19] &4& AsA7I& E5S HEtHO=ZHA, IR fotAxEe] UVB XA wWE =3}
of e FIV}F A&
1-3. In vivo &4 H7 %h—.ﬁ]—ﬂ %% hairless mice 299 F4AF QA4 HFH LA =%
of g3 HA{ x5 (FE/EF) A &3
7}, TT:‘7H/H 7153 sbgE Aol E5S Hrksk A3
o 1
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7} &4% gl
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27 2,000mg/kgs 3]st Ao=E wehE.
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3-3. KHYS E7E o] &3 tATAFAIE A E7 9 <toll disfA
ShAt=Ad o tigk Mta ot gl
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4. 5 AAd 7154 FZF A9 d3AE B}

FE3t AH2Ad O ddRE JAFer] HAste] F5 NN G4 249 dFE AAE2E
WEANDE AAE(Zdtype)e AZste] J3AE A 71#EQ HrtaRs F3ke JFHME 945
i, AAMAEA" A3 ‘29 29 U= AF AHE 1253 BARRS sdEY 2 E
FAF7 AN FAHLR 7oA Aol7t UNLH, o]lE TAR “IH 29 3UMA)= A 125 F
FEAAEHT JEs BAsAH

A1 A F5 W Ve S A 24 B8t

- FEAA 715 SFFES ML 3 T AN AA L EFAHALYEAE o)L &F

#4 7158 &A1 g% A9

1. Fibroblast 2 &% A3 23 LA A4 &4 2F oA 20% oY FHES &3
¥, UVBE A& Z o= UVBY U@ AXEEE &3 2394,

2. Fibroblastal Al &2 X2 A4 24 2% UVBE ZAE ¥, =73 vl 2ste] MMP-19
dg e 7+AA 7], Procollagen type-1 &L F7HA 7= AL 954 L.

3. Fibroblastol A &4 A7 A4 & A 2F°] TGF-betal 571 &4 A& 3 UVBA <93+
I3 RS g7 leSs FA3

o)

-

1. &

(i

AA 71548 $3F 24 84 84 243

1-1. &5 /A4 7154 3ZF 24 &4 97}

7F. HDF-N Cell& o] &3t 95 =5 /M a5 Ad 29

g5 w3t o]yl Hojzte] wel xAdHoeR wAlstE U9l :=3l(intrinsic aging)¢} UV, Stress,
Fgaka, shetebs T Q9 A=l od wAEE QA =3t A olF QA wIdte T
gPulof] ot w3l2 Fx3H(photo aging)et =TT},

F2 9 g873sE 97 Ay 29 collagen 2 elastin® #H glow, BFEA < collagene F T 9
759%0]1 4S5 A star 9lo] collagen® ZHaAE IR w3tol WHE HAAE JHRth Ed 23 Fo=

Type I collagen ©] 70%°]%4 2A]st+= ¥HH Type I collagene 15% % EA]3te], 3] Fo A collagen®l
A= Type I collagen?d #d S =AHdo=zx & ZrAE W, collagene Dermal Fibroblastel A
procollagenel gt E&+ AFAR FAdHrh 3 collagen 2 elastine] Zall =™ 5o FA7F gFol#]

o ovRE BEe 97 @k

gel £3 % Aol EAste] W 2 e FH}E £HAL Fibroblaste) #3 a2 F4%
% g, AZAE S o8 W 249 BAsy Asksh vy @ A NRzFe ol o
A

e P I R = OJ*:V}EELJ ‘5 ©] Fibroblast®] AxZF2 &4 9 7o FF 4 &g #Hos
+= collagen¥} elastin®] A 58 Hrisla, 7 A= vfg oz 7|54 E NP 7% AEE AL
89 5 YEAE YASRD 1 S-S WA AEU @b F%ES /1 Human
Dermal Fibroblast AIX & o]&stod AxF2 &3 9 3 JAA=9 A 55 FAste IJF F&5 ¢
3 2w $3 bsde 9 skt
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1) 2o} Al 3 (Fibroblast) 54 &3¢ Alg Az}
olat & FloFA] FEHE9 QA7 AFolAd Eol| v HE JFS dolr 7] s MTT assays A &3+
< L ANEE AHYgsA @& iz v WA Ginsengel Z -9+ 0.01, 0.1, 1,
+

2]
10 ppm®] FEolA 117.88 + 0.35, 11564 + 3.01, 11574 + 597, 116.13 + 1.21% S7lst= A& Ho A

w

X =2 =24 a37F Q&S g3t &3 Ginseng Enzyme? A% 94, 001, 0.1, 1, 10 ppm? &
ToA 12225 + 2.02, 113.73 + 1.03, 11347 + 1.04, 11224 + 1.85% <7}sl= AS &<l Aot A4
stekA FE2E9 &S 44 As &2 oA

% ot Ee F4e) st
7

= 2l =5
St F 24N Fo] MfolM e AEFTAES FAs AT UVBE A & A
525 AgsA @2 dxzTe A9 UVBE 2AMSHA @& ol vlste] MExF2 &0l 70% HE=
243k Wb Ginseng® 9-+ 0.01, 0.1 ppm¢ FEolAM 102, 101%2 AEFAES JERRAT
Ginseng Enzyme?] 7%+ 0.01

2]
ppme FEoA 105%2] MEFAES YEYN oY, kA FFE
= |

o
s ge HEee 43 ok AEFHe] fo

o EFE =% UVBE AT § A& 9l e
< Z2l st

12k Bl ok FEES EFT EFEO] A AfotAEd WA= IS dotry] fsid MTT
assayE A A3 A 48417 T AIEFAELS AFEE HYsH ¥e iz v 2 A Ginsengdl 7
© 110% 14, Ginseng Enzymeel 49 120% 717bo] Z7lals AL @elatgon, story 222w &

1

2
FEel A9E AfoliEe F4e B3 A= AL %A v
L3, UVBE ZAMR F 4843 F9) AfobE A

UVBE %A1

& o

3=
- 0O A
7 e dET 4% wok AZFHe) Tso

=
a
<
oy
Ll
B
>
i
o
>
il
i

2
AC)

ol H A aga dekA FEES TS EIEC JAZF ARolM X H A= FdEFS dolr7]
sl MTT assayS A3 A3 4817 T AEZFAEL ABE AHystx &L dEZa3 v adA
ES 3 Aol 120% ol FUtete AS Feslgoen, kA FEES dE

2) Ao} Al E (Fibroblast)oll A1 €] Type-1 Procollagen ¥ MMP-1¢] w3 = ol Azt

Zpe] A o] I E W protease, collagenase, elastase &2 753 S4AE EH|SHA o o]lE9 =g o
2 Fx3lE dogA Hrh ol Fxestrl dojuiA HW collagens FAsE A TAQ Procollagen
o] ¥ FrAasA =i, collagen W3 E49 MMP-1 59 %ol 7kt Ho] F5o AV I »=
stz 8 = A Fr

2 ATl M=, AfokAl e UVBE ZAbste] #Fe3stel & 2585 5o MMP-1 9 23S 571
AL & sk 9 kAl FEES AYstS W MMP-1 % Type-1 Procollagen®] & #ol WA=
FEFE gl shATh

RT-PCRE £3lo] 24t 559 MMP-1 ¥ Type-1 Procollagen?] & &k n|x&= ks ol
Ay} A FEES AYIdIS 49, UV BE A 5 A8 AgsA &L dixza3 vlaste]
MMP-1¢] &&-2 3FA&A171H Type-1 Procollagen &2 F7HA17]1= 21& 8l & & AUtk ofef o]
oA Ginseng Enzyme? 7-$-o] MMP-19] &S dASNA AAAZDIH FAY Type-1

Procollagen &2 F33tA S7HA 71 AS & F Ath
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ojeldt Ayt=, 4t FE=o] vHo FxdE deta, vFo E4S WA 237 s B
=t
Red Ginseng

ugs/mb 1 10 a1 10 1 10
UV 20mJ/cm-=> —_— -+ -+ -+ -+ -+ -+ -+

Type-1 procollagen

2
Type-1 Procollagen

— NP -

1
(+) (+)

UV 2omJd/cm® ) (+)
rPpm

MRNA(A)

Red Ginseng Ginseng Ginseng Enzyme
a9 17. UVBE ZAFs HDF-N Axo A 24, A4t 2 kA FE5ES 1, 10 ppme] =2 X2 slo] 48417 &
o] Type-1 Procollagen ¥ MMP-19] mRNA & ZFS g21s ZA7}. (Red Ginseng. : $4F &%, Ginseng : 14

Z=ZE  Ginseng Enzyme : &4 Q4 2&E)

kan

3 2 wd AP2 A% AH Az 94

S 93] Human Fibroblast Al3%591 NHDF celle] <14t
enzyme Al5E AZ3AS W AMESAH, FEIHE XFE MMP-1 2 TGF-betalol v X+= 9

In vivo 5% 249 243& 93 A4 AN #4485 98t UVBERAF 2 A4F enzymes H g
Fibroblasts MY oA FE23d AA XA MMP-19 AT NESAo nxs 93Fs dolr 7]
#3ll, Normal Human Dermal Fibroblast 2521 NHDF AMxo] HAE 1, 10 € 50 ug/mle] &=
Al & gt A2 2 A A MMP-15 A 34 st AEX 548 22 stk = 209
ARERE & 9l vbeh Zol, UVE ASshA 4AY UVBE A5@ NHDF Ao <14t

enzyme A2 Al HE AEZE & JFS v XA Lt MMP-1 A4S UVB 144m]J/cm29] A&
7Fgk & 24 enzymeS A3 oA UVB EH T (control) ¥ #AAdteE S B3, 53
50ug/mle] &%l A 135.03£13.23ng/ml 2 ‘g}‘q‘ﬂ: UVB Wz (control) 143.63£48.65ng/ml2] 43

Zol thnlste] oF 8ng/ml FadTh HELZF %ﬂoﬂ o] 3= cytokine$l TGF-betal?] E7t= F
F#d A A%< Procollagen typel®] A3 % Aggvha geld gk B 2Ado|A TGF-betal &
UVB A58 A &2 & 2 UVB A= & oAl A4t enzyme A2l Al 1 2 10ug/mle] F Xl A
T oEAHOR SIS Sl Az Kol 4t enzymed FE¥HE AA A E1 MMP-1¢] 44

g Fwsto] gk BE FHF kA

4)4 oi°

S A, TGF-betal F7F &S 71 Jo 2= UVB| o]
sETh
80— 200+
pr 3 - 2 -
:E, B 150
- 0 I
- Z 100-
s — =
- =
£ 20 "E 50 -
= 3
o
od
2 = " i - Cpsgpirml
o - = & gl ) - c.f T —m——

2 &+ Enzyme
e

1% 18 NHDF Al¥elA &4 A A4 AgE 1 % 10 ug/mle] =5 Hste] AX 54, MMP-1
5 TGF-betal 474 &31e At

I
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B 15 =
= E
H g
2 g0~ =™
s = 104
3 5 [
Q2 40 =
R k-
.
o c 54
s s
= =
2
o o
b o r
" Q'-d' (_‘P& . 5 {pa/miL)
<& LY ) {pgfmL) 214 + Enzyme

o1& + Enzyme

uve

23 19. TGF-betal & UVB A=& F4 &L + % UVB A=E &= oA <4 enzyme HEA 1 H
10ug/mle] sEeA & gEH o= FIHe 5.

1-2. FEMA 71548 33F H3H 24 24 H7}

FEANA 71548 FFF A2AY E5& B 2

1. UVBE ZAtsta 54 A A4 ARE A stdes o ARE AYsA &L =L
w3k, MMP-1¢] w&8& A3 A9 Procollagen type 19 2@ L F3FS m X
gkel.

2. 84 AH# <AA A&7} collagen BFAHAS AQA 7= IFEY, collagens ®E3A 7=
MMP-19 &4 & AAAIIE &5 YHo =N, IR FolA XY UVB XA wWE =
gl B3 a347F &S FU3F.

7}. Normal Human Dermal Fibroblasts Al3¥<¢ NHDF @< sjoko 4] UVB ZAF 2 438 <4t

Aletsls W AEEY 2 FERE AE MMP-1 2 TGF-betal 5] A4 vA= T

o>
tlo

FE 9 gEzseE 98 2139 29 collagen ¥ elastin® #F# 9 om BFEA G4 collagens 23 9
wsfe} WHS BAE 7HH Y collagen 2 elastin©]
AZF ghetAlal I F= ©He @A v 53] W3] Fol= Type I collagen ©
JbH - Type I collagene 15%%F =4 ko). whela] I Fo] A collagen®] A+
Type I collagen®] TS 2ATo=zH & 4 9o collagene Dermal Fibroblastoll 4] Procollagen©]
2 BEe AFAR FAHAG. AEF, B3 #9 d& cytokine?! TGF-betald S/t FEIA
A A A E <l Procollagen Typele] AL A=3svta L& x gt

w3 zFe] Mol 3 F W protease, collagenase, elastase 59 7t E4E EH|EA slo] o] 59

]
oA Rk old@ Fwst YojuA HW collagend FHFE AFA

=
%] collagen? #AE I F

J
X
X
o
ox
tlo
_>|.1_nl
)
ol
ol
Rlop
O

Ztgow FxE o
Procollagen®] %42 7Z+43A =i, collagen #3 &4 MMP-1 59 %o] Z713tA Hol F3Eo] A

7w I wshrh A8 | A "l
g5 gy H Aol EAste] dF 28-S FAe= A A2 Fibroblaste] ¢4 34 3 S %

T A, AEANE Tl o8 v 2He] BEded Asrb rA 2 Ag Rz E4fo] dojdnt

A e gl

e O OJEL%% Fibroblaste]l UVBE ZA}ste] %3} o)

MMP-19] A4 & ZF7FA713L, Procollagen Typel® A4S A& A7 9§ st 2ds 3359

t} o] F UVBZA} in vitroR el A &4 A A4k A8 A ]
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e

bo wd QXS wdel vAE JPS Fstgh

Z, Normal Human Dermal Fibroblast Al¥ ¢l NHDFE #®j%3ste] HA= AL\ x] ol A
MMP-1 % Procollagen Type 12 A FS &t A3 UVBE A8t G4 AP QA4 AlEE A
.l

L
Ni'i
rl

Procollagen
,q] kv 5/\4 oﬂ

shle W A RE APeA @ dzad Haste], MMP-1¢ =
Type 1] 2dL 4= UVW 2o S #A0 T T I gAY QA AlRs

2 e A% geo ol ol

s T = 1l AN
o] & 3k JJri T4 AE a4t /\137} collagen AT S AelA7|= GegFRT} collagens EalA7]=
MMP-19] A4S AA 7= &5 YHEIGo2ZH I HAdFolAxe] UVB FAbo E w3l B3E
g7 d&E g2l 4
’ Normal I 10 I S0 100 - ° Normal I ! Normal .
EG (pg/el) EG (pgsd) EG {pgnl)
a7 20. NHDF A2EolA] &4 Q14 &A1& 10, 50 2 100 ug/mle] & Agste] MEZ F2, MMP-1 A4

2 Procollagen type 19] A& &ol3 Ay
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1 EC (pypwly (] i 10 EG (gl E e EC jaguh

% 21. NHDF A¥o|A4 UVBE 144mJ/cm?ZFAe & 2438 Ad4F 2415 10, 50 2 100 ug/mle] 5% =] 2]
sto] A2 F2], MMP-1 A4 9 Procollagen type 19] A4S &1 2»
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1-3. In vivo 84 H7}: #x=37} F5 % hairless mice29d EAAE A4 FF 424 =X 9
3 Y& =38 (FE/EF) M &9

FEMNA 7154 AFE 2AY 258 37 A

1. 93 FAc 3=3 U2 A9 01{ B E2AY A4 AR HolFF BE TolA
UVB ZAME diH] Fo] HA goliSs &9l

2. E2A7 A3 1% 2 5% AZTY MMP-12dL2 5= JEFHo=z ZA3E il
39 2, Procollagen type 1, TGF-betal ¥ elastin®] #dL a4 A7 A4 A4 = ¢
ZR oz Zrss AL Tl

3. gl dd G4 UVB FAHT €3 ZAY 1 oJFo2 JEHE o2 Hol, 84
A A4t Bt dI} BE a7} FHold AL Fal.

7h. BaAE Qi ¥ 93 ®y FE IHF A

3T BaAe s VN =X wE ATTIH o] HFHE % Aol E&d nA= dFS 573
o A 7 ko] SAHYA fFoAde #EE F gl 37 AR X & AAgET UV-T9
sen 1 ZAES UV+r S v 53 RE Ao vg] =gk 2494 S

8] At 1%, 5% 2 positive control® AF-&4H retinyl palmitate 1%2] A& =¥ 52 UVB control
of Hla] Zolxl Aoz Hol HF FXe gyt ddFoen, 53 aiaxg A4 5% Aot
positive controldl HH]StAE REF T3 @37F g% Hold Aoz FAFUY
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UwvB cont

el tfenzzyme 126 el fenzyme Positive cont

#H 23. UVBE A4S st FRAFCd 244 4 2418 1% 2 5%°] w2 Agste] 5 A4 &

om A3

o g ol ¥l o3 ¥3 T W

%74 9] A7 377 wadY A4t =X F g olgdtel By F4 WHE I

3 1 Z7har g e, old wrale] A
= vt

o ol

o
=

23t

gh g4 14 Exd og IR A o Fo W
5= 70%7F FekAl(collagen) 0. & o] Fo1x Qlil, A= 50%, W F7]E T 80%7F Zehale
o] Folx Utk AFo] FIHEHel wep Fet ofEAl Ho] FFo] A7, FepAe] Hae
Ay w, W sgd s dFgS v Hes ez & t}. HE connective tissueZF-E A X E sk
ZaAe gPMoz Fo] @t B AT A= UVB #Fie

|

7] 918t Masson trichrome < —‘;‘—%
9] 3}e] Masson trichrome® & QA3 A}
Hog ftavE AL U391, 53

r:i%m

ol

[
slo] = TE Edolxe i 234 oS =AFy
UVB controli*9l A ¥ normali-oll B]ste] 24 ZFo] Fo
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Positive control ¢l retinyl palmitate* ¥} H|S:3F F=Fo =2
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HE 42 9% 5+ A9
= 50 pem \J 50 i
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4727 A9 2A e 3 3F7F oA M £ ¥ & He R uHoA wsdd A% o
Wz Wzl eSS sty 2 Ay B thH] UVB controli ] MMP-1 @& & 57138k 1L,
Procollagen type 1, TGF-betal % elastin® &S ZH4sAct. 28y &40 A4 1% 2 5% @
9] MMP-19d & 5% o&A o =m Fhadhes s g9 8% i, Procollagen type 1, TGF-betal %
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AE @ude WaE B3
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1-2. ¥l Az F2o} C-Ke| #eEA
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a7 28. F2 standard A% 2 peak WA =74 (1000ppm). #: EIC(829.70) - m.w (829.70)
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Wil mAMIMIN
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IR TR TT

EEE T Y

a9 31 ZaAg A4Fd AAEUY LC-MS A data. & 48 94¢ F2 3=(1000ppm) $:
a2Ag d4tel C-K &= (1000ppm)
¥ 19 24AE 94 2 axdF AEde F29F C-Ko| (A ZFAA
¥ % ppm injection (ul) 2449 A8 ¢ | H% #& (EIC) %
C-K 1000 2 2ug 129524932 100
F2 1000 2 2ug 22932675 100
C-K %
14k 1000 2 2ug 1729655 1.335383832
ALEY 1000 2 2ug 19289615 14.8925884
F2 %
1Ak 1000 2ug 1256773 5.480272144
AFEY 1000 2ug 12753197 55.61146704
FEMA 71543 shEE 2A(EARAE A4 B RIS gF(EaAE AFxEd)e] Az FAo
e AyER v AAEU] F2 2 C-Ko &3S #4% 23 FE/MA 75 sS3EF A
oA A4e A4 AA T F29o shko] 54% = YE e C-KE 1.3%=2 25 A,
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2 FEAL 7158 FFF(EL2AHY A 9 AxTAH &9

7V FENA Ve SFE(EAAE A Al FA
TUAHCET]) AR 1 keol B 10 LS Y3 E42F 718 3 55T A 24X 7 g A] 71 & Hrg ol s
NCE FAA Ei%} 18 AAAZITE 10LY FAE 7Fate] 70T A 447 B 5 5 FE295

) &aus Wy
ztztel ARCE7] el o8 Az

solution & & A Z3 & 55T, 24hr WH$-

AFZ D)ol enzyme H7bElT, ©]E S0mg/ml °| water
n-BuOH % #H7}8te] F=3}

hul

2) 4 we FEAMA Ve sHEF(ERAA Y e Ax 2

D(kg) @(kg) B (kg)
] G ue A 82602 | 81974 8.294
aAadks .
ax s & 83732 | 82437 8375
L =% 2 171257 | 168975 | 17.0467
T = . —
2z % 170255 | 1687 | 16.9658
o3} 7 170255 | 1687 | 16.9658
o 3} .
o3} ¥ 140247 | 12957 | 13.6742
e e ) 140247 | 12957 | 136742
il _ _
° i 38256 | 32141 | 3.9654
) Az EAG E R 2AAT A FAT ARE G B U o A B
AFolA YT £A0R HEF URE AZT 49, W AZT weieh FAo) wlg #A
Nee wal Fh
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3. FUYAF Q4o 2 HE ZALEUY A 34 E 985 F5A4 24z g€

GELERCIER
1) Sk A4S 40mesh ¥4 .
2) FFsaA s ATAL 10w 80% e
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rr
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ol
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[N}
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il
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ot

H) 3o B3-S 10LE 7Hstel RujFEG T 1UE5L AUtk >r9e 2]
5) SF(EF)) BL-FES 10LE Hhe] B2 & 43(rRe3)e A9

of 2L 18] o WEFTh > FES £ 2
6) $F (P32 A FEAG > 2AEY

‘ SLHAY PEAF FES

A meaesh
| 10HY == o| 8024 EtOH
= FE 2aa|ZF LHEL 2| "Ee
| o) = ==
| Sl at S=2=, = ==oH
[==s=d =21 =
Sore| deE=s Ftsts
[ S=|st 25| gbs
e e
( M H| = === |
e e e
| == (5F=) |
=== B ErE= Froh™
==, 2 eS| HF =

T = V= - =

I
m
I
i
I
[
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% 32, A4 =AREC Y] Az Wy

o554 #BElE A% 2AEUe] AR B4 AFHPLC-UV)

- 959 RFF B 73 5709 peaks A AT (Rgl+Re, Rbl, Re, Rb2, Rd)

- 5574 71E fFARE R>09 ol

D AE &4 U

Hhg-Eo] Fxsiets FELHSE AgsSs  HPLCE WeEo] &alstal 045 mm membrane
filter2 o35t EAE Algz ALE3tr. Columne Sun fire ODS (250x 4.6 mm, ID 5 pm,

waters) S AF&3l% o™ Waters Empower softwareZ AR&3le] £24] 313t} sample +Y %S 30 wl,
o] 5 Ae FFHF(solvent A)9} acetonitrile (solvent B)9] gradient 7S o] &3l¥ 1 FH5L 1.2
ml/min, UV detector® 203 nm oA =43}t Gradient =7 solvent A/solvent B, 83/17, 70/30,
62/38, 40/60, 35/65, 15/85, 0/100, 83/17; run time, 0-20, 20-30, 30-35, 35-40,40-45, 45-50, 50-54,
54-65 minZ 3} %t}

TE=E A7 7153 6709 peak.(Rgl, Re, Rbl, Re, Rb2, RA)E At d8e] Aitd w=
T WHES YA A Alxde] wWolA AEQ Rgld Ret 26%, Rbl2 24%, Rb2&
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11%, Ree 22%, RAE 6%8 710 & 3o o]9 AR R>09 o]4S 54 7I+2o=2 A3tk
om]
] % ﬂ No k= 523 NE%)
- 7 § 1 Rzl+Re 2693
E 2 Eb1l 2412
1 3 Re 2207
4 Eh2 1137
5 Rd 623
vsm | wbo | esba '
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4. E2AFY AEDY AxTH &Y

- FUAE A AlEU o EE F4HE A4 AAEU dE AL
- o Z AFEU(F2, C-K) &7 &9l
A7l ZAFEUY AFxH o AlxE ALEUY enzymes 7S, ©]E 50mg/ml o] water
solution &2 A|x3 £ 55T, 24hr HH-g $ S4AHYES VCE T F 55TC=2 $Ys vs 10-15T
2 Y7 ¥ st FE2S 5F Hste £88 Ay . Alxdo] FEE HFEHESTE FHoh
FTEote] o] FEES AAS & UdEE o]&3t A S 93te] Batch testE A AT
1 batch@d 500g2] FALXEWU S o] &3sle] TAAHEE 3 &
| 1]
3 o s
L 1 § ]
i ] M TNEY e
50mg/ml ©] water !
& 55°C, 24hr B3 ! 53
1 TR
e8] il E
J f l .H'..,JHE‘I o AL
NCT 48, 554, ot I AR T T
lo-lsti Hzl-ri'w h 1300 T 3'I'.-Cl "- 1‘-:-\,I T -;‘O: S-CIiIZ.:'- o Ir}:‘GE L
a2 E3 4G EI
:
3
1 BEANL A AR '
!
el | L
: %"’ﬁ o §§ g
I Bl (il B 8
B fl,‘l____ PR r;,_}_i+zl+~,)-.'§|’%n_ _-..*—-\._H—\—\."'_'-\._\_
’.‘Iﬁ:l ?f‘lﬂ ’\..Z‘I.' g "‘IE\'.‘ &0.03 4.5"’.‘\.
Mrtes
a9 3 made A4 AEYe Az w2 v Axd Z0) 3
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7 AR 54 #EE Ad AR 4 A5 (HPLC-UV)

- 9RY 54 BUF A5l w

53 3719 peak= A A 3HRgl+Re, Rd, F2).
SAMR>09 o)) &2l =,

|
oy
&
g
B
N
o
ol

e FE8A9S #AAeHT T HPLCE WE2d £33t 045 pm membrane
filter® o33l B8 A7 2 A2 Columne Sun fire ODS (250% 4.6 mm, ID 5 pm, waters)

S AFE3sEl o™ Waters Empower softwareE AF-&-3te] &4 3131 th sample 9 92 30 w, ©]l &2

ZHF 9 (solvent A)¢} acetonitrile (solvent B)¢] gradient 1S o]€3A1L #45E 1.2 md/min, UV
detector® 203 nm oA ZA3FFtl. Gradient =712 solvent A/solvent B, 83/17, 70/30, 62/38, 40/60,
35/65, 15/85, 0/100, 83/17; run time, 0-20, 20-30, 30-35, 35-40,40-45, 45-50, 50-54, 54-65 minZ 3}

o A ofge] weh 2rh

[+ = s B
O.+0—
: r
nm—-
nm--_‘I\L
z 2 : 5 THJED ¢
DI-:
nm.-
=
n.m-
nm-‘—bkL/]\
) i ™ "mm >0 o g p
WA
k)
Batch Mo, HApek == AR
Fzl+Ee Fd Fz
1=t batch 00,42 0.9z 2R.7T 17.06 16.00
Znd batch 503,32 0.93 23.28 16.97 15.08

% 35. Batch ¥ #34 #5438 E 93 HPLC ¥4 data
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b AT Ame] WP ALAEFE, KIS A% (LC/MS)

Peak area

e e ]
S ctalalnln ln]
4 2000
2EOOO00
CE e aln e R
E{nlnnla ]
2SO
2200000
LB OO0
LA D00
L OO
SO
SO0
- 200000

10 20

30

40 S0 0
Concentration (ppmd

W= 47077 9234
Rz = Q900

= 12267053232

7O 80

el 100

- Araa

(mean, n=3)

BD(%)

RSD (%)

== (ppm)

B2 (ng/mgd

STD 10ppam

HZERED

+15219.94

447

11.11

L0774

5TD Xppm

23419810

+4020. 10

.41

24719

24785.90

29247500

TEMTT.I2

R

48.33

4832723

4561802 00

21773300

4.55

100778 14

AZB1T0E 00

+385237.00

B.23

94,83

Saa2a. 51

Peak area

A OO0
3E0000
220000
ZBDOO0D
2 000
200000
pRCTels s el
120000
BO0O00
[ Lslslala)
o]

10

Z0 20
Concentration (ppm}

¥ = 5,832 9562

9884

40

# 4+ 5. T77.B684

S0

Name

: ﬁl‘la‘{mﬂ .n-!]-

SD (%)

RSD (%)

5E (ppm)

1

STD Sppm

37300

+4715.97

12.64

4.610

4613.25

a.

STD 10ppm

3451

+B69.97

1.37

G.440

A440.44

STD Z5ppm

196406

+27217.51

13.70

£8.190

Cd191.04

STD S0ppm

338918

£10263.35

3.03

48.760

48754.91

4
I B |Eit~|?_l Bl

169189

+2TT8.45

1.64

23.920

1195%.57

19 37. CK B &

A

2 3}
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5. 7% AlX Y F2 2 C-K9 d%F A4 @ LC/MSE o] &3 AJFEAH
= ST = 5.5 5 o 5
2 AFEHLE 1AEE v AAE IS gig FAkstaa)t stehy iy 2 AESHE WS o] &3
& hva o = = = o} >
Fet Abxd Alx 4 B3-S FESTE oy Al FAFAF S vHeR 2 d R n &
AFEUQ F22 20g o)A FrEF L C-K= 30g ol &1 3t
. T W
-
S a
cow
(i TH-Enl TH-Enl
or _;'-L_“I_'_ or —
Bbil THG 107 En e THG 107 En wme  TH-EnS =
P T 3 e
ok, e N
- £R - [In - e
A L
e Bee Rd F2 CK
. ':;M
F .'f‘;r
[ 3
i B4A2F ENE oS EFE QL
Silica® 0| 25 FH|
I 38 FHHEH §4E o83 F2 9 C-KAM AzFH
7k F29] Ak 9 &= B4 A3
s nlelala e e )
L=telalalela e ul
p—Lw nl Dl R = 22 2T x A 1O S0 GOl O
P Tulelelnle el — s = O995%
OO, CH - A=
20000 O = = R | =5 )
B e ttaTete e e
La e ) v T
Qoo <0 CHCH B0 OO0 L2000
o Mame Area = S=dppm) (naAl 7% | =mens |
?i 10,00 240252, 57 11.11 11107, 7 = —
- 25,00 asd4192. 02 24.79 247859 = -
50,00 2092475, 30 48,33 40327, 2 = =<
100, 00 4561201, 50 100,78 1007791 = —
sample1 aveooilz. 35 a2.90 22898, 4 az. 90 2. 06
samplez 2940210, 00 27.528 2757TR,. 7 27.568 2.28
sample= 4375926, 00 95. 832 95230, 9 9E5. 83 216
sampled 4662966, 50 102,95 102949, 3 102.9 1.08
samples 2049922, B2 a7, 42 A4TA23, 4 47. 42 1.2656
sampleB 4020150, 20 89. 27 85392737 89. 27 2 06
sampleT 1201324, 00 a2, 24 42244, 9 42, 24 10,16
samples 52831 7E. 25 116. 10 111021 10E. 1 1.4




b C-Kel At 8 eE B4 A

S00000 Oy - -
—® = {3BITEAL « + 13008 3308

E00000 00
/ R2 = 09961

400000 00 / * HE

200000 .00 HE(HEn

0.00 . .
Q.00 A0 Cen E0.00 120.00
[ 5.00 37301.00 - -
| 5 10,00 £3451, 32 7.74 7739.4 - -
3 25,00 198405, 54 25, 85 28859, 9 - -
A 50,00 338918, 67 50,85 50850, | - -
5 100,00 E45569, 63 53,90 35903, & - -
B CK 1 B07240.17 77.19 77192, 4 77.189 10
I CK 2 371898, 93 56,01 EE011.5 56,01 20
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A3 A FEMND 71 sEE 2Ae AYst 2 A HFAd 3
FEIMNHE Jlsd JEHS
- EES AMATO 4 LNEIIE DHS| A0l HRHY HLEAS HLSAS.
128 A4 7154 $9E 249 AFH 2 AY BAH B
1-1. A3 "AYE A
7}. Biopolymer®l ¢]3F <¢kA 3}
A 5 N AAlE vloleEZE et A4 FH FE N AATEe] FAARE A FoEH
1242 kAt o olg A oA dRE ¢ FAME HE 5 Ao JAsAARE FEI
ot st Holt} sHAIv sHE AP AH FPdste A BE AU o] 553 71835 AF o]9
of = Abgo] =713t
. Polyestero] €]3F 22} <FA 3}
12 et skst A4 FaEll F5 N AAE SEE §EE F WA AFEE7] 918t Polyester-12.%
Capsulation 22} QFA3IE sttt o)#E A A x3 98+ 824 AH 9 Nano-Particle2A] pHE 3.99]
v, A5 oyt 7FE8H f3k APl A AT
® Qi S FB 4 A
BioPolymer

=
Polyester

Ionic/Polar Group

% 41, kst WAYS B
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1-2. 48 A4S AY =4

F 21 97 AAES AR
No. INCI NAME JEE | AE
1 Cetostearyl Alcohol 1.80 1.80
2 Stearic Acid 0.50 0.50
3 Glyceryl Stearate 0.50 0.50
4 Cetearyl Glucoside/ Cetearyl Alcohol 1.00 1.00
5 Arachidyl Glucoside/ Arachidyl Alcohol/ Behenyl Alcohol 0.50 0.50
6 Mangifera Indica(Mango) Seed Butter 0.50 0.50
7 Butyrospermum park II (Shea Butter) 0.50 0.50
8 Caprylic/ Capic Triglyceride 4.00 4.00
9 Hydrogenated Polydecene 3.00 3.00
10 | Cetyl Ethylhexanoate 3.00 3.00
11 | Dimethicone 1.00 1.00
12 | Tocopheryl Acetate 0.50 0.50
13 | Cyclomethicone 4.00 4.00
14 | DIWATER 62.93 | 62.43
15 | Disodium EDTA 0.02 0.02
16 | Trehalose 1.00 1.00
17 | C12-16 Alcohols 0.50 0.50
18 | Hexanediol 2.00 2.00
19 | Glycerin 2.00 2.00
20 | Butylene Glycol 10.00 | 10.00
21 | Xanthan Gum 0.10 0.10
22 | Polyacrylate-13 0.50 0.50
23 | A -2 AaAY 0.50
24 | Fragrance 0.15 0.15
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Biotoxtech

2363583

HE2OM

KHYS| E78 0|88 LsX=Ag

AlSES: B13245

|2 s

)
Biotoxtech

HS=2OM

Al S B13244

JeereTILY

Biotoxtech

HER O

KHYS| E7|2 0|28 SHEOGIAN

AlRES: B13246

Biotoxtech
HBESOM

KHYS| J|LISS 0S8 DeaRans

(Maximization®)

Al ES: B13247

[ CEEL ES
: 2l 6862

sETy

Biotoxtech

KHYS| JILImE OB FSaA

AlBES: B13248

Biotoxtach

EHESZIA

KHYS| ZILU=S 0188 STREAI
(Adjuvant & Seripg)

AlBES: B13249
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A9 59 P 7 X ¥ 17}
N9 aq oo o YEGANT Bo5el olfw Fae JAAE 180w A% 3
i ° AE AR g e o)
gAA e PIET R P
AT AWA [ AP gete] 9.4 WA WAE

AF S | AgushE ghglel 24ry R Al

A7 A4 | wea

A QA w3

siometer SV600(Courage+ Khazaka Electronic, Germany)

Sobge] T AY B4 [T Skin—Visiometer SV600(Courage+ Khazaka Tlectronic, Germany)

71

& olg% B T8 AF B4
ATl o) gk {4 Ihel Visiometers 1 Fako] 3

AAES M AF Maeln) AR AE] W A7 U0 2% BA/Te) Visomeler® 18 FE A
olgh +E(p<0.05)9) FEAM EI} Tk . A AQAT g 7

sAHoR fol R B Wl AgAEe] twd Bl M
A% TR AN 25 o mAke R fow £EEO059 FEAY w3t BE
998
AN T HAG AH ANE wunA o} Ak A%
sty ge | QIO O ST ARUSE mna el A% wwn g | NP BT SAT AT IFEE Wl Aok GG AT

AT AENE I-6164-A

B @EHE | SMC-111209-8023 o
oA #ewls [ SMC-111209-8024

A B E AFAMBAF) 11-WR0022, AFBM=A

3 11-WR0024
Aw gEEE | AFAREAE): 11-WR0023, AEBM %A E) 11-WR0024

BatA ZAg4 20114 12€9 004

Rax] A4 | 2010d 128 094

o

_97_
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N 4 2 &m OIekQE AKX & XNEC| 7
1 G5 s ATar] 8 54 248 225498 27
v pd AT ZAES B A7 5aAY AT UT Hoby 2E2L EiH A8
KHO-59F KHY7} 50% o] 4ol 2482 577 298s solsae
3 AT BokA FZES ERF Alne

KHO-5¢F KHY7F 90% ©]/d9] NO4
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- NO XA 94 ase FUust
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i
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3. ¥E g F M
-AE 84 B 2 ubeaE o] &% SHF, A mi A 5 S FI A4 AEd
3 A FEE T 2AKHO-05 2 KHY)E $5 o Fo|Fo AXLAZ sty g A
b z2AE gy

4. FE G F HAH AF ML
- A EFY &42E o83 PPD Ade Axd F2, C-K #H3dF3 AlEU diE A 248 &

H3k dHoln ARAIZAE ML 47339
5. KHYY <tHA3¥ 7t
F7te A FAS44Y, IRAS4AY, HE S

of °l#ste] KHY 9]

2 R0
A9, ARFAAAD, BEAAY, B

6. KHYS 442 4d 37}
A sl A J A

A7 ¢R 19 T

A1 A R ekeF &4 &4

1 GRS F 24 B4 T
A4 BE2E AT A A4 F FGA BF AP &4 BYPI

1-1. 42 9 S5 7|54 334F
SE 7158 AFES MLE7] g8 I A 2A £ EFAYILAE o] &3
g 23¥ds 241

A AEY FHEL FAF 473 3aAFY JAANTITG FFA F2E

59 KHO-5% KHY7} 50% °|4<] THEE 371 43S SR+,
2. NO B4 oA a5 AT 23 aLAg AANEIR 4 FEES €EFF NEY

KHO-59 KHY7l 90% ©|4¢ NOBY AqA&e& B a3}7 438 FA3HE.
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.Lu

7F KHT, KHO 2 KHY ¢ = 2 o5 #d Alx &4 H7F (in vitro)

O:

1) KHT, KHO % KHY®| 2@## A2 F24 8% g9

/AT EfFAE (HHDPC), ZAHd & 4AE (HaCaT)E AH&3te] KHT, KHO % KHY A& og
Cell Proliferation S 7F&< It (¥ 11722) KHT-175, KHO-176 ¥ KHYol ™3t ZfF AlxE
(HHDPC)S} 44 A KilJ_(HaCaT)«] F2AES MTT assay S 535 Alx FAEE el Aot}

KHT, KHO ¥ KHY Al&¢ T%X+ 001, 01, 1, 10 pg/ml & AF&3te] MTT assays &3 cell
proliferatione A3t 23}, control¥ Hl WSR-S wf, KHT-1 Al Al 9% HHDPC F4 &2 40%
HaCaT 4 &2 35% 7l a, KHT-2& 40% % 35%, KHT-3+= 25% % 48%, KHT-4%& 20% %
50%, wFAEto 2 KHT-5% 34% % 18% Z7}18+5)
KHO-1¢] 93l HHDPC Z2&o] 50% HaCaT Z‘N o] 40% Z7bst9dia, KHO-2%= 7Z+7h 35%,
KHO-32 Z+7F 34% % 68%, KHO-4+= Z+ZF 40% % 20% 5718k th. KHO-5 218 HHDPCS <4
0] 44% HaCaT<9 T4 E°] 38% +7lsl9 1, KHO-6°] 3] HHDPCS S 4 &°] 43% HaCaT<9 5
A Eo] 47% F7FstA e, KHYl| ¢l&] HHDPCS <24 &°] 39% HaCaTe S &°| 41% S7+gk 3
< & F Uk

we w2 4 Minoxidil ¥ Finasteride®t ¥ ## A¥ 52 §%5 3 ¥ ude]= KHT,

KHO ¥ KHY?Y Z24&°] 10%750% ol 54 &0 F713S &4 4+ At
9l AWE Fa A EAFAE (HHDPC), A2 FAAE (HaCaT)el SAHEE &Rlst 47, F7]|<
A AFEDI £ A FEES EF3 A8 KHO-5 2 KHYZF S5 2 %% 7|54 242 Hgss
gl skt
2) Raw 264.7 cell& &3 NO A4 oA &<l
Murine macrophage Raw 264.7& o]&3%to], KHT, KHO ¥ KHY$ ¢9% W& fx3d= LPSES
Aglsto], BAH= AT AtE T s, NOY A =FS sttt A=l oste] I A

NO= 954 23S st Aoz 43 A Udu. LPSE A sle] AAE NO9 22 Griess reagent

S ol g3te] FA59la, ZHzte] KHT, KHO % KHYA ®E 54 A#stel NO Aol A= =4
HE A=

% 1 oA B wpel o] KHT-19 49 &4 uxaQl LPS Agatol Hlgte] 86% NOAAHS A
SR 1, FATHELS FAREg fEoF /\}%E]ﬂ 9+ dexamethasone®} H| 3} = 44‘79] NOAA
A Ees EAA, KHT-2v 4w vluste] 89%9 NOAA oA &5& HAL, Fddxa
I Hlulete] 42%¢] LPSE fE® NOAA oA £%<S B, KHT-3& zhzh 83% 2 33%, KHT-4
= 747 73% 2 23%, KHT-5% 79% 2 17%<] NOAA A 558 Bt}

A zael LPS A g wto v]dte] 95% NOA S 0411]0}9\13’— ob‘éﬂiﬁ

2} Tow 11 %)+ dexamethasone¥} Bl a3}l = 379%9] NOAA <A H

KHO-2% &A vz vmste] 86%] NOAA oAl &% nelm, Aoz v
i |

mm
QL
2
Do
$
S

LPSE FE% NOAMA dA 25& B3, KHO-3& 77t 90% 2 40%, KHO-4+= 7H7} 80% % 30%
o] NOAA oA &S Belth
KHO-5% A thz 23} vlmste] 9299 NOAA oAl &% M, Gz aste] 33%
I )

To B, KHO-6& 2zt 875% % 22%, KHY®= 27 90% %

T
Ly Aﬂﬁ <4 & NOAA oAl 55 &9+
:'

£ > 1S F3l, KHO-5 ¥ KHYolA Zrgsr 2k A
4 2 494ee nAt ¥ £ u, =3 /%54 SFE AF AL 9% 4n9) Wt BRAE
AAYE 2% vt
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1-2. A% 24 2 FebA BF A4 A% 249 in vivo 32 BdIAS T &

- %5 2 §% 7|4 S3FES MLy A8 24aAE AAAEIF kA B HFH AW
9 in vivo 8 EHdAY E5& AT A7

1. 84A2 JAAAEDFH oA B3 &A7F RAR7] F3F3 AF7] FAd 2347 A
A3 A .

2. E2AF AMAELAR FFA EF LAV Ry Ax 2 FU)7F F7HES Rl A .

3. E&AF JQAAEDH F4A EF 2A7 2FFF HEgdAAE 29 HEr AP AdH

EARR7] EX 247 5 AR A5

dlo
it

l-)~ B>

i

2= Age] A

&5 Rdolth, 7% vt§-29 5% "o wax-rosin
Alol] Rto] A7 E FeEm oju M3 of=S A
% %7}; raising proliferlation rates)&<1st 4= 3t}
AREA QA C57BL/6 wh-2=9] I F-A Wsl= 794 anagen 5710 et A Ao Hao
vk 7] Al 2Heke] 119914 149 A9l & anagen 67124 71 @kl A] 2k A o] W=

In vitro A3l A gk 2k Alx S 9 NOAAY oA &55 <3 KHO-5 2 KHY =¥ 21
o] A9(1¥ 35 36), depilation & 7UA yE M sjAdlorg b aFI FAEHA REFU)7E A
AR 9d A #HE Hol 55 YorA FAUERT Hsto] oF

Uebl . A 29 minoxidil 1E I E WS g7

Aol slulo g Wele= 1 FA A AR EobihE gt }°’\4 UHZ”]E of
A= A, KHO-5 % KHY A&7 2437 Z313 437 fAel ozl 2347 dos &

ARt

oo Eomr o o -

KHO-05 (mg/ml)

Control Minoxidil

- 100 -



KHY (mg/ml)
50 100

Control Minoxidil

Day 5

Day 7

Day 9

S T3 A7 = F, KHO-05 2 KHYE A3 5o JF4 InBIFAE A4S
dte] wube] Mol Fr)e] WaE FAsAth KHO-05 % KHYOl ©g mute) W 4l Fr)e] ws}
S AAF A, dEd 8 FHNET (Minoxidil 7ol gl wlske] Rake] "k 8 FY7F B St
RS I

KHO-05 52 2h 252
0025+
0.0Z0 B
~ 00154
£
EO.O'ID-
0.005 4
0.000 -

Control Minoxidil S0mglmil 100mgimi SO0maimi  100mglml

KHO-05 KHO-05

18 44. C57BL/6 mF-$-2~ol A KHO-05¢] ¢]3F mwk

KHY Y22t=]
0.025+

0.020 -

e 0.015
E
E

0.010+

0.005 <

0.000-

Control Minoxidil SOmgfml 100mgliml Control  Minoxidil S0mgiml 100mgiml

KHY KHY
9 45. C57TBL/6 vF$-2~0l A KHYel 93 =ut #7] 2 dx W3l el

- 101 -



< ¢ AAFHA ABE A7) 93te] Hematoxylin & Eosin G o2 @nZ HALE AA3A Y. 3

5 Ul Ed(hair follicle)e] ¥3}h, o5 774 2 x4o] WstE ##A3s7] 98k, 12 Aol 7} 9 nh¢

25 AARA R T F ygHe wRE B 2AS AHI Y 4% XELUFE AR A

o 1 5 T, eradS AA gepde R xujstar, 7me]l A S Al #ete] Hematoxylin & Eosin
o

7
Algstdeh. vk depllation 1294 AR vhe-2o 224 HAF A KHO-05 2

AN
KHY #Z%o°] thxart 239 Zolgh A7) 9 Foli & HolZ vk Szl gt mid
o] Aol7k Aolx 4rlel wd FuE veblla, 2] 9 bulbe] A7lAME Fo4 e FUHE
Horh FAdETel HstelAE mgo] o] Bl FIlAA Fo4 dE FhE HATh olE 3,

KHO-05 ¥ KHY FZ&=°] &t4 g7Hew ofye}, e Wt mido] Hal7] ¢ A At
[e] o

Control Minoxidil KHO-05

B [fF = A
e e e | e | % g W
Day 9 |semrm e~ o —_— = | ” A

“1®l 47. CTBL/6 whg-2=ofl A} KHYol o9k &i g4 wshe] =24 a3

1-3. G2 2 S5 754 3ZFF J4 &4 24971

FE P SR V%A AFFS AL A 249 2% S FA 2H
L 22 #d AXY TS FAF 27 E4AY AAANELY FFA FE2EE EFF A
22 KHY7F 50% ol 49 FA&=2 747 9438% FAdA 2.
2. mbg29 B2d A7) QA 2% S FAT 2 5cAE QAANELIR FFA FEES E
@ A2 KHYZF izl H8) §¢4, =434 23z FA7 22& 43712 f=

de 297 H98e FAFRL.

7}. KHYY 22 #Ad A ¥ &4 H7 (in vitro)

I
o

o
A

HYY 22338 A% 524 5% &
A7 BFFAE (HHDPC), ZHAIAAE (HaCaT)E AFE35te] KHY A& 93k Cell Proliferation
S FJsAd (2 8). KHYd s /5 Al ZMHHDPC)9F 24+ dA AE(HaCaT)el T4 E
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< MTT assayes &3t Mx @4 =E e ol

KHY A15¢ s%+ 001, 0.1, 1, 10 pgg/ml & AF&3te] MTT assayE &3l cell proliferations
A3, control#t MRS W, KHY A& Al g HHDPC S4&2 56% HaCaT S24&2 52%
=7ttt

wE A QA AFE W ¢)s] HHDPC 4 &0°] 40% HaCaT 24 %o°] 30% Z7latla, i
A= 280 7247 38%, 30% =718k RS & 5 9t
9 A¥E =3 A7 BFFAE (HHDPC), A EAAE (HaCaT)e A LS 3 A3 &4

ol

Y. KHY £A9 & =249 &4 F7} (in vivo)

o
N
N
ot
=)
o
[>
o
ojf
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Ag &, FES xmo of mut 7] F FA 7| v BEs AFU = %E 8{—%1 -@}OLE 5 NIE}
?:lﬂ&@o C57BL/6 vl$-22= 155 ol Fo FA718 Ea AA7|2 AYS 3y 2ol zghr] Al
Ast=d, KHY 248 EX3 1259 49 (19 9), EX F 4573 5§85 G712 79iste] 2ol
x}a‘rb}ﬂ Al ABEH A 8F 27 HS Wi dE2wt st s W gl vhe-avh AR st
of mike] @o] ztEhd A¥E JeEpiidch EAaAE A AAE U Sl aAY X a5 val 8t
o . KHY% EXG v TFo] 25 o) whEA FA A VIR AP ARE DAk mhg
29 RFEI] F FA7AA ZZ7IE wEA WS o= A, KHY A 871 B4 £33 4%

N FA9 FIA B AGE & 4 A
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KHY 52 KHY |l o

== ol

[ - B i)
2Uoh AP

= St 2 - FE

=3 FHY

I
I

2) 24%H 2%

Z ¢ A#AHA A5E A7) 93] Hematoxylin & Eosin @M oz dAnl7 HALS AAsgn. &
= T
=

U 2 G (hair follicle)®] W3}, 3F 4 2 2o WaE #zsr] §35to], 85 Aol Z

ARNAZ T, 5 E AR wnE $90 248 AAse] 4% LS goR ngstdr 1

AT FA, gERAS AX ggdoer IFujstar, S5mel AAS A Fste] Hematoxylin & Eosin
(H&E) 94 & Aldstan. v AR = 854 A vph9-290] 224 A Al KHY A5 =309
Nz ET B dojofp A7) 9 FollA ztol & BT AR ol vlste] Ko Aolrt Hoj

=7
A 4479w GeE e, wide] ot bulbel A7GAE fo4 At F4E w34
1 2 %59

O

xg_g
| SobA b ohvel, 245

Control st Al KHY
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e P
S - = L
o e =2 &
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— ————

B-actin R e

2% 51. C57BL/6 vh$-2=0l A KHYol 93t 2k A X AlE X 714 &2l
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¥49]) 3-batch ¥HE

E (g2HF A

A 3batch

=
=

of m& FAst

fviel

X

=y
fveel

X
Ho

=

-~ o | [ 39933
o) 0~ |0 Q| O |00 &3 (O] (X
v e el ITel Ravi fo; TR I\ oo R [e'el faN|
= Q2| TR0 |N 2
@ 0| S ||| of || = | =
— | — | — | — |
@ SR (R8 (2 RR]D (D]
2 g = [0 T =R B R =
P D= R = R R R T B e P
A || === C x| R|R
a2 e ]~ S| 0|0
—~ IZsI8IBIEIglLliE |58
oD | QIS [H e L D2
R e I P I N R = =)
~— — | — i A — [
S
— Mol | o
o ofp olp
ﬁ%ﬁﬂnﬁﬂwﬁ?ﬁ?
i T
B | ok ||~ [T |~ || BN (N
iz - TR | o | T | o TR | T | Ho| Ho
1H o o
i 4
il o oy o Niop A
T oy (WD WA
T il et il o e

)

& 9l sharh o] An

)

o

Aol A

- 105 -



2. YA Jidoz FE 2AZUY P4 T H I8 54 4= &

o1 2FS 40mesh® £ 4f 3hc},

2) FE3taA 3= AlEFAQ 10u19] 80% wWEHE Fi= o gh& S o] &3te] 2443 WA FEE 23
W] FEES A, o3 F FE g
3 TEHFES THT Fola dHEE Jhete] #uFEd F s F(E3)S F gt
=> JH =z &3
4) EF EXs-Heg 10LE 7tete] B & Raess FAdr =>Hes 791
5 stF(E3) EX3-F&& 10LE 7teteo] SujF&E3 & S (FaE3)s AT
o] A& 13 ¢ WHEgth => Fug 7§ 2
6) FEREEH)S T wFFL > AR

‘ SLHAE QA TS

A meaesh
| 10H == 2| S0%% EtOH
=P 2aA| T LHEl 23| Obs
| &6 = ==

= e =
(C.i"f“:f ==, ==Y

[
Ofl Bl = == (AF=S) |

il
p_\}f
—Oi
0_\‘4

- A8 FFF Ay 713 579 peakE A A8 (Rgl+Re, Rbl, Re, Rb2, Rd)
- 22X 7% SAE R>09 oA+

=3 & HPLCE dWEZd £33t 045 pm membrane

. Column< Sun fire ODS (250x 46 mm, ID 5 pm,

waters)2 AF£31 o™ Waters Empower softwareS AFg3te] #4] &t} sample UYL 30 o,
ol 542 FTFI(solvent A)9} acetonitrile (solvent B)®] gradient 7S ©]&3¥1 FH5 1.2

m¢/min, UV detector® 203 nm °lA =439t} Gradient 2712 solvent A/solvent B, 83/17, 70/30,

62/38, 40/60, 35/65, 15/85, 0/100, 83/17; run time, 0-20, 20-30, 30-35, 35-40,40-45, 45-50, 50-54,
54-65 min= 3} T
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stk A4t Atz wolA Al Rgl¥dt Rew 26%, Rbl 24%, Rb2

d5o FFF #E 7Fsd 6709 peak.(Rgl, Re, Rbl, Re, Rb2, RDE Ad78ste] dmo Aike] m&
%E 71Fo R 3o olek AR R>09 oS 54 7o AAsArh

3
= 6

11%, Rex= 22%, Rd

020
Mo AE =5 1200
o] 1 Rel+Re 2693
2 0.10] 2 Ebl 2412
- 3 Re 2207
0 05 4 EbZ 1137
:_ﬂ—-“-‘*} 5 Rd f 23 i
a m—: L5
- im '3;3ﬂ‘ ’ :l:li'.'ll 3l|'.u lﬂll:u lﬁlll'J ﬂl]ﬂﬂ ﬁrml

a9 53 FEF w4 FeAdudE 9% HPLC &4 data

- FUYAF oA AlE Do R RE FAAE A AAEY A8 AR
- m % AEU(F2, C-K) F71 &2

F71 2ARECLS] Az
solution &2 A x=% F
2 374 5 Fxs fas
Tkl o] REEs Al

1 batch@ 500g9] ZAFEY

=
H
5

o1
e}
AN
=
=

=

3
BReEHe Fstol

R oo e g
: g
o] ]

EMNE
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7h 48N A4 #EE A AR £4 97 (HPLC-UV)

- ARe $54 #UE A5 B sHe e 349 peak® 474 F(Rel+Re, Rd, F2).
- Bach 7+l $5HR>09 o) #H9l

R

e FE8A9S #AAeHT T HPLCE WE2d £33t 045 pm membrane
filter2 o] #}alo] A& A8 2 AFEE T Columne Sun fire ODS (250x 4.6 mm, ID 5 pm, waters)
S AHE3skl o Waters Empower softwares AF§-3Fo] 4] 3} T}, sample =9 92 30 ul, ol 5732
S (solvent A)9} acetonitrile (solvent B)9] gradient =71& |83 %52 1.2 ml/min, UV
detector® 203 nm oA ZA3FFtl. Gradient =712 solvent A/solvent B, 83/17, 70/30, 62/38, 40/60,
35/65, 15/85, 0/100, 83/17; run time, 0-20, 20-30, 30-35, 35-40,40-45, 45-50, 50-54, 54-65 minZ 3}

o A ofge] weh 2rh

O S0 —

O a1

Ul

Al

_ L E
1 =

Al

LY. N
1l1||:D :l!lj:n JDIIl] ’ ‘Dlln SDIIII ) ) i g mi:lﬂ )

e s

Eia= ey
Batch Mo, “B At == A (R
E=l+Re Ed Fz

1st batch RO00.4g 0.92 2h.7T 17.06 16.00
2nd batch 03,3z 0.93 23.28 16.97 15.08

% 55 Batch ¥ £ 55A4#E 93 HPLC 4 data
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5. 7% AlX Y F2 2 C-K9 d%F A4 @ LC/MSE o] &3 AJFEAH
= ST = 5.5 5 o 5
2 AFEHLE 1AEE v AAE IS gig FAkstaa)t stehy iy 2 AESHE WS o] &3
& hva o = = = o} >
Fet Abxd Alx 4 B3-S FESTE oy Al FAFAF S vHeR 2 d R n &
AFEUQ F22 20g o)A FrEF L C-K= 30g ol &1 3t
. T W
-
S a
cow
(i TH-Enl TH-Enl
or _;'-L_“I_'_ or —
Bbil THG 107 En e THG 107 En wme  TH-EnS =
P T 3 e
ok, e N
- £R - [In - e
A L
e Bee Rd F2 CK
. ':;M
F .'f‘;r
[ 3
i B4A2F ENE oS EFE QL
Silica® 0| 25 FH|
I 56 FRE §4E o83 F2 9 C-KAM AzFH
7k F29] Ak 9 &= B4 A3
s nlelala e e )
L=telalalela e ul
p—Lw nl Dl R = 22 2T x A 1O S0 GOl O
P Tulelelnle el — s = O995%
OO, CH - A=
20000 O = = R | =5 )
B e ttaTete e e
La e ) v T
Qoo <0 CHCH B0 OO0 L2000
o Mame Area = S=dppm) (naAl 7% | =mens |
?i 10,00 240252, 57 11.11 11107, 7 = —
- 25,00 asd4192. 02 24.79 247859 = -
50,00 2092475, 30 48,33 40327, 2 = =<
100, 00 4561201, 50 100,78 1007791 = —
sample1 aveooilz. 35 a2.90 22898, 4 az. 90 2. 06
samplez 2940210, 00 27.528 2757TR,. 7 27.568 2.28
sample= 4375926, 00 95. 832 95230, 9 9E5. 83 216
sampled 4662966, 50 102,95 102949, 3 102.9 1.08
samples 2049922, B2 a7, 42 A4TA23, 4 47. 42 1.2656
sampleB 4020150, 20 89. 27 85392737 89. 27 2 06
sampleT 1201324, 00 a2, 24 42244, 9 42, 24 10,16
samples 52831 7E. 25 116. 10 111021 10E. 1 1.4
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. CKel A R ww B An

80000000 :
EO0000 00 —® y= 653807661 x+ 13,998.3206
/ R2 = 09961
400000 00 * FHE:
20000000 // 4 (HEL
0.00 . .
0.00 4000 8000 12000

Na. Srea ptondy |l
2 5.00 37301.00 3646, 9 = =
[ 10,00 3451, 32 7.74 7739.4 & =

3 25,00 198406, 54 26, 86 2BA59. 9 = =
4 500, 00 338918, 67 50, 65 B0BE0. 1 = T

5 100,00 B5I69. 63 58, 40 SBI03. 6 = =
B G-k 1 507240.17 77.19 77192, 4 7719 10

T G-k 2 371898, 93 56, 01 BE011.5 5. 01 20
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Al 3 FE oefelE Aol AP B AG kA ot

FE g F 249 APs R AY PP WU A3
- AEfFH EAE o]8% PPD AEY AEY F2, C-K B&3f3 Alxd di= A4 =4&
G el HAGAGZAMEE Feje] AgAD)E NE SEAE.

1 G2 g F 249 AP R AY 4AY B

1-1. 2419 AP

Aabfrell SR Fd &A 3F(GLTGR sl 175% & HAldA AFst 7Hs o5& HAES A
AR A ditHor @R gl FRAA Abgets v AE FEo] Al Aestes o Al
Foll thal AEstlen &7]ek 2ol HES IP s

D A1 | A2 | A3 [ g%-4 | A%5 | A6 | A%-7 | A48 | 499
G-1 1.0 3.0 5.0 - - - - - -
G-2 - - - 1.0 3.0 5.0 - - -
G-3 - - - - - - 1.0 3.0 5.0

A | To 100 | To 100 | To 100 | To 100 | To 100 | To 100 | To 100 | To 100 | To 100
of &2 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0

Aol 101010 L0 10 0 | 10 0 | 10
60 7
5190}
A%
G-1: &aAe AT + FFEEE |
G2 BaAE QALY « BEFEE 2
G-3: EaAE QAAEY + BHFEE 3

AP Abs ool okt AMRd 2AE AHEStel oY AYL TARYL W, e 34 G
Bol el WrstAom, AEI} 5 4
AFowA Asd Ao Bastg

7l AxE 7] B gow, ARFHoR G-19 A4Fd HEL 1% olslo| A ALE 75 EH,
G2 3%, G-3% 5%9] sH/A AFE 7Ms3d Aow ATE

olf
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29 59, G-2 Ak
(FZ5H 2Aw-4, AW-5 241-6)

z
oX
. Mo
(e}
W
=
e
_{
)

1-3. AE AY =4

3 28 o okelE AlAlEe Y =4

5 ol W3 19 60. G-1

A A -39 2o ¥s (3
25Y Az A5, 1784, 3744)

No. INCI NAME HAEE AE
1 WATER 75.25 74.75
2 ALCOHOL 15 15
3 BUTYLENE GLYCOL 3 3
4 PEG-60 HYDROGENATED CASTOR OIL 1 1
5 Glycerin 5 5
6 L-MENTHOL(3}4d) 0.01 0.01
7 THEOBROMA CACAO (COCOA) SEED EXTRACT 0.1 0.1
8 KHY 0.5
9 Disodium EDTA 0.02 0.02
10 CITRIC ACID 0.01 0.01
11 CYANOCOBALAMIN 0.05 0.05
12 AMMONIUM ACRYLOYLDIMETHYLTAURATE/VP COPOLYMER 0.55 0.55
13 FRAGRANCE 0.01 0.01
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1-4. AE H43

AR B FQ ATA G AY D5 s RS YRAAN, 481 AYE deHen ¢
2 2 GRAeA g vVAE gue Agel AFstEs o Aol vl AEsidon 87
s 2ol AEE AT

APl Hgs b5 R Pk AR £AF AHgs] A AYE FARGL W, ol 3
A gme gl Brhstgon, 149 A3t Fo) wst] el wAsel AEHow dgs 4w B}
shect

D @

t

T gsg g Age dA

[e]

iy

Im
i
ok
Mt

| S
0.960 0.961
(22, 27.5%C)
prH 6.01 5.98
ory e >z 2=
e .

rE
i
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S
i
o

td
1o
12
fo
K
(D
2
1o
[ o
r>~l
o,
o,
N
—|—I

FE S| E aAel A Bt
- Gl e Eade] oFale] KHY® ddAS WG BAREe ANFE4aE, WA
S48, ARNAFAD, AR AL D, BEHANDBALAANG 09T 1 A, A ¥ 7
A w AR e A AvlN KUY d4e Selaigdm, A5 B744
AR AFS T5 = BAz FAHA.

1. KHY 9 Sprague-Dawley =& o] L3 o3 AAFo ZAHAE

1-1. A%

KHYZE Sprague-Dawley 7l ¢4 658 #=ol @3 ZAyFoiA Yelvus 548 Hrrseta, Aeke) A
AbgS F3h7] 918k A A et

TS ANFEEZA 2000mg/kge] &% 2 txate] 270w ta, o5 zhzt SuiEld '3 FuFo] §
Aok Fol ¥ 149 ok s @ 2 AFERS AAsA, @ 2

278

1-2. 492%

-9 2,000mg/kg Folwroll A AbdElE wREA FdTh Weh, ARk, AT 2 FAelA AEEA
Fofol o3k FFS AAHA Fdr

-KHYE RE=° @3 AT A3, Azfe] AAZFLS 4 EF 2,000mg/kgs Z3ste R
2 gdd

2. KHY9 E71& o] &3 AFAIAE

2-1. 293

KHY9 IAFAFAIES 11789 73 NZW E7] 3ulg]l & AFEslA AES o

E719] Aujg-elel & - 7 259, & 45919 FARAE AAsta, 1 T 25RAE v EARS, 1
9] 25918 AAFIRE AT AFELLD 05¢S ZF 149 v Ey 9 ZHE9] AlFELFATY
of A g3ato] 24AI7F HAMHEEP Y. Fol T 24 48 Z 7247kl Draizeo] ¥ F k- FrE® o] upelA
) ERkgS Hrletal, Fof F 24 9 72A7be] tigh 1Au] F- =24 (Primary Skin Irritation Index,
=4 #A4s

T X

“AEEA TR R FAA RS v 5 FaRS oA Fo] 524, 48 B 724 el Fub E
FrgS BE FEold dFHA &kt A= 149 R A=A (PLL)= ‘00l
-] o =

-HFEN F AukZ A gl A Fof] o] e FolE x| k)
—olate]l AR HE, B AlY 27 AFEEZ KHYE E79 {4 talAd AZAo e A
o2 gddc

3. KHY E71& o83 ¢ARAITAEH

3-1. Ad4H
A Ed KHYO HAFAES 11589 2 NZW E7] 6vte] S ALgaiA AEs
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duhd ol APEALAD 0.1gS Folekn, Fo F 1, 24, 48 2 72413
of Zuk A W Aubse] S BESAT At B 3ntg] e E7E ARE A v A b
g st th Draized] SHH el 539
Eeh S S I =i ke B B A A S

3-2. )K]'B‘-]@Iq-
*H]/‘ﬂ‘*?oﬂ/ﬂ AdEdFe] & 1 9 24A 3] Aubdbd (Hd 1) & AubiE (Hd Dol #EFHAe
1/} —roi z 48’\]@01] B2F A2AEAY v A ekFe] LAOIL (Index of Acute Ocular Irritation)= ‘4.0'2.

FAZEE BFREAG.

BB F & gaEA i,
el AstEnE, B g castld AEEA KHYE =79 ae gad FATEE ged
o Ed, I e AGaTst g

4. KHY 9 7198 & o/ &3t IR-AAAYAE (Maximization™)

5 52 Hartley Al 7143 & Ab&3le] Maximization1) 22 HES At}
/KOEH}_EL ‘il oo]:/\gq]z:,LA 6L 3 (7L 51:;]_3])0; o} 1;], t\:fﬂ_ oﬂlﬂ]/\]tﬂO] Ax
= 29k, FF5 o ypkgo] Sl hoky] wiitol, 22k 2447 Mol AT
olgt 7} o] 7HER-9]e] 10% sodium dodecyl sulfate (SDS)E w=3E3}HS
“APFEATF 25% APEES JFEASA 1Aaeta, 100% A EEES 48A17P A A E5ke] 23}
oIt 100% AHEA 0 FAESE UAZ A AFTE] o} ob7] SHAA T o4 2
7

ﬂ!lO_EHI

i

23] 718 A},

48~ 3o 100% Al @=A o] o7 F-9lell Al HH 29 &Fuk (oF7] A AA F 48A17Fel] scalings¥Ho] &
< FEAA HFHAT FAEFY o] R Il FFEFY IENEE BRE &AM wHEy
A Tk

4-2. ¥ A7

—SAN TS FAESE 123 2 2373Fs A, 100% A FEE 2 FALESFR op]d Ay wE B
AlZroll Tk BFEe] HENEE BE FEA BFEEHZA okt

~FAdHETS 01 2 1% 1-Chloro-24-dinitrobenzene (CDNB)2. = z}zb 12 9 2x7+2bebar, 0.1%
CDNB ¥ olive oil= of7]gt A¥}, = #2ARe] 0.1% CDNBO| oF7|F-9jolA @3 3¢ 7k uk
9 HFo] BE FEAA BEEATE Olive oil9] oF7|F- oA = S0 FF59 AFNtee BE 55
o Al I A eFokrh

Zh o] Ak Al "l A Fof o] e Folw A ekokt
2 AE st A AJFEA KHYY ZFEL 100%' 2, RS FL V'Y ‘0
2 EFHY, gRAFAAde] JdE EZZ dudrh

5. KHYS 71Ug & o] &3 FEAHAE
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ol L= 7} ¢F 10 J/em20] X5 UV-AE XA}
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FA Tt
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S
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9
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i
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A5 A FR oefelE Ao AR HIL

KHY9 dAA A7}
-Alg g aod dAAEHIE Ay g5 SAAZ} =014 29 Fol 2 =F oA,
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@A) A YTH-005¢] 24 2 A8 B 99
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e
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, 2 : : A E
2. YA YA - A - EA A detoln| Tyl iy 718 e g
3. VA AT A St ESAd T E Y T AHA AERE 65/
4. AN A FAE 5w g5 SatoA YTH-0059] €2k 2 gwel By faid 2
A S Hrrskarat skeltt
5. AlAAA - @AV, T2 wA, olFwTH, Skl AGAIE
6. AR ¢ HE HJr7ks ol 58% (YTH-005+: 299, 9]¢kt 299), 20%9] 28 e A
T 36 % 729 ollew, YTH-0057 369, Yokatol 36™o] 54 o}, Yofatolr 13
T ggste] dA 71Ho] AT S R
7. AT s vk 18 Aﬂ o], Wk 54 Al o]&te] GFEEAMAG gRFOoE Uty WA
8. AA7|E + A4 (g AES oo BE 715l Agstoior Ageh)

—
~—

7= =
v 184 o], w+ 54/‘%] o]sle] or= c}
2) Basic and specnﬁc (BASP) &5l 9 &l basic typee M2 o4 B C2 oA TxE Ul o)A
A}
e}

specific type2 V1 o4 X+ F1 0] o=z Ay JA o=z AA gdr = 3x)
3) AT71ZF FeF Sk 28 Foly Eibde] 9@ 23S SHA #& At

=1

4) AF7IZF FF TS H

5 & ddAEe Ve E A
9. AL7IE Zﬂﬂﬂ% (the =49 syete s = HAAE B Ao FHod 5= um/\ﬂr)

] S Zwhsl Azl Al A (serum creatinine>2.0mg/dL) T A1#F

WAl Aol 18 (140/90mmHg), Fx(FE3d T 160mg/dL ©]4)

AN
7) T INERE A BREA B YR, SEAE =X e A
8) H< 1ML v ES HEot ZH Eol=, AZEANEA, A, T A,
A THA, WElE8 A ZekA], 7] TR 3A], o] %A, spironolactone, cimetidine, diazoxide,
cyclosporine, ketoconazole (&, &% WE g§lo] AlF o] HAFE H&sta Jdohd A ddo
w2} 5833l
9 HT 1ML T4 AHEOE AAES Ty =X
10) Ag AF4 95ed, 79 14, 79 39 o8 AFE 24 X0 o] S o dAdHE
2t

1D GERAY 9RE ode 0Y gRE, F47] URE, WSy 9rE 5o U2 gn Al gt
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2}
12) o8 e 435& F8o FARE Aol =
13) <14kl 3

14) A3t 7+ 7155 FeN(ALT, AST >H7d 43z

15) 3714 ol & IAH &

8
16) A, =, @k, vhAA 5 F9E g9 AR vu e A
17) Q4 28 5 ARAES Bl JE A FHES Hedm e 4
18) QNI 2708 B u), A FFA4FS BE 5 flka saE A 71E AdA)
A A A
10. N &AFEH @ YTH-005(& 48 AMALE =3H%)

. 2= AEE 0 9 2k(Placebo)
12 Ty 2 Folv|7h : ARAFRAEE 12 330} AA T A AF AR Q) 13 49
gn B =¥3lu £0 7 7PHA 387 npAbA] A stk 85F 7 5 oF 1.67mIX AFE3HA)
s
® YTH-005 A}-&3*
A A 1

[e)
FAEES 19 33 H: AA F, A9 A%, HAH ), 13] 494 g2 590 =¥sa Fow
AL 3/ WAL Al 853 e oF 1.67mIM 1653+ AH&-S3iTt

® ?2k(Placebo) A&
L

E

—

S 19 33|k A 3, A9 A5, AR A, 13] 40 R F9lo] =XEta Eo=
X wpARA] Al 873 SHF oF 1.67ml% 1677F A&kl

13. AIE71ZF 2 g HE 238y 25, AR = 16577F A8 HRom, A 729 didAte]
AA A7 20139 59 209 ~ 20139 119 089 = ¢F 2557 X3t}

a4 (efficacy)

12} 24 37} (Primary endpoint):

B E-o A F *]’X] 7% (Phototrichogram)ol] 2]&f &<l%+=

o AFE AFE HFo F o RS

@ 2z $aAd #H7} (Secondary endpoint):

obgfjeol]l 7t WE EFete] Bk Jid ol Zad WaEE SAESIT

o AlF AFE H ¥ F W T NS

e 8, 16571 Bk 2] W] gk tidar ot

o 8, 16574 AR &#HGol| ofgk A=} F 7}

15. 9+dAd (safety)

e ANRAAFE Fo] A3 Fo] T, Fo] 165 Fo AFdAA AxL &9 A% 45 At A543t
W o] uh-g-& H7keksitt

o F7F Al Fvbey A zAReh AgApe] whEel os) FaA A=k ARA A= T Y kA S
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M5 g eyl S8 718 7Is hE

o

L AAEC S 2FF FE AZXd Ax 34 34 F9
CAED @A) 2 EGFTEF R A7 TF FHY £RLEE oS8T AHAY HF A
22 90% A% 7tsd EEHH 59 THG-107H HA

. ok

1-2. AHED AE FAo] J= FHEIF HolFEE0] AAXd A AYA EARE <

o F2, C-K9 A&S s, o] 8" &AE 7|dte=
e HLHA 98%0)A LT QA AIEU AAE Ui A

2. AT 5 {7 F29 Saponin ATFEA ©A
A4 AAx IS FE ABANTIE B0 ALHAE IR dA o] 750l Je dFd HE&dF
2 A ES A% 23 HESFIATA 840 e FAT TF 601F FHIF.

3. 9% &4 JAE A VT8 &9 dd F ol & %%ﬂ 71574 A4 &A AL AT
3-1. FAXALE Tt 43 €4 2 vy 4 & ¥ 4 1+ rapid detection method
g g3
3-2. Q4 AFED Y dAA] HAE G4 o] ey, FAisg W nw g4 F g8 dF S )
ANASE de, AANA B3 Leu mesenteroides DA33& B I Ao HFe 3 AAZ

3-3. IR 3F ATl ¢33 VT A2A A3 FA 7H%% 8 A" 2A A
2 HEE 39 dHI FAdAEE AFdS P T F JEF FHY WixFE € F2 check
listE ZA g,

A1 A B 2 FE2E5Y 579 Saponin A3EA] EHAY
gu

g AHEDY FEFS G AED Ax TH AAZE FF8, hFY LTk F2 C-Ks

g5 AT

- O AU EEES Fustel 4 goRRH a7sE A4 5% AdaAE Adsn A

23HS D FPAA2ES B M AZY GBYRLS A5l T 13} o] ATY EEEL Fuad

o,ov g AEUS BF FAsmA S W % ARIE PES o §¥ UY AZd AR T
= [e; al o o]_ &
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E 20, AT wF AEY EF

i

No. | Saponin R1 R2 Formula B A= Column2
1 Rh4 H Glc C36H6008 620 PPD-H20-cis
2 Rk3 H Gle C36H6008 620 PPD-H20-trans
3 Rh2(S) Glc H C36H6208 622 PPD-20(S)
4 C-K - glu C36H6208 622
5 Rh2(R ) glu - C36H6208 622
6 Rh1(S) Glc H C36H6209 638 PPT
7 F1 H Glc C36H6209 638 PPT
8 Rh1(R) H Glc C36H6209 638 PPD-20(R)
9 C-Mc - glu-ara(f) C41H70012 754
10 C-Y - glu-ara(p) C41H70012 754
11 F4(Rg4) H Glc2-Rha C42H70012 766 PPD-H20-cis
12 Rgb Glc2-Gle OR2=H C42H70012 766 PPD-H20-cis
13 Rgb H Glc2-Rha C42H70012 766 PPD-H20-trans
14 Rk1 Glc2-Glc OR2=H C42H70012 766 PPD-H20-trans
15 Rg3(S) Glc2-Gle H C42H72013 784 PPD-20(S)
16 Rg2(S) Glc2-Rha H C42H72013 784 PPT
17 Rg2(R) H Gcl2-Rha C42H72013 784 PPD-20(R)
18 Rg3(R) Glc2-Gle OR2=H C42H72013 784 PPD-20(R)
19 F2 glu glu C42H72013 784
20 Rgl Glc Glc C42H72014 800 PPT
21 Rf Gle2-Glc H C42H72014 800 PPT
22 Rs3(S) Glc2-Glc6-Ac H C44H74034 827 PPD-20(S)
23 Rs3(R) Glc2-Glc6-Ac OR2=H C44H72013 827 PPD-20(R)
24 C-Mcl glu glu-ara(f) C47HR0017 917
25 C-Mx1 glu glu-xyl C47HR0017 917
26 C-0O glu glu-ara(p) C47H80017 917
27 Rd Glc2-Glc Gle C48H&2018 947 PPD-20(S)
28 Re Glc2-Rha Glc C48H&2018 947 PPT
29 Gypl7 glu glu-glu C48H&2018 947
30 R1 glu—glu xyl C48H82018 947
31 Rb2 Glc2-Glc Glc6-Ara(p) C53H90022 1079 PPD-20(S)
32 Rb3 Glc2-Gle Glc6-Xyl C53H90022 1079 PPD-20(S)
33 Re Glc2-Glc Glc6-Ara(f) C53H90022 1079 PPD-20(S)
34 Rbl Glc2-Glc Glc6-Glc C54H92025 1109 PPD-20(S)
30 AMEY AZFE B2Ee 9 gdsl AAA2ES B SR Ay
No. Saponin Purity (%) B %F(g) AZFA
ok A} 4] B}
] 9 95 10g A, i 4 i H
65 10g AN ek Rz
0]:/}_]—5" =] ;
5 CK 90 10g o : q ; H
P 50g GRS
3 Rb1 80 10g A SR T
4 Rc+Rd 62+12 5g A= A
5 Rd 92 20g A S R
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TH-Enl TH-Enl

or : .i ar b
Rb1 THG 107 En THG 107 En Sl THERS :
Rd = C-K
Re a4+ E0E0EH3ED
SilicaS 0|25t HH|
9 62, EAE o]g3l F2 W C-KAA AlZ=aA 4

- A7 O28e vEFY E4(TH-Enl, TH-End) % E%F#d #59 ZA(THG 107 En)E o] &3 F2 2 C-KZ
Ak st FAE ot

1. EX5d degol 2 v ol 84 E o] £3 saponin AFEY AZ AT

Adere] AP ATFALE AP7] st GFe ATUL FRY Wae FANL, AE
Agsts] ste] JUHos AT ARBYo| L EFFF 2 AT 7 §
3 qlatel W ATZUE Fuay) A A7E A9 ARt

o
o,
oo
o,

(o]

Edo 2Ry 8009 vtezlolE =g £ S, Rdd #FE Wd R B-glucosidase €7
7Fe Fal 3001F 9] B-glucosidase &4 o] Ae EFE FHGUY. 1 T Aol A dFE UFS
2 AW HEEAY A5S Fd stden, o A oF 50F 9] AFE A o] A= dHFE AT I

wakgm 1 F A8 BA Y FsHAA

T AFAFE " 4F9 5 (THG-15, THG-AIS,
THG-45, THG-101)E ez Atxd d3 dA4S APES A3 1AM THG-107H +57F o
uj]

T E TLC’&l A RblZ} Rcel spot 2H31=
%l R AFHE As® Ao Ayt w3 v Eo EAA LU Be g F27t A
73 w

o =
FA AdE AR Hol #Fo] o5 HIFFEE EA A TRb1F Re ¥ Rde F22 HIHASS
= @ QA 7 Mg 2 Al A= THG-458 S A€ st THG-15 THG-A18, THG-107¥ 57}
E5 Rbl# Re® RAE F& F2= AgAZS &9 & 5 il oo C-K= 1t o] A3E
Hhg o 2 THG-107H w571 71 w2 AlZF ol major saponin®! Rbl¥ Rc® RdE minor saponin,
53] F22 45 AEA7]= ginsenosidase &/do] 7hd Zstttal ddEo] o] dFeo §4AE ol &
g AR dEgd @ Ao-E e
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E 3l EGRH 7 T HEEAgo] M wEAA AFdTRE gRld 4T FFE ol &% Alxd WA
ELlE S
(%)
saponin W A g T 1dx vty & 2%k
= 45 15 107 18 45 15 107 18
C-K - - 0.84 - 4.31 5.56 3.15 1.43
F2 - 1.3 1.43 67.34 1.52 20.26 61.38 73.28 65.26
Rd 31.18 30.89 285 16.4 31.24 22.47 14.95 12.74 18.39
Rc 26.79 26.77 25.4 - 25.79 9.49 - - -
Rbl 46.19 45.03 425 - 46.19 39.21 - - -
% 32 55 EY 75
T Accession No. Similarity (%) KACC No.
Pedobacter sp. nov., THG-DR3 KC252614 97.96% KACC 17172
Burkholderia sp. nov., THG-DR1 KC252619 98.72% KACC 17169
Microbacterium  sp. nov., THG-C26 JX997973 98.51% KACC 17124
Microbacterium sp. nov., THG-C31 JX997974 98.87% KACC 1712
Chryseobacterium sp. nov.,, THG-C4-1 JX843771 97.65% KACC 16985
Flavobacterium sp. nov., THG-107 JN196130 99.10% KACC 16219
Sphingomonas sp. nov., THG-DT&81 KC252615 97.97% KACC 17173
Arthrobacter sp. nov., THG-GM18 KF150696 98.50%% KACC 17531
Arthrobacter sp. nov., THG-GM14 KF381508 98.49% KACC 17648
Terrabacter sp. nov. THG-eb4 KF314196 98.58% KACC 17589
Pedobacter sp. nov., THG-G12 KF150693 97.51% KACC 17529
Pedobacter sp. nov., THG-T11 KF532135 95.92% KACC 17660
Brachybacterium sp. nov.,, THG-DL23 KC252616 98.46% KACC 17174
Pseudomonas sp. nov., THG-DRI11 KC252617 98.58% KACC 17167
Ochrobactrum sp. nov., THG-DT39 KC252620 98.83% KACC 17170
Bacillus sp. nov., THG-b518 KF314192 99.16% KACC 17585
Microbacterium sp. nov., THG-a52 KF314189 98.72% KACC 17582
Arthrobacter sp. nov., THG-b23 KF314190 97.73% KACC 17583
Arthrobacter sp. nov., THG-b514 KF314191 98.13% KACC 17584
Arthrobacter sp. nov., THS-d23 KF314193 98.94% KACC 17586
Arthrobacter sp. nov., THG-el6 KF314194 98.65% KACC 17587
Herbaspirillum sp. nov.,, THG-e31 KF314195 98.23% KACC 17588
Lysobacter sp. nov.,, THG-A13 KF483861 98.53% KACC 17646
Arthrobacter sp. nov., THG-NB4 KF483862 98.50% KACC 17647
Rhodanobacter sp. nov.,, THG-DD7 KF532124 98.38% KACC 17650
Flavobacterium sp. nov., THG-D]J7 KF532125 97.72% KACC 17651
Chryseobacterium sp. nov.,, THG-EP9 KF532126 97.51% KACC 17652
Chryseobacterium sp. nov., THG-TY14 KF532129 97.74% KACC 17655
Chryseobacterium sp. nov.,, THG-T6 KF532131 98.63% KACC 17656
Pseudomonas sp. nov., THG-EP13 KF532127 98.73% KACC 17653
Pseudomonas sp. nov., THG-T1 KF532133 98.80% KACC 17659
Stenotrophomonas sp. nov., THG-EP20 KF532128 98.74% KACC 17654
Microbacteriumsp. nov., THG-KIL4 KF532130 97.85% KACC 17657
Xanthomonas sp. nov., THG-T15 KF532132 97.82% KACC 17658
Sphingobacterium sp. nov., THG-T14 KF532134 98.22% KACC 17661
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2. EXHd 739 (THG-107H #F) XEAE o] €3 F29 A4 .
o}

i S PPDY 30%(v/v)E AHE3dd AAEXd AFS 8203 A3, PPD AEY WA AL
J E3] Rbl, Rb2, Rc, Rd7} ¥4 AI LS HH 90% oo 2 F2E AIA AL Fag
_1|:_

2-1. 23 w3

(1) #F8A D 23 x00 ZA WA

F7ImF AFEUS SR E fe gl A4S F3te] F29 Aato]l g9t = (Flavobacterium sp.
THG-107 NCBI JNI196130, KACC 16291)¢] &4 E o] &3} Al¥ Y ﬂ% AFE 233}

49 ZAE=E FFE2 R2A brothol HEsle] 27T, 180 rpm9 shaking incubatorol]l A 48 Al 7F Fot
jeFate] @ Wikl QAgith -4TolA 10000xg® 10 # A4Ee e FFAe AAT F P
A S @AY -potassium phosphate buffer (pH 7)& #7F (1/100, v/v)dte]l AXE FHEZ W
¥, ~Sonicators ©l&3 AEE Hstar, o5 A 4TelA 10,000xg= 10 & e sto] &5
s Hote] E Ao w ARESAATH

(2) a3 7|d e g

- PPD mixture(Rbl, Rb2, RC, Rd)E 10,000 ppme] &%= 0.5M Potassium phosphate buffer pH7.0 ©l
ZJG-47 29 22 WHoeR ZAG 49 PPDY 20%¢ 30%Z A gste] 27C  shaking
incubatoroll A 24413t Et wigstel AE &S <l skt

2 (O RN,

10

ol

2-2. A}
28298 PPDY 30%(v/v)Z *8]3te] 27C shaking incubatoroll A 12 AJZF &<t wjFsle] AFEW
Age o Ay THG-107H #59 G4 PPDALY F%F AATUL FEF2E 90%0]4 34
71 235 YRR Y, ol AV 52 Ads A3 33 2SS AT F A o) de] A E
7IRFO R FAE o]g3dle] % 90%o] e F2E 5golit R skt
® 33 EAE 0§33 A mAlol= ,.
A3 %
Ginseno % area g

side wrg A wg ¥ A

Rbl 4752 L

Rc 15.92 |

Rb2 8.27 L o——— AR R SR La |

Rd 28.30 5.81 P T R e TR

F2 94.18

C-K 1% 63 Ea A Ao FAwAle]= HPLC el w3}
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3. Wol % FEHd TFE o §T AT AV AT

- B A7AL ATY IS B0 A FHEFY Wl FFE0] AU A AUA 5FH
£ 9 Aoz Jdan B 9L AP en, 1 A} AUA aRE FARAR 10 e

f

1) ARHE Ho} FEBAE AEY A3
xE27F AEU Ao B0 JTE R

2) 75 Fd dF9 ol FEEY EF 2R 7M1 AFIPPD FE+= 500 ppm S E PPD A
4 9] major saponin®] 63%°]4 F2 ¥ C-KZ AsH AL FAFdHS. (A&&L2 TLC Data
£ Quantity One® soft[Bio—Rad]¢] Density toolsZ FA% +XY)

3) ¥ fd TF9 Hol F5EY EF HEFE HBFAIEY 15gol ez AP AF, 20%
oA F2 2 C-K& HAIAHYAT 7|1& 2%Fo =2 AP w(F2, C-KZ AFE & 70%)RT &
$o] 9ol AL gl He.

e

el

3-1. Hoto] 2EALE o &
(1) &
b ZE (Mo} FEE)] FA HHY
1ge] o} 7}Fo F#div] 20%2 < 7kt ¥ 5m
(pH 5.076.0) buffer 1X)& &3tsta, 1417 &<t FE3}

1 ¢ 0.14M Nacl/ 50mM potassium phosphate
A2, AR sH AZ3, 2 oA ThA

syringe filter(0.45um) sto] o3 ¥of v N3 FHEAE. o I Fol vhxI 2ol WMHs] FEI

=S R R ELYE

% 34 ol x4 FF 9

Malt preparing Extraction [1hr] Filtration

1 70°C, lhr Shaking Centrifuge
2 70°C, lhr Shaking Syringe filter
3 70°C, lhr Fixation Centrifuge
4 70°C, 1br Fixation Syringe filter
5 - Shaking Centrifuge
6 - Shaking Syringe filter
7 - Fixation Syringe filter
8 - 5X buffer 70°C lhr Centrifuge
9 - 5X buffer 70°C lhr Syringe filter

) Al #E = malt extracte] ginsenosides A3+ A

ANFd FE55HE WA ‘Malt extract 2% ginsenosides A 3$ko] 7psatrpd, B3l wop =& 3}
4] ol HEZE AFEAS. Wol FEES AZRIA E(MB cell 2 OXOID)E 05%, 1%, 5%
o] HjA| & wFE3 PPD 500ppmo. & 37T, 3AIZF WHA A 0w Zh7) filter ¢ A ¥ < 3 Z S HlnL A

s
9 .

Oi'f o,
ki o

=
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o) 2gad 71d o] gk

=34 ginsenosides mixture(Rbl, Rb2, RC, Rd, Rgl 5)& 50,000 ppme H%& 3x Z=FHFo] Zolx
syringe filter(0.2um)gct, 7] (FheF 22 Wy o= A g498 PPD 500ppm°i A glste] 37T
incubatorell Al 39 T2F < WEAA HE A4S 2l stdoen, vhgo] £ % n-BuOH wF H7t

SEIES LT

H
AAst7] flete] Wop FEEo| vE &% (500 ug/ml, 1000

Wl whe wo} 2E A QM mAlelE A3 B4
=

39 A (Malt preparing, Extraction, Filtration)o] 9SS nX& 2998 &1 714 &

R R4 =
Al AzWHES Z7] 3 ] Ad Ay gREE 2 dX4S UEWS. 53], F& A 4ol o
Autoclave A @] 5ol wE Aolo A= autoclave 3 A HUE= ¢F 3F Aol F&H AN 2SuE4
—ir% ol¢Jo] W [shaking , A A, autoclave] &= Ald)gt ZF-d BF £ @48 YeyoH, &

Z o3 FAAHqME AR ES = ABEY syringe filter(0.2um)3 M Z0]  ginsenosides
biotransformation ° ®t} & A& 7HH S

% 36 54 A W saponin M3 Ay}
S (%)
saponin wE A oy 5
= 1 2 3 4 5 6 7 8 9
C-K - 3.6 10.54 3.88 9.95 2.98 3.65 3.09 14 1.16
F2 - 30.45 334 31.22 32.56 27.31 30.95 37.3 29.37 30.16
Rgl 20.76 2.88 3.6 547 3.9 74 891 4.65 10.44 125
Rd+Re 44.14 24.68 9.93 26.55 21.87 23.9 20.97 16.3 20.38 21.46
Rc 21.35 - - - - - - 2.56 2.87
}) PPD #%® ol &4 AN eAlel= M3 &4

PPD &7t S7teds A
of oJefM = AN A ek
major saponin & &R+ o] Fof
P22 AghE = 3

of A}
major saponin®. &%k o] Foj

3t F o] pgardleE Ao gon oy x i
. Mol FEEo| PPD 500ppme A T HETSHA FkAR
A v BH k7] major saponin®] Hol U B iR E

ol FZEo| PPD 500ppme &3s8ta, ¥FE HF(05%) 34

A
o

oo
o [UE il
bo{r

=
=
s A

%

AR

o
i
Fol'
B
A<
R
=

P 3] B HEE 9 major saponin®] minor saponin?l F2¢}
C-K& xgtx]o] 2 239 73 of = T M F2 EA4S UellE. "ot &=+ PPD 1000ppm=
&etsla, AFE X13%—(0.5%) 39S, major saponin® Z® o] Fo]F g A Wluws] HEH major
saponin®] minor saponin¢®l F2=2 3 == 3S g1t d S, Mol FZFE PPD 2000ppme <3Hakal
T+E 3E05%) 335, major saponin® =¥ FA¥ Alas) B AF major saponin©]
minor saponin®! F22 ¢F7F A3 E = AS 8139

N

=

[0
Hu
2
Y,
e

FESh WMol B3 WAL Wl 2L wE APshs ARG} Wol AAT waol o g3t X
: ! )

223k Aspergillus sp. 55 o] &35}, Ho} &
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= & Sk =) = =] : : = ) o = = o (e}
=% 3ot ol & o]&3to] ginsenosidesE A% Al7]=H AUA 23E W= H40] Ao
EA= = plg Ererea)
- C—KE(:EQ sapanin e B
~ == =
1 e =2 E. 8
F2 E2= TAE x . -k o = 5. 78 o ¥z
" — Fz = a5, =2 S5as 351.89 19.52
RrRd — [=T=1 2112 18.28 E.286 2.23 18.25
:‘;1‘ - - Ro 26,79 26.45 258.58 29.649 35.57
standard @ @ @ @ w=d™ A1 4513 - = = .o

a9 64. PPD &= 75 F# o59
PPD 500 ppm 2, PPD 500 ppm, +%

=

< 4, 2000 ppm, FF 5 I

3 qgo] 9%k A xAtol= 1,
% 3, PPD 1000 ppm, 7% =+ F

(1) 2=

1) Aspergillus 759} Mo} FHES z
7}7] t}E ginsenosides A3 A& YEMNE 671A] Aspergillus sp. o)W, thEE major saponin
S F2 52 C-K& AN o 208 #59 WA wAol= A& g 2ds.

- e i = i —

oh) g ¢
(1) A=}
30 L tg 2ao]A Rbl, Re S0 oF 20%7F F2& AsEgon A3 C-Kz Add S a9
o
= ]
[ [ T = .- p— )
Raol - i
[ oL =5
L5 LB T
Sterncl=wr ol e | ey ==
29 66. 30 L 2EolA AAxmAlo]l= Ak opAb
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CIEAE=,

ro

4. FE

Wl

°ol-&

A

H
oy

Sk

1

2

?_

kol

- £ AYe2 PPD A€ 1EAF AFEUS F29 C-KE A&sh= HH 48 #5794 54 2 WS
gHstglor 53 TH-EnlicE FZ F22 A#sm ojnfo Ho AE&L 50% oo & U
. £ &2 TH-Enb¥ i 2 #FTH-Y1352 C-KZ F2 AgHH ojuf9 ] AFLL 60%0]
24E FA59At

- A7) A% 2AE 7oz SRS o] &3 I YRS FEFHA 98Kl AEEY U4 ALE
d 248 gF AL F dE Jws FrEgn

7h AEuy
SGESER
FEFY 72 8 F8¢ TH-Enl, TH-En2, TH-En3,TH-En4, TH-En5 ¥ S tlgoA] Al 3wk

PPD mixture(Rbl, Rb2, RC, Rd)

) A7) W s Adx
PPD mixture(Rbl, Rb2, RC, RA)E °]&3te] 5719 45 U3 v=& Ags &+ HITLCE °|&
ste]  AF GAds gdd A, 124591 &4V wle we& HA3EAHS dEHlen, @42
En1>En5>End>En2>En3 ol Attt 1% F2=29 A3 &Aoo =i, wo]A Al 1y ] A3
A7l B4 F&sle EAIMS HA T4AE HAAS o] 4F ol&ste] F7H4<d A& 1d o)

Atk

2 AYE T AW I W A

fo

& 39, 5

s O
(%)

saponin e 7 e F
= = Enl En2 En3 En4 En5
C-K - 29.67 15.48 - 19.45 14.75
F2 - 482 37.99 1.89 3552 23.67
Rd 31.18 8.38 16.86 38.23 18.35 27.38
Re 26.79 54 2.58 49.64 35.57 12.84
Rbl 46.19 - 1.73 8.32 - 3.45

4-2. AR FERFH E4E o &% Axd AFAT

7h.AE W

(1) 279 57

- o4t [=WAH, <14t Crude Saponin [FW4H, 5473 Crude Saponin [ZWAH, F=H]o]~ Crude
Saponin [=rWH14H], PPD A€ Saponin [F=4F 1 ], PPD A€ Saponin [F=4F 2], PPD A€ Saponin
[=F U AH
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A4FS 20-40 mesh® F25te] Az A4AFA dib] 20%<]

T B2, AT 10 Eell o] 2
I Ed=S 5HTC A 244 gAY, g F

M A o E] 1ouﬂ94 EtOHS =7}

:g‘_}\
(BO%EtOH 208 F&Z3dS 93 st 70T A 4A T 57 F5 o 5 F A4 E AAH 53
o EtOH=S AAS & F4A%E A3 s,
OAMEY

zvzrol A s (A7) W o AzH AFEW)] enzymes H
o7 Ax3F F 55C, 24hr v+ & n-BuOH T % #H7lsle]

1 47 Aol ofgk Ay gl

i A Qatel gfEel e wolA AFEW (Rbl, Re, Rd, Re, Rgl) & PPDAIE 9] o] A AL
YJ(Rbl, Re, Rd)e]l F= PPDAIES wmioly Atxdl F2¢F C-K& #AdFS 53T + Atz
PPTAE 9] we]A] AFEWQl Re 7F Rgls 4 =23te] F1 % Rhlo= AdES o5

o]+ crude enzyme Yol Rbl, Rc, Rd,E F29 C-K2A3A7]= B-D-glucopyranosiase, a
-L-arabinopyranosiase % a-L-arabinofuranosiase & RZA 4+ Fo 9] A& A Alo]= o]9] 9
718 il B4 RS Adlste AE gstr] st AA QS EHiste] EaA WSl AREsE

[e5]

o =
oo dontE glom FHH XU il st ABHE AL

o

O

0

° g5ttt wEkA, eE Fl
9} Rhle 2 AsAZ 4 2= a-rhamnosidase, B-D-glucopyranosiase’} tF & ShfHo] &S o =3t
T AR
1) - 1.3438 ot Al¥xd W3l 23 1) - 2. 214F crude saponin [ W AH
- | (%)
. oo
_ o ver saponin A A Ae = 5} (%)
(%) w_
saponin - W 3} (%) — — = o7 =
E4aRn1 TK =3 Ael A | Ae F ¢ CK 527 1| 527
£ g CK =16 1 =16 me F1+Rhl 5.54 1 554
& - - .
= = 3 F2 2760 | 11 | 2760 » 2 18.24 T1] 1824
" RipelRiite Rgl 1597 17.02 1.5
B Rd e AR Rgl 2177 20.07 ! 17 x ul 2 ! >
4 ReRe | w12 | 4o | 11| 101] | em i 0 - L] od0
o +Re . .16 A
= 9 - RdiRe | 24.37 124 | 11| 1687
. 21 “ - 21 35
L fe 215 bl as BPD PRI 5% 112 PPD Re 2272 1491 L | 781
PPTPPD _C S Rb1 2076 - L1 | 2076 Gt U0 Py o
e == e Rbl 2829 - LU 2829
standard FELXEH BiHEF
1) - 3. &4 crude saponin(1) 1) - 4. &4 crude saponin(2)
FE(%) o} 2(%)
R ok . 6 .
e saponin A g g | BEEOO ! SEips Az A ETEN ki
Al ; CK E 6.41 T ] 64l
[ C-K - 13.36 1] 1336 %w F1+Rhl - 7.26 1 7.26
- 4 F1+Rhl - 796 1 796 s - F2 _ 40.78 11 40.78
—— F2 - 276 | 1| 2576 || g I s Rel 2022 - R
- oo - Rf 2218 B U] 2218 a y = RE 1260 N | 1ze
- U - Rd+Re 22.38 39.13 1] 1675 Rd+Re 1451 27.17 11 | 1266
PPDPPT 4171 %el% PRD Re 3327 | 1835 | V| 1492 |V pn por sy s B Re 25271 18.38 V| 689
T oot Rbl 277 V| 2277 o) Rbl 2527 11 | 2527

1) - 5. PPD Al¥ saponin [Z=4F 1] 1) - 6. PPD Al¥ saponin [Z=4F 2]
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eK (%)
sapon LERCH) e
- in Ag A | Ay 3 (%)
v ! saponin W 3} 3H(%)
C-K - 278 T | 278 mﬁ A7 A | A" F
-
@& Rd F2 - 21.36 T 1] 21.36 F2 - 27.84 1| 27.84
Sy - Rd R “
- R Rd 31.26 3865 t | 739 -
z “Rbl - . Rd 49.43 42.17 ! 7.26
Re 30.82 24.19 ! 6.63
M2z M2l e PPD | gy | g2 | 1zoz | L] 200 *eid x2) & PPD fe 057 | B® | L) 2059
standard standard
1) = 7. PPD A4 saponin [ W]4H
%) Bi
P H 3 0,
e saponin R W 3} (%)
ke C-K - 16.80 T 16.80
F2 37.70 T 37.70
R
Rd 24.22 45.50 Tt 21.28
' Re 35.78 - L] 3578
el HE = PRD Rbl 40 - VNN
standard
4-3.9d " F AEd Rb1F} FHEFH ELE o]E&F AXEd AGAT
71d& Rblo g 3to] FEFH 5 TAE o] &t HIALAHS FAlaE 23 §49 o o
P2 @ C-K% vhe 9% 4 7lwe susieoh
A7) RS A VMo SRS o 8% ET WUVS A 4N 98%0l4 nEE) A4 ALE
d 2A4E digF At 5 e 7INkE gRE o 22d e o] Fo= 7ol a7 A fole F714
NS X o o]t
DAY
FE5FY &4 TH-Enl ¥ TH-EnE #H7Ista, ©]E 50mg/ml ¢ water solution &2 A Z3F & 55T,
24hr ®bg 5 n-BuOH &% % 7tste] F=stslem o5 TLC ¥ HPLCE o|&3te] &elsitt
)2 e A
025 148
1.20.
(11}
0.15. ﬁ L3
2 T 4
010 Lt
0D §
[ifi 5
020,
iy oo |IL A
00 %00 X0 ®0 4000 400 @ &S50 6ood 0 1=0 | 080 2500 3080 3500 4080 4500 Mmoo B0 @
Mame Retenton Time Area % Area Height Int Type Name Retenfion Time ArEa % Area Height Int Type
1|F2 49,587 841886 21,90 84457 | BY 1 Ad 47,954 1374873 15.8 128784 BE
2 |ck 50.211 3002331 7810 225673 | BB 2 F2 49,624 22233774 84,2 1420977 BB
1% 67. TH-EnbE °] &% v gAbxde] Ak 27 68 TH-EnlE &3 m @Az de] ik
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A2 A fFAkd 5 A8TFF9] Saponin A A F A

Ades AFAEIAE ARSHI] AB e FIF Bl AN 87HE HF 2 53
FATL MED H8FF T Y 2NN FAT DARES S8 AT A¥LAT 1
A3t 2T Aoz B,

o

2

2. A% AEUS FIABAIIE T30 YOHAE Fio] AR R J50] Y FATFE NRT
Sd 48wF % OANES BAE 23 WSS FAT B0 dE FAT FF 601F Hus
T, AF FAT 43¢ Fusel AFE 1 gotel FFLA) 55 SR

S
3. AFTEF 2 AIZY AFREAY o] JE FATFE 2AHEEREH IHFHEGHA V54 AF 2 SFF
Nl S LAz Hed fF<.

N

. BXZE HEHY B-glucosidase EAI* @ Saponin A& EA T2 F4

*major saponin® WE AT 71X @S E& 5] minor saponineZE HAFA]7|H Ex}gFo] ZbolA
saponin® AW T57F &ols] F. wEtA minor saponing AAHsE T2 B-glucosidaseZAl & HFEA
7FA oF st 2 B-glucosidase AT FE EA% A7 0008 492

1-1. 438 3 =4
CARY FR > 75 By > esculin test > Y > PPDEE > TLCEA

«*TLC A 7}&m: chloroform : methanol : water = 65 : 35 : 10
«=E A A ok 10% sulfuric acid(with MeOH)
«— PPD standard®} #F+5 ¥ A %2 PPD mixture blank® TLCZA sample.

C-K
F2
Rd
Re FApgkol 2, w]FAo] 7Mh&4E Spoto]l $1ZelA WAl g,

= 1 i=
Rb1 . - . o - - - .
Z F2 C-K%°] minordtttal & 4 215 Saponin A4 =4S ¢ H7F3 major

o
saponin< PPDA <€ < Rbl, Rc, Rd mixturee]™ ol 23] minorZ 2] 7l3}o]
Standard blank ©]Fo] %W gpoto] Y =E o] E3S Folsu S

1-2. 49 a3
D w5 g1 yy
¥ 40, AZH 7 FH Y Y
EUIE sample 7} Isolated B-glucosidase saponin {3+ A
A A= 23 703 15 7
B AR 27, L TE2E 1, 949 1, AT 2 326 10 3
C uAdd] 5, 21 12 0 0
D 2= 33 436 2 2
E A= 10 57 20 0
F A=A 4 115 44 4
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D 3%3% crude enzyme®] whl A=k

) #F(B-glucosidase activity =4 +): 3701 ¢

HE} SFFIA| oA S HF -
QAR SR

6015

1-3. A &4 #4247 Crude enzyme 2438 A

1) B-glucosidase activity9 7} =7

o e
Hot
o
o o
N
ilfe3
E
_O|L
9 m

Aol HFskel 7] ODF 2 484]

- 133 -

G A= 12 211 71 0
H #2116 121 26 0
1 1A 3 47 27 0
I 1A 3 54 30 0
K HA10 62 8 0
L AA10 67 23 0
M A =16 197 19 0
N A =13 277 45 0
(0) 1 A25 333 61 0
P [STEE] 29 13 0
Q A= 3 5 0 0
R 2z 11 174 65 1
S A5 4 3 3
T A= 4 48 2 2
U 1A 5 41 4 4
Vv A 4 23 22 14
W A 20 170 48 0
X A =14 34 34 11
Y A2 5 123 6 1
Z A 5 32 3 3
sum AX241, 46, ST2E 2 AA 3 3701 601 55
2) PPDE ©]&3 Atxd d3% 8 2E A3
E AL AR o AbEd Ak g A
sample 7] Isolated B-glucosidasev | saponin
HA241, 4 2l6, . T 2E 2, A& 3 3701 601
F Alm 4 251F (A 241, 945, LFE2E 2, 7+ 3)

Aslo] e HS Escuhn( 1g/L)3} Ferric citrate (;0.5g/L)




¥ 42. EsculinGlg/L)¥} Ferric
08 citrate (;0.5g/L) FT&H& o] &3
HErZFaA oA 9rh Eo
I3
o +=9.
04 | - I [ | = — T T
" activity oFH  activity oY
III IIIII 1 1 31 G207
S IS BB G NS EEEEEEEEEEEEEEEEE BEE 2 X10 32 X2
g 4 V14 34 S2
f\f’!:q'vlﬁ:2;ﬂml‘:wfcor<mﬂL'|[ﬂ\.'\"'\"Jﬂﬂﬂﬂfﬂl.:l"‘ﬂN 5 W68 35 W115
[N L e 6 B I B O 4 R I T = - I e = e R B
gz » - P e 3333 AR 6 W69 36 W40
7 W120 37 D433
Lactabacllis Rediacocys 8 D57 38 W72
9 W118 39 F3
0 10 W11l 40 V10
11 V11l 41 w121
1 12 W119 42 W94
13 S3-2 43 E12
05 14 V1 44 W82
15 V5 45 U222
0.6 16 W114 46 128
17 W108 47 F64
e el . Lilill, L = s T
ittt ==
02 20 w112 50 W39
LT ERERRA Ry T To—
0 22 V2 52 W62
el PREE R EERRREHEEEER R R R T R R
- ™ - Lol 1 1| = —
g = z|zlz
2222|2122 2122222 o5 Wilo 55 K2
26 V6 56 W96
Leutonostoc o7 707 57 S1-2
28 732 58 W32
a9 69. FE39 crude enzyme®| WELZFIAITIOLA &4 o 29 Wizz E89 0100
. 30 V8 60 721
7V ERE Ve BE
W El 2 FFZ A thol Al (B-glucosidase) A I AFE U A 3EAd o] FAAAE dolr7] ¢35, B-glucosidase
Aol =2 A2 10719 & Ao (Ll, X10, W113, V14, W68, W69, W120, D57, W118, W111)
AP d3EAdES vk
e E A A holAl BAo] Qlofof AL S AR F b AL Waka), WeEEaA ol 24
o] EFrhal A Atz o] ¥ & o] FolX A gerhe S s A S.
— WEZFIAITolA] AT T F ALEW d3o] M 2 ® WMD) FE ol & o AdES 1.

2) Crude enzyme® saponin A3+ &4 A=A
A M =Abe] = Rbl< Lactobacillus brevis sp. D574 F%73F Crude enzymeol #&l3le] 48A17F & A
FaH S HAAT

MRS wj#] 2, 1/2 MRS ¥lA], 1/4 MRS wl#], 1/8 MRSwj Aol Ztz} 55 wjFstg om, wjx] H7t&
o] 7‘4E—r% crude enzyme®] &Aoo ¢ £ o2 FH &

1-4. M el S FZAGolA] Aol I+ #F9 16s rRNA sequencing 23}
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- Leuconostoc %

Akt 2] 16s TRNA sequencing 2 3}

¥ 43. Leuconostoc sp. 9] 16s tDNAG 7| A A #A o] o3k G7I-Ldo] 71 FAS #59 fFAE.

grou | No. | sample No. pSequence Accession | Similarity
Z 32 sm 32 Leuconostoc citreum KMZ20 DQ489736 99.847
X 10 H=] 216 Leuconostoc inhae THO03(T) AF439560 98.498
X 2 A= 216 Leuconostoc kimchii IMSNU 11154(T) CPO01758 99.247
G 207 A=A 84 Leuconostoc mesenteroides subsp. dextranicum NRIC 1539(T) AB023246 100
F 3 A=A 70 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(T) CP000414 99.728
F 64 1= 72 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(T) CP000414 99.729
S 2 712 200 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(T) CP000414 100
W 39 #A 150 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(T) CP000414 99.03
A\ 40 A= 150 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(T) CP000414 100
W 69 A 156 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(T) CP000414 100
A 71 A= 156 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(T) CP000414 100
W 72 A= 156 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(T) CP000414 99.739
W 73 712 156 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(T) CP000414 100
W 82 2] 159 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(T) CP000414 100
A\ 94 A= 159 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(T) CP000414 99.867
W 9% A 159 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(T) CP000414 99.851
W 100 A= 160 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(T) CP000414 99.799
A 108 A= 161 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(T) CP000414 99.679
W 110 2= 161 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(T) CP000414 100
w 111 1A 161 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(T) CP000414 99.804
W 112 A 161 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(T) CP000414 99.733
W 113 A 163 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(T) CP000414 99.762
W 114 A=A 163 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(T) CP000414 100
W 115 712 163 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(T) CP000414 99.817
W 118 =163 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(T) CP000414 100
A\ 119 A= 163 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(T) CP000414 100
A\ 120 A 163 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(T) CP000414 99.809
W 121 A 163 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(T) CP000414 99.822
W 122 712 163 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(T) CP000414 99.83
7 27 sm 27 Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(T) CP000414 100

- Lactobacillus% 42 16s rRNA sequencing 4 3
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¥ 44. Lactobacillus sp. #52] 16s tDNAG7IAE A6 93t d7]-do] 7 FA8E #59 FA:E.
group | No. | sample No. Sequence Accession | Similarity
D 57 2129 Lactobacillus brevis ATCC 14687(T) EF120367 99.733
D 433 A A159 Lactobacillus brevis ATCC 14687(T) EF120367 99.735
E 12 =61 Lactobacillus brevis ATCC 14687(T) EF120367 99.354
S 3.2 A= 200 Lactobacillus brevis ATCC 14687(T) EF120367 99.866
A% 2 A 201 Lactobacillus koreensis DCY50(T) FJ904277 99.258
A% 6 A= 201 Lactobacillus koreensis DCY50(T) FJ904277 99.341
\% 8 A= 202 Lactobacillus koreensis DCY50(T) 1J904277 99.211
Y 13 A 202 Lactobacillus koreensis DCY50(T) FJ904277 99.309
A% 9 A= 202 Lactobacillus parabrevis LMG 11984(T) AM158249 100
v 14 #2202 Lactobacillus parabrevis LMG 11984(T) AM158249 100
I 28 A=A 105 Lactobacillus pentosus JCM  1558(T) D79211 100
L 1 A= 116 Lactobacillus pentosus JCM 1558(T) D79211 100
L 3 7= 116 Lactobacillus pentosus JCM 1558(T) D79211 100
S 1.2 A=A 200 Lactobacillus pentosus JCM 1558(T) D79211 100
W 65 #2154 Lactobacillus pentosus JCM 1558(T) D79211 99.868
W 68 A=A 154 Lactobacillus pentosus JCM 1558(T) D79211 100
X 55 A= 187 Lactobacillus pentosus JCM 1558(T) D79211 99.868
K 2 2= 106 Lactobacillus plantarum subsp. plantarum ATCC 14917(T) ACGZ01000098 100
O | 100 | A 162 Lactobacillus plantarum subsp. plantarum ATCC 14917(T) ACGZ01000098 100
W 32 A=A 149 Lactobacillus plantarum subsp. plantarum ATCC 14917(T) ACGZ01000093 99.822
A\ 61 A 153 Lactobacillus plantarum subsp. plantarum ATCC 14917(T) ACGZ01000098 99.868
W 62 2] 153 Lactobacillus plantarum subsp. plantarum ATCC 14917(T) ACGZ01000098 100
Z 21 sm 21 Lactobacillus plantarum subsp. plantarum ATCC 14917(T) ACGZ01000098 100
\% 1 72 201 Lactobacillus sakei subsp. sakei DSM 20017(T) AY?204893 99.834
A% 3 A= 201 Lactobacillus sakei subsp. sakei DSM 20017(T) AY204893 99.855
A% 5 A=A 201 Lactobacillus sakei subsp. sakei DSM 20017(T) AY?204893 99.835
A% 10 A= 202 Lactobacillus sakei subsp. sakei DSM 20017(T) AY?204893 99.725
A% 11 A=A 202 Lactobacillus sakei subsp. sakei DSM 20017(T) AY204893 99.869
- Pediococcus% 4k 16s rTRNA sequencing 2 3}
¥ 45. Pediococcus sp. 9 16s tDNAS 7| Ao o3 d7|Ado] 7+ FAeE FF9F A=,
group No. sample No. | Sequence Accession | Similarity
S 11 A= 200 Pediococcus pentosaceus DSM 20336(T) AJ305321 99.481
U 22 213 Pediococcus pentosaceus DSM 20336(T) AJ305321 99.607
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* HElEFZAolA] BT 601F T 6052 16s rRNA sequence 23 302 Leuconostocs 4k
].

#37 28% 9] Lactobacillus€ §4HF 1832 2F 9 Pediococcusd FAbTo] 9= Aoz 3ol g S,

* Sequence®X o] ¥R 4k F Similarity 99%0°]3F2] 4kt AlFF 40| g NCBI +5F 5=
2 KACC 7]1¥3t3 .
¥ 46. AT Al 4% 9] NCBI 5239 KACC 7|8 3.

No. o3 3 NCBI No. KACC No.
X10 Leuconostoc kyungheense THK-X10 JN128638 16238
W39 Leuconostoc yonginsis THK-W39 JN128641 16237
V2 Lactobacillus kyungheense THK-V2 JN128639 13235
\%s Lactobacillus yonginsis THK-V8 JN128640 16236

2. A% ZAF=ZE HH B-glucosidase &4 % Saponin A&TA FF9 &4

AE WdgAEel dAdgA #F2 FAsA 1131FY #F2 &5 E739 B-glucosidase &
AS H2E 3 A3 340F 9 B-glucosidase AL 713 #FE W ‘6]-9& QA BE o #&
33l AlE U AZ A S VIR E 725 5 &53513 IF 359 AT FE FAA L.

2-1. 49%Y 8%
Ad 28 &A

g9 n o 7 > esculin test > F18|Y > PPDHEE > TLCEA
* B-glucosidase &S 713 #9 stock @ H

-25% glycerol TSA BjA] o] &

™

D
Al

vrﬂ

JX‘L‘

2-2. A% A

@® [B-glucosidase &4 & 713 T2 A Ay}
Esculin disc testZ= E3}e] B-glucosidase &4 7FA 5 34071 = W 3},

O

E 47 QA% ARAN Eel@ w2 ateld 34 @7
= . B-glucosidase
Tl 1} 2= Q. =
ag | TEREA LS A e il 34 7 As
I:\:ﬂ—
A 112 092 2RI LB agar(= 120 40
YM(=9), NA
B 119 169 F5179 TSA 239 48
59723, 7] EH3,
C 129 039 s TSA, BCP 243 58
71%133,36
D 129 309 524,25, 71€H5 TSA 76 29
E 0re 1 527, 716t 1617,18 TSA 113 43
F 019 149 533737 TSA 1% 63
G 014 179 528733 TSA 30 26
H 029 149 XPEBS”AB 7]EH8 TSA 64 33
I 039 15¢ 271723, 71E} 20-1F TSA + Esculin 103 0
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3 48. Bacillus

as

] 03¢ 15¢ A51723, 71EF 20-15 minimal Agar 204 0
K 03¢ 22¢ 71723, 71EF 2025 minimal Agar 219 0
L 039 29% 71723, 71Ef 20-3F TSA + Esculin 56 0
M 03¢ 29¥ 271723, 71 20-3F minimal Agar 110 0
Al 1823 340
3) AW # #5F9 Ginsenosides A% 58 A= Ay
D Axd AEFEAHE 7R = FF F3 59 16s rRNA sequencing 2 =}
% F9] 16s rtDNAG 7| <L

=

Hol ol @7 e] A fALH T

Fob AR,

Group | No. Sample  No. Sequence Accession No. S(1Or/21)11
C 180 459723,71EF13, 71*133,36 Bacillus  vallismortis DSM 11031(T) AB021198 100
C 195 F79723,71€H3, 7 *133,36 Bacillus vallismortis DSM 11031(T) AB021198 100
C 200 F79723,71€H13, 71%133,36 Bacillus atrophaeus JCM 9070(T) AB021181 100
C 203 F79723,71€H3, 712133,36 Bacillus atrophaeus JCM 9070(T) AB021181 100
C 209 F579723,71€H13, 71%133,36 Bacillus  vallismortis DSM 11031(T) ABO021198 100
C 220 F79723,71€H3, 71x133,36 Bacillus vallismortis DSM 11031(T) AB021198 100
C 233 579723,71€}13, 71%]33,36 Paenibacillus jamilae CECT 5266(T) AJ271157 100
C 237 259723,718H3, #233,36 Bacillus  vallismortis DSM 11031(T) AB021198 100
G 7 728733 Paenibacillus polymyxa IAM 13419(T) D16276 99.355
G 9 5728733 Paenibacillus  jamilae CECT 5266(T) AJ271157 99.484
G 10 528733 Bacillus licheniformis ATCC 14580(T) AE017333 100
G 11 5728733 Bacillus licheniformis ATCC 14580(T) AE017333 100
G 14 28733 Bacillus licheniformis ATCC 14580(T) AE017333 100
G 15 728733 Bacillus licheniformis ATCC 14580(T) AE017333 100
G 17 28733 Paenibacillus  jamilae CECT 5266(T) AJ271157 99.621
G 18 728733 Bacillus licheniformis ATCC 14580(T) AE017333 100
G 19 528733 Bacillus licheniformis ATCC 14580(T) AE017333 100
G 20 728733 Bacillus licheniformis ATCC 14580(T) AE017333 100
G 29 528733 Bacillus  vallismortis DSM 11031(T) AB021198 99.876
G 36 728733 Bacillus licheniformis ATCC 14580(T) AE017333 100
G 37 28733 Bacillus  vallismortis DSM 11031(T) AB021198 100
G 43 728733 Bacillus  vallismortis DSM 11031(T) AB021198 100
G 44 5728733 Bacillus  vallismortis DSM 11031(T) AB021198 100
G 54 5728733 Bacillus vallismortis DSM 11031(T) AB021198 100
G 56 528733 Bacillus  vallismortis DSM 11031(T) AB021198 100
G 57 728733 Bacillus  vallismortis DSM 11031(T) ABO021198 100
G 61 528733 Bacillus  vallismortis DSM 11031(T) AB021198 100
G 63 728733 Bacillus  vallismortis DSM 11031(T) AB021198 100
G 69 5728733 Bacillus  vallismortis DSM 11031(T) ABO021198 100
G 74 428733 Bacillus  vallismortis DSM 11031(T) AB021198 100
G 77 4528733 Bacillus  vallismortis DSM 11031(T) ABO021198 100
G 80 5728733 Bacillus  vallismortis DSM 11031(T) AB021198 100
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4) mloly Atxd oz Asto] g FHFH oF 125 gk ITS sequencing

¥ 49. FEFY o5 12F] B3 ITS sequencing 23

A3t

Strain Name Type Strain Accession No. Similarity (%)
THN 2-3 Aspergillus fumigatus JE754466.1 99
THN 2-11 Lichtheimia ramosa HQ285667.1 99
THN 16 Aspergillus flavus FJ]654480.1 100
THN 17 Lichtheimia corymbifera HQ285666.1 100
THN 19 Aspergillus oryzae HQ285588.1 100

THN 21 Aspergillus flavus AM745114.1 100
THN 26 Aspergillus oryzae HM572296.1 99
THN 33 Aspergillus flavus FJ654480.1 100
THN 53 Mucor indicus FN650641.1 100
THN 1 Aspergillus flavus HQ340106.1 99
THY 1 Aspergillus oryzae HM143899.1 99
THY 13 Aspergillus oryzae HQ285586.1 99
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7} A8

MRS broth(Difco, USA), Lactobacillus-Leuconostoc-Pediococus 42 21&4 FAt 60
Saccharomyces %9 &5 20%.

ofN
S

+

el

=
=
wn
o
=
S
S
5
=2
>
[\]
=
>
)
offt
o
0,
ofN
E]
)
==
o2

2 S 5 AZ2 MRS brothell 1%(v/v) 3 38Fe] 30CAA] 24
Eot e Mgl BIeld A¥S Adetglon 74 2Re 17 3217 2ol 58 3.1
_]

/\]Zl— =9 =

A HE AR gy 71eAd 54 AgHel DPPH assay 9t tyrosinase inhibition assay® 2tz a4k
=

h

o
3}

,: 9) ( 3) A P P ( ) A AN AN
o b P b 5 AP 55 f SRR AR
T Y N L T P Y VY s P o t e in L R R A A A A A
obipeir T AR T
il O < | B TS L oS e Supernatant U5
e Y LIS, precipitate ANl sttt
et i AR
A A
=22 =101 2 000 ok S : B il |
| @d221¢12.000rpm, Smin, 47

(4) 1 [ )
| I N N A foosese A
T T 1 Fatytyl TaTevst

HH Supernatant - shatets boteters
T s ]
el 25050
EEEEEEEEEEES s e
B 7= = Q. A 3] = Bl
I 72, 957158 3 A4 €5 Uy

A5o54 Bhe 24 F5 Ee gesw e 2

(1) Tl &Y (cell-free)

(2) 12,000rpmell Al 5&3F LA Egste] 2 33 FE 0.85% NaCl &ejoz = ¥ Aojfjo] 73
MRS brothE Al A3 cell

(3) )& =57 cell HFH71E o] &3t FA =

(4) (3)5 12,000rpmol A 5F7F A& sl AL A=

(5) (3)% 12,000rpmeol| Al 57 YA FEE st AL sh&H

6) ¥ WFdS 12,000rpmol A 58 F YA EHF ] A& A=

(7) (B)ell 20T oFMES 48] Foukd Qo] 4T A 307 JA A7l & oA ES AAT IAAE
SR = L

p 7t B AR A 29 1310 F7)% £ wEd tSy g

(1) MRS broth®] L3k AAQl gzkA o] ofo]w el A celle] dEH ] A= Fo. AHdES I4

(2) ¥ oA o] ofo] 1] A

(3) (2)9F Hlzs=gk AEls ®BQl oFzhe] Aol A+

(4) ¥r A gE. FAdE

(5) (2)¢F Hs=3 AEls 1ol

(6) TaA oA dH. S FAsHA @
0 ] 0

(7) A Ao



1-1. 9584 7154 @59 DPPHA#} <l

siksted A7 /\]EQ] Ax e WHS AAsH7] 8t Leuconostoc mesenteroides D433 #FE o]
= (cell-lysis, precipitate of cell-lysis, supernatant of cell-lysis, cell, Protein
precipitate, culture supernatant)< 7}A 1 ¥ 23S A3 31t}

7 EAdo] A SA4E 82 protein precipitateit 8 &2, o WSR-S AR F AFAE F
o] @ e A

Aste] AL AAA7 BFojt} 13L& o2 culture supernatant &3 7}, cell g}
o =AHYgor cell-lysis H3o] BAo] 714 Yo Aow AL} o2 ufgoz Ay FAHH
ANBE cell o2 B3 HTE celldA] S cell vp2o2 BHlste EAd a3t gA4lo] g Aoz

19 73. DPPH assayE &3 38 9 silsl &4 AA A7
m

1. Control (kojic acid 100xg/mL), 2. cell-lysis, 3. precipitate  of cell-lysis, 4.
supernatant of cell-lysis, 5. cell of strain D433, 6. protein precipitate, 7. culture
supernatant of strain D433.

(2) Tyrosinase inhibition assay

Efo] 2 Al LolAl = L-tyrosine®] L-DOPAZ H&¥HE= AL W79, L-DOPAE T
dopaquinone2. 2 A 3tFE vt} Dopaquinone 4F3}% o] leukdopachromed 713* dopachromel & 2 A
A3 5™ dopachrome®] 2]3] melanine] A4 F o}

ol ZAtolAl B4 oAl Age muBy 24

4 = Agow 4ol

24 Wyew s de 5 A3
tyrosinase°l 2]l A A Sl+= dopachrome ¥& =A3t= Wwolth 7|A 2 2ol E2-E L-tyrosine¥
L-dopa F7FA &®j7} F= 2xol¥, & Aol = L-tyrosines 712 = sto] AdS APt vy
44 A8 N5 AA"Y $HES AA7] 918te] Leu mesenteroides DA33 w5 o] &3 thAl7}HA]
3 & (cell-lysis, precipitate of cell-lysis, supernatant of cell-lysis, cell, Protein precipitate, culture
supernatant, 19, 3.1. I 57154 H7HE &AA g5 Uy)S /HAn B AFSs A8 Sk vy
54 A¥e 29 1359 =xE YERY Sl

=
32
rl

_1[)1'

7V gAdo] A =AY e ksl &4 Ao A9l o] protein precipitate® ¥ 0 2 1 HjF Y
S AR F ASAS FASY gl E S JAAZ] B ot Y] 471x] B oAM= EA o A
o7} frelskA ekt

p 7] A3 DPPH assay % tyrosinease inhibition assayHS o]&3&] ¥§ &5 dH3 2d
e s ATtk g o] et EYES S
Z AzFden, 7hg ol Axd Alms wWdE cells Iste] Al

5 A% gl
W oEEAe 2 @ A5 9 Aew L}E} ko
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SHE As dAdE e wek B dFe] s @4 mwad s S-S die sided =i
2 Yehdllt 1xpd e 223 # 55 o] &3 DPPH assayol X @bl o] $-9=3 i F&= D433, F45,
W695 ©]2.1, tyrosinase inhibition assay& €3l W% &35 HES A3} D57, D433, F3, R40, S1,
W32, W33, V8 T°] -3 dits B3

Ll

=
[e)

]

olE F AMEW A Ao 3 FFE D57, D433, W69, S1, W32, V8 o1 o]z3t 23}
sto] & o, D433¢] 7FE 53 95 F3 58 7H Ao 2 AtsET
Foto] Saksty 2 ow &4 5 IR A4S AAAZ
= 2813 Leu mesenteroides D4330] HZ AA oM,
A% gdo] 5 dFE B Al A e 7R ddEe] HE dAskh

lllllll%#l4;1lli

2%l 74. DPPH assays &% 2k w50 kst &4 54 Aot

1. Strain D57, 2. Strain D433, 3. Strain F3, 4. Strain F45, 5. Strain F64, 6. Strain R&0, 7.
Strain S1, 8. Strain U22, 9. Strain V8, 10. Strain V10, 11. Strain V14, 12. Strain W32, 13.
Strain W33, 14. Strain W65, 15. StrainW69, 16. Strain Z27.

.......

1% 75. Tyrosinase inhibition assays ©]&3 Z} w9 njwlgdx =24 Ay}
1. Strain D57, 2. Strain D433, 3. Strain F3, 4. Strain F45, 5. Strain R50, 6. Strain S1, 7. Strai
W32, 8. Strain W33, 9. Strain W69, 10. Strain V8.
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D57 D433 F3 D437 V8
Leuconostoc Leuconostoc
Ir;glsce%rggfégges mesenteroides mesenteroides Lactobacillus Lactobacillus
PN subsp. subsp. brevis yonginensis
subsp.  suionicum mesenteroides mesenteroides

(R
MRS brothel Al 15A1 75 E st 55 M EZF whole milk broth % skim milk brothol
1%(v/v) FF3sto] 30TCelA 15A12F v gst & 5 A5 4= 2 32 J7tE T30

oo Ay 5 a3

AbE M gko]l gt FAb S 575 o] &dte]l HA Ef R EA B Al HE wige A
BE #F7F RE WY 204 A5EAT

W Fs 9%k A Ao RE ZF A B B g4 &85 8%, 05% o A" HIbste] wid sk
v BE A9 27] pHE pH 7.05= Alztstlom, 2d3ke] wjeF 5 zlakel] Ado] o3k pH A&7t
HZEJTGE 8). ol2ldh AAE mFo] [dA W g 5 wAE o] &3 TEF A Ao wiF
A= §le o= Belg

o] ol&ste] 20We M Wrtador FAHE s HGES st #HEHIME FAAT
LEFe #edrt 84e 53NME ol&stoen, Wi ERowm= HEaFo M I BtE HESIA
B7F Ae E 99 ¥ 8o et BE #E ol oA dA BRIV gA BRETGE 5%
B7e Wkt ol d Ao v AA il SrE Al ofgk a4k sto] VdldtE sow W
SRt} o5 #F F Lactobacillus yonginensis THG-V8 £ Z AT A Z Edlo] Este] AdT=2
Bu¥ 5 (Lactobacillus yonginensis sp. nov., a lactic acid bacterium with ginsenoside converting

activity 1solated from Kimchi. International Journal of Systematic and Evolutionary Microbiology
(2013), 63, 3274 -3279) = 1 o|m|7} Avtal & 4 Stk

shA R o] et ApA| A Tl HE Y Ao QoA ut e HAY
e W, FAsHA "olxtta A rs 2 AFAEL HaFo & ste] AFES 2E Uk
okl f-At ~EtEHE A ESEY] Lactobacillus bulgaricus, Streptococcus thermophilus, Lactobacillus

acidophiluss < 183t}

Tafrel FvE SAAYN Aste], AA B ® 2A EFelAM 3T £ wids FF s
AAZ A Ha= 24A3F TR AAEfe] Bt} o] AFho] A g dojx= 540 o
W pHel Wat7E 719 glidth. whde] 24 Ef/E ol &3 vl = 9AREA] Sold Wstrh gl
o 24413 Fofl stah o] A8 WolA B AgAtEo] EEdte] AwE Atxd Ae fAbe B
U dedor 7|aert dAs] srobxth olgg dddome BA ol wiF 2443kl A pH7Hk
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¥ 56. AFEY A3 o A E gx] BEfolA e HF pH

1 2 3 4 5 6 7 8 9 10

Initial pH| 7.05 7.05 7.05 7.05 7.05 7.05 7.05 7.05 7.05 7.05

Final pH| 5.65 5.01 5.53 5.37 5.68 4.87 5.74 4.79 5.06 5.46

Whole Skim | Whole Skim Whole Skim | Whole Skim | Whole Skim

Broth
milk milk milk milk milk milk milk milk milk milk

Miocrobe| D57 D57 D433 D433 F3 F3 D437 | D437 V8 V8

E 57 AHEW A8 dFe) A4 % wA BgelAde s vt A

N

1 2 3 4 5 6 7 8 9 10 |Average
Color 3.1 2.2 2.6 1.8 3.8 2.8 3 2 3.2 3.3 2.78
Flavor | 3.1 34 3 2 33 24 3 0.7 24 1.2 245

Taste 2.9 2.8 23 1.6 2.6 2.8 3.1 0.1 2.9 0.4 2.15

Average| 3.0 2.8 2.6 1.8 3.2 2.7 3.0 0.9 2.8 1.6

" '!' e C 0lor
10 3.0 - 2
_— Flavor
Eg : e T a5t
13
o = a3
1
3 —4
5

a9 76, AFEY A 5o Ax 2 g EfolAe] B Hrt A
> d S F= AFE7] gl AdE AMED AS 32 v|E dF 5
< 4 HdE UHE ol&ste Alxd diAMAIE 35
Streptococcus thermophilus, Lactobacillus acidophilus 59 &% At 28tHE HAX EFoA 12
Z A~
2

AR EQ BEF LR FOl AR =S Hbeke Ao & vt ol 2 AT ®
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e
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Y 10914 WA BhE, e S BE AT A9 SA5%T FAsF T 8AES HA
A4ee ST A9 A5 T 5 9]

of WAST QiAo SAN AAxeE thsha el
[e)
o
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=
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oX

P oAAE SR A L P AN BE FALS AR oF AGA Aol H5HEZ A4 )

QN4 A=A diARA] JAE =G "iIwd
1. F o Wik
[EBRES W A
- 1l =] : Lactobacilli MRS broth (Difco, USA)
- =2 5:30TC
- 7 x| vl 2k, ~12hr Bl 2F
- “70C el X\ AEellA 2-33] AlnieF [ vk e = AE
@ Faelek

- =T wers wiA

fe 7 w/v)
Sucrose 0.5 %0
Yeast extracts 1.5 %
Crude saponin S0ppm
Sodium acetate 0.1%
Manganese sulfate 0.005 %o
Potassium phosphate 0.2%

- vl =] Ak =3 807C. 15min
a2 EHEE Favlek § wA S A el HF (1-10%0: viv)
= £ =:30T
- ERE Hx: 50rmpm (ZE ] vkl A
= ~9 hr Hj<F
- =7 pH6.5 U2 (FE 5 pHcontrol 1-5)

2. 2 s
@ & ZLs
- B wrmg wix
g H7FE (wiv)
Sucrose 0.5 %0
Yeast extracts 0.5 %o
Crude saponin/<91-4 72 200ppm
Sodium acetate 0.1%
Manganese sulfate 0.005 %o
Potassium phosphate 0.2%%
- H=| b =31 807, 15min

- T E=EE Sl s HF A--10%: vAD
- 2 %:307TC

- WRE HE S50rpm (4 & r) wlieke] FE-5

- 20 hr ~ Wl =¥

- 7] pHe6es 2] (4E %5 pHcontrol |1-&)

a9 77 A4k Ak diARA gk A Y] v
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