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SUMMARY

| . Title
Development of Physiology Activity Material from Herbal Honey and Medicinal Herbs

II. Goal and Necessity of This Study

Skin has a function of sensing external changes such as recognizing sensation and
temperature control. It also has a barrier function of preventing the loss of body fluid and
protecting the body from toxic materials, microbial or physical stimulation, and ultraviolet
rays. Skin’s outermost horny layer plays an important barrier’s role and enables the skin to
carry out its normal function of suppressing the loss of moisture and electrolyte from the
skin surface. When disorder in the horny layer lowers the moisture content, the skin is
damaged as it becomes dry and loses its luster. Psoriasis and atopic dermatitis are typical
examples of such a skin disease. Atopic dermatitis is a chronic inflammatory skin disease
that accompanies symptoms of eczema such as xeraderma, erithema and exudation whose
morbidity rate is rapidly increasing as the commercial use of toxic chemical materials
increases with advances in industries.

Atopic dermatitis attacks mostly infants and young children but nowadays adults are also
afflicted with it. Although there are many theories about the cause of atopic dermatitis, its
causes and outbreak mechanisms are not clearly understood yet. It is still merely inferred
that a complex combination of genetic hereditary, environmental, immunological and mental
factors seem to be causing atopic dermatitis. Currently, steroid is being used to treat atopic
dermatitis. The problem is its various side effects when applied for a long time. For the
treatment of atopic dermatitis, development of materials derived from natural is needed to
solve various side effects and drug resistance.

Herbal honey, which is used for natural sweetening and health food, contains fructose,
Vitamin C, minerals and a variety of biologically active materials whose effectiveness as
cosmetic and pharmaceutical materials is widely recognized and its demand is on the
increase. Moreover, it is known that herbal honey is capable of suppressing harmful
microbes and accelerating wound cure and anti-oxidation function. Recently, researchers
have been focusing on the antibacterial activity of bee honey produced in many regions of
the world to be used for the treatment of infectious diseases.

Chitosan is a polycationic polymer which has a variety of biological activities which are
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effective in anti-cancer, immunity-enhancing, wound curing treatment. Thus chitosan is
being used in many different fields as materials cosmetics, artificial skin for surgery and
bioanalytic films.

In this study, bioactive compounds which are useful atopic dermatitis using natural
substance especially, herbal honey and chitosan develop to solve various problems of atopic
dermatitis agents such as serious side effects of treatment, drug resistance. Also, the skin

care products develop and commercialize using bioactive compounds by NT/BT.

lll. Scope of This Study

The incidence of atopic dermatitis is increasing according to the industrial development
and dramatically increased use of harmful chemicals. Currently, the agents used to
treatment of atopic dermatitis are an oral antihistamine, local steroids, oral steroids,
antibiotics, antivirals, antifungals, desensitization therapy, probiotics and oral/topical
immunosuppressants. These agents have the possibility of atrophy of the skin or growth
retardation in pediatric patients by long-term administration. For the treatment of atopic
dermatitis, development of materials derived from natural is needed to solve various side
effects and drug resistance. In this study, bioactive compounds which are useful atopic
dermatitis using natural substance especially, herbal honey and chitosan develop to solve
various problems of atopic dermatitis agents

O Physicochemical characterization of herbal honey and medicinal herbs

O Antibiotics activity and cytotoxityofherbalhoneyandmedicinalherbs

O Antibiotics activity according to the composition ratio of herbal honey and medicinal
herbs and optimization

O Fraction of water soluble chitosan according to the molecular weight and
development of water soluble chitosan with optimal biologically activity

O Biologically activity according to the composition of water soluble chitosan and
herbal honey

O Induction of atopic dermatitis on NC/NGa mice

O Investigation of treatment effects of the atopic dermatitis (In vivo)

O Preparation of water soluble microparticle which is able to load functional ingredient

and the evaluation of stability

O Percutaneous absorption formulation using water soluble microparticle

O Development of skin care products



IV. Results of This Study

This study is the development of novel atopic dermatitis agents with optimal antibiotics
activity and low cytotoxity using herbal honey, chitosan and medicine herbs. We confirmed
physicochemical characterization, antibiotic activity, biological activity, and treatment effects
of according to the composition ratio of these natural materials. Also, we successfully
separated by molecular weight of chiosan using ultra membrane system and characterized
physicochemical properties and biological activity. Furthermore we introduced to optimal
composition ratio chitosan and herbal honey for treatment of atopic dermatitis.

The atopic dermatitis was induced five-week old male NC/Nga mouse by applying
DNCB solution for evaluation of final material with optimal composition ratio. The effects
of atopic dermatitis treatment were investigated by applying final optimal composition and
commercial drug to induced atopic dermatitis mice. The sensory evaluation and scratching
frequency of optimal composition of herbal honey and chitosan group was significantly
lower than the drug control group. Also, experiments of immune-related cytokines were
obtained the same results. The chitosan microparticles which are able to load functional
substance were prepared to various factors such as stirring speed and concentration of
chitosan solution. We successfully prepared chitosan microparticles and introduced optimal
condition. For the treatments of these chitosan microparticles to atopic dermatitis mice, we
were able to get excellent results. We were successful in developing effective cosmetics to

atopic dermatitis. Currently, these cosmetics are in commercialization stage.

V. Accomplishment of This Study

The aims of this study were developed novel atopic dermatitis products using natural

materials to solve various problems of atopic dermatitis agents such as serious side effects
of treatment, drug resistance. Also, the skin care products develop and commercialize using
bioactive compounds by NT/BT.
From the results of this study, the participating company has succeeded product and
created a product name and design. Furthermore, the participating company applied for the
trademark application. Currently, company is ready to sell through online/offline shopping
mall. Academic achievements, we presented SCI grade articles and many presentation of
domestic and/or international symposium. And we won the best paper award (3) by good
results in related society. Also, we successfully registered patents(Korea).

To industrialize results of these researches more effectively, we will continuously expand

manpower supplement, communication with expert in the other area.
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o2 I (MimyX Cream)o] ‘05'd u] FDAC A Fuj5QdE s
O mE2 AYPL AL H2H RS ABARZA EE A% AV 5 7B

]
A ZtE(stratum comeum)?] TZ9 AEES IEAIZYORZH OlEFE AE3e= MEE

9]

il
ol\

A
O dE 7»REFEAeE ddz2r] A4S AEs ¥93ste fAbE(Lactobacillus
paracasei’)E 27, 2005'd 9¥ #H AF EA
O f2kt el &43l 23 o] macrophagest 22 Woo)] FHEHE RZAEE A=
sled IL-12/1L-185 A A4d3te] Thl cell& Zo] MAst Th2 celle HA AAste WHo=r 2
Aoz olEne] &IZHQ IFN-gammas FALSE d7IUE
O #HZ vzoA= EPAE H|%stel DHA, GLA, LA & A9 1=8x3} Aite] o

b= BHE Flo $Eol T BEAVD AT

O ©¢]&9°] arachidonic acid cascade®l] v|x|= @Ad7|Zto] da] FHE QlojA] IF
28 A5Adde Hd7bs/dol =A BT UF. weEkA olEe] AFER FFE off(fish
oil), A& FAF Fol FAG FAFAsAY HJEcE de /L A&

O 71 T4 JdFe] 748 T8 AA=S ol &3 A i &

O ul=& ‘94do) A ¥ DSHEA(Dietary Supplements and Human Education Act) ¥
= EWE AERU=d Aol 4% 2ddS 2FA FHolen, FRet o3 Ad 4
o7 AA dFeke AUzt A+FE mlmo|l F. wlw FDA= DSHEAS F&£HxX2 2000
o] “Botanical Drugs Guidance for Industry"E W&o AFIEL XT3 AFUEE
o AERAHEE Al 3 MEE 557 &1 78S el AT EAN FF A4
AT ddistet Agste] FEHE A4 F e EXE 7

22 .



A WA= Aefl=d AFe] HLEE ©IF(USPTO o 53 #HAF2
52 A5t 1976964 2003»#7%1 2810 E9F 1,968710] 27 o] ual, 20015
d7h7) 135979 £47F £23)

O AAHer ofEy g FX, 1AM, A7d2%, =5 Aol 7HF & ZeE I3 A

=3

2003

A

lo

o, @A AFE& ABAE dvsts AlA A9 3070 Ak miES o 12198 A= (REE

2] : DataMonitor 2007)
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00
Al
/M
i}

M 3Z Ay =3 4

Al 14 JAE d4E H§

L A 1ANAA - EFE=5Y A4 LA AT
7t EFEA okEd] i {83k A& EA] EsistE 54 A}
EZEY €33 B4 sty fstd A4S 2AstL UV, IR, NMR #2413
A AEINEs 2 TES5 HPLC 242 53] 54 719
o Agd B4 54 g9l
Human Keratinocyte cell(HaCaT)-2 ©]-83}o] A AE=ES Hrlsle BEZE AXE
me XE3st= RPMI-1640u) Ao A =248}, EZ
Al

4L A3t} o] A|EE fetal bovine serum
L dAHORE SMAZ] T FEI] FAAZ AIEE 96-well plateo]] HFFo] FHE=F g
E3 37ColA  24A17F  dj(incubation)A]ZIth 7)o MTT-EH(Gmg/ml MTT  in

phosphate-buffered saline)& 2zt o 7}s}ed, 37 ClA] 447t incubation & %, DMSO £
< 7}sted AAAE MTIT-formazan A &S =Qltt. 1 & ELISA readerE AFg-3Fe] 570nmol

o AgAd B2 a8 49
o dSge] Q3 bacterial cellss WIS T EFES FHHZ HHFE
Bactopeptone2 ©]-83}¢] 96 well microtiter plate(Nunc)ol] @A o2 HFak @ 3|4
FAAE 9ot Ze e r 3|43 of7]ol bacterial cells7t X wiAE HHEF 7H3
T, dHE 2zdA FEW WA O F Escherichia coli, B. subtilise LB agar,
Pseudomonas aeruginosai= NA+05NaCl agar, Staphylococcus aureus= TSA BJA|E ©|&35}¢]
spreadingdto] w43t & 2 23S 3t
ot EFES BeA #9
EZEY HEAH Qs fal AxFEHAY 2% W
ol EZFEAN A%z £ Ao wE Iad @ 54 9
(1) EFEF Atz EdxAd e do4d FE2 T8 54 83 bacterial
cells2 w3t & EFES HEEZ Z#F 3 bactopeptones ©]-83l 96 well microtiter
plate(Nunc)oll @A Ao 2 Agzk @i 43t FAAE 9o 22 WHe g 343 of7]
o bacterial cells7} EgH WA E AGHF 713 5, AT 2=oA =9 BAJH 2 F
Escherichia  coli, B. subtilise= LB agar, Pseudomonas aeruginosa-‘i NA+0.5NaCl agar,
Staphylococcus aureus= TSA ¥ A& ©|&3}¢ spreadingste] vjekst & I Ay E A%
2 ETEY Az TF2AF 1E =4 542 Human Keratinocyte cell(HaCaT)S

u
ih
Jz
[5i1
oy
ko
i)
i
A

3

ok

o},
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o] &3t MEZ HEEE Hriste] FMHoE EZEY AE 548 SHIT o] AEE fetal
bovine serum-& XF35}= RPMI-16408 2| of| A F2A3ity, EFSEI JAASE dAHoz 34
AAZ AEZE 96-well plateo] A o] FHE=E w53 37TCoA 2447
incubation)A] 71t} & 7]of] MTT-E 9 (5mg/ml MTT in phosphate-buffered saline)S z+ &
o] 7Fsled, 37 C oAl 447t incubation 3+ &, DMSO &8 75t A AHE MTT-formazan A4
AEL =2t} I & ELISA readerE A3} 570nmol|A 3 =5 =733}
o EZEH Az EF A A vlE =F
EZETR Aoz dxAdd wE A
Ao wet gdol W =&
AL FEAINEAS o] 83 EZTEH Aoz
EZTEH AofxTt gﬁt}% g 2

5

AEEL S L

j=s)
==
(o3
O
—~

z % g e AF
o E AUBA B0l BAE FEAAED Wimtol 2z AW A
B ATANA BAsT QE FEANEM Rt A27)En EA slolaE 9
o

7es T8 FEAVIEAS o8 EFET ASxd EFES YT AFL=

FEAINEA Yi/ulola =z JARS] HAHA B}
ZAAAEE A GEM) Y £ AXE R A (TEM)S 3] AZH Ux/rlo|mz Yate =
Z229 A BZ #X58 <

2k FEAINEA T ARy EAY 27010 AAs

ETEY Adzxrt EFE FEATEN YegA/mtolaz YAE ggd AFgez gt
€ % oEF fEE 55 EES 0|83 olEY FEATES B3 AT AFES HAY T
2=Z1A1 o] A A g}
7}. &3t
1) FF AdE Azt EFTol FXH FEAVEA vi/ulolmz 270A AAE
AL AFE Fote AR 2942 45
/\E] [e]

del Aoe mgoz o2 AIAd s oA UF YN T3]
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Human Keratinocyte cell(HaCaT)2 o]&3lo] AlE AEES Hrlste] AFxe] HME
4& ZA3th o] M EE fetal bovine serumS E3shE  RPMI-16408] A o ] Z4] 8T} E
1 FAAZE dAHoR FMAZ T FEF] FAAZ MEZE 96-well plated] & o]
HEE gtE3 37ColA] 2447 8 %(incubation)A] It} o 7]o] MTT-2(5mg/ml MTT in
phosphate-buffered saline)& 2z} of 7}5}e], 37ColA 447t incubation 3+ ¥, DMSO £}
L 715l AAE MTT-formazan HAEL =2t} I & ELISA reader® AM&3st] 570nmeo

ofN

o A EQ9 a8y g4l
g dEgol HQ3F bacterial cellss g3 T AodxE FHZ AYHFE F
bactopeptone-g ©]-&3}e] 96 well microtiter plate(Nunc)oll @A H o7 HFaF @ 343l
AT Lo} e HHoez FAM3C). o 7)o bacterial cells7}t E3E iR ZS HF=H V)3

3
T, dHE 2zdA FEW WA O F Escherichia coli, B. subtilise LB agar,
Pseudomonas aeruginosai= NA+05NaCl agar, Staphylococcus aureus= TSA BJA|E ©|&35}¢]
spreadingdte] wjoFal ¥ 7 AnE FART

ot olEy] ¥ i ¢o] fitd & »d s

(1) NC/Nga wh$-2ol 4] o}E 4 o2l fit

phe2o] 58 7] SR ARE me AuRAx HAE ARG Fo LR oE
7 |

—_

A3 LHIRAE BFFAG F, 394 HE F QAAFEAL Fol Exsn FEe 77
218t Tegadums H-&3th UH 2 FE2 AAESEHT QHERET S 2L Hez ©
¥atn FARET 3Ye] Ad F BAE sjRE wolyn 25U FEIE B 2FY F
F oAA ARASE fs dzod dAaFsaSe BAFAGL e 22 LHdENe
ArgFE ol moqx B4 FApg 34 £ A HA HAE FHEAD A FLF H
2 SR F A HXE FFREATIE 3€ F gojdnt
(2) NC/Nga vh-9-20ll A o}E¥Y w5

k20 F& F StERAAREE mE AEE7IRA] AAE AESIAL 2447 HXH S T

DNCB&-9S AR B9 =¥stx 3¢ F 23 =x3ch 13} X F 74RREHE 159 3

E F 1,37 1490 HE ARl AN B @l oEwy
Q.
[¢]

J_:ll_
W 94H %% BPEeEA olENY BRG] 444 AEE o

LA



2o 57b4 4Ee A WG P4 FPoE etk BgE

-3 AZ I (pruritus & dry skin),

ARERE),ez AEE
A3 B5HE

HZ3 ¥Z(edema & excoriation), A FE(

1 g A 3l(lichenification)o|th. Z}z}e] a-Eo] thal A g1e(04), 4 <

Are FAFgezA Ha 0FH(HT
/}}EH)A}OM HHATE Fo30.
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A2Ad AL =3 QA 2 2

1L Q-1 =3 AA

v ¥EEY 2E2 YN BY 1% v MEgy 289 FE Y Y A9
v Y 232 IdOEY, 5Y A% v Y 239 3d4EY, §Y A%
v EFED Yozl ZYPZY HH3 v OIEN F8 2R

v ZRRYES YARY &Y 1% v OIEN NE2I YT

v AEMN2 BE S BY 7% v HRE ARIESI TN

v AIEY O3z A TR v NE X I8 432 BY 25 @¥F
v OIEN NE 2t 7% v o3E MY R

v

ATHS MF2t / k /

B ATE EFB/PHR/7IENCERE olENY WRdd 443 AZe 4YTHE 2

T EAEL Fsa o] o] &% 27A0 AFS ML st FEI AETS HEAY

= 7 Y MEFHAZ FAsAET

A IAEZA NN gy EA7 7Eqe] E3ey 54 5& FHEH, 71EAHS o

€% 7154 BEEE 24 F 7 s mholaE YAE NEHeEN Jsd EE tE oA

4 Fo 2 o]F o]&3 27AlY AFS NLEHATE Al 24F FAlAM = ARG 49
Z 9 54 77, olEY {2 & Eds ¥ ol 3 olEY X5ade] HF EFS o
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A YES

0 Ojo|32 AR} HT X |
BEy 21 ohgel <
T YEs

NO

<_
A
MeEgy S8 §N X B3
y In vitro
Al

2 dAFoAs 71E9 olEdyg HREA AsAd FREHA 3
oA olgt FES AHE Ueld £ e AAEAA FHE JNEMHEFE 5L o859
2zt go] Qe 27A AFL ezt A

AFEZA 2 =2F 2735 vRe g2 ogst 218 HMIAFIHA in vitro, in vivo ’é@%
ot HAH xS =5t HFHoE AHgE EFRAAA E AAEFS AR
sttt
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3. 71338 {E AA

St Z Myt

SPE NPl T AR

BT/NT g&71& MF
MAIZO| THAZ} WOt FA|

5y 21 93
BTSl A% g M3
SEAY ¥Y 5 AN

-
- -

0101
(o)
YE/MES Yot HA
OHE Wt AE
WUNY 8F
\\ 2 7
AN ,/
—_— ey
SA2 9 QNS E HIIOH &4
OIENYE MRS sltHC=
HIOIR 5 A=
AZIAO HIE N
2 dFdAe 28 2 FAAHES HUIeHA K1 olEFA dEEE EHFoE AT
T AT 270AY AF NS st oW, 2AWEgn, FA7|G Tl (F)E AlF
3l JFEF 2 FE8 st
TAYSG s FaHA AHANAM FE AP #3 AT, BT/NTS §37E AF, A
b 3R kA weke A, AU udAE MRS 75 29 @=, BT AHF
e AF, TEAY HFE T2 AT oy FH7IHL el F)Me dTFESE
e o 2 AESH/ AFs Weks F)sta nAE kS nlAst e AL FF & Agst
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A3 A argy 2 49
1. A 1 A 3274

EFEL 59 dapnl MAE gA ste Vs, BEEH Fol 9l
R Og

B gtk R BA d#e 4R 94e A8 s wAsta oA
T a2 ol HRAE oAA 2L R3] AT AR ZARE 7T S ok b 2 A
A AH-E EFEL HEAG AR 3l £83 AT 4] 2 Aoz RN
(1) 9+ 24
7h 8=
© EFE AHH

EZEe $UuUt EF ofgdol 452 AFEA delthn Eol Uw Aol

HHE Ao g Folth B ATl AgE EFTES Ad A4S s 1,800 m o] e 1
A A 108 F - stcell AEE AES AHEstAth AA ESELS 738 FPAHAA H
et 3= ofx Foluf ofdZlES Y AAste EFE i stEoAe oz A,
ZREYL, 3, 29, BERR, FU1E ol R ok
@ AxT] Az
B Aol AR EFEY ety AR 2 A4, AdEd SA4E FHskr] flske
4R dEFE o8l AxES ARSI HERTFOoZ AMESAT. dutdez 47 &

o] 24L& ©FFQl frcutose?t 25~45 %, glucose?} 25 ~ 37%, ©|FF<l maltose7} 2 ~ 12 %,
sucrose”} 0.5 ~ 3%2 FAE UArtn dHA Jvk IF 12 F9 354 FxE YEHHTH
B AFo A AFE3 AFEL fructose, glucose, maltose, sucrose, FHFE 40 : 32 : 5 : 2 :
21¢] v &2 A|Zs}S 50 CollA §AIAH THeE F A BRI Ao ARt ojuf A}
= SigmaAk(F|F)ol Al EEARE FTYFA AT
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OH

OH 0
OH OH
OH o) OH
A) (B)
OH oH oH
H
o} o} o 0
OH 0 OH OH o 0
OH OH OH
OH oH OH oA H
©) (D)

a8 1. B X3Ho A= F. (A) glucose, (B) fructose, (C) maltose, (D) sucrose.

1)

O EFEY AxEY 7F 4

b A7) FHAAANMR) £4 0 EFETL dxES] FxodA vUehd ¢ Jde F42H)
FH3s}7] 918kl FT-NMR (Bruker, AVNCE 400, Germany)Z o|&3l] 'H
AHgstgth 'H NMR 2412 zhzte] EZ23 %% 3 EF PHfructose,
glucose, maltose, sucrose) & NMR §#]¢l DOl &84zl & 31314 o] F& ppm TH=

@ Hod E£FF=A(FT-IR Spectroscopy) &4 : EFEH} dxE 729 F{7|E £
25}7] 918t FT-IR(Shimadzu, FT-IR 8700, Japan)S ©]&3}e] KBrge 2 EAS AT TF
F= Al5¢ KBrg FAH 1: 10002 # iﬁt}ﬂ"q Hells Ax3 T A g A
of 2L AAS F HGH 99 4600 cm” ~ 400cm” oA FHsYT Ao w EA 5

& gEe Wz Faskals] sl 90 Cold AT BAAZC 2
FEHE 42 F BF FFY 24H 5E R FAsTh

FEA(UV Spectroscopy) &4 : EZEZ JdxE o EF <99 F&

482 F957] 95k UV(Shimadzu, UVI60I, Japan)2 o] &3kl R4ttt #7te] A=
E FFN 1 mg/mle] 322 F &3AIZ] & A4 dAA 200 ~ 500 nmof| A Z ATt
& 145 AAZZREIHIHMHPLC) 24 : ETEL JdxE Y9 B T/ IFFS
TFH35t7] ¢85l HPLC(Agilent, Agilent 1200 series, USA)E o] &3}e] £ o]—‘}i CEFE Y
glucose, frcutose, sucrose, maltoseE Z}z} 1% Fg&A oz A Fsle HEA o ALL3st9 . HPLC
XML o]l5 4oz 82% (v/v %) acetonitrileg o]&3H o A A 8E4L£% 1.5 ml/ming
A st9th. 28 BHL carboydrate A (agilent, 5um, 4.6 x 150 mm)S Al&3t¥ o &
Wel 2xE 30 T2 fASYG BAENE 20E A2AE o83t dasld HEBE AT
(retention time, RT)2. 2 el

o
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@ ESEY JQzE 54 7% (MTT Assay)
EZE A4S W] St tix Aoz B AT AZRg AxEES A}

=
850 MTT assayZ Eao] A A4S Z4atd 2Aa9T. 54 Ago] A3 AxE
Q17kel T Ho ZA = HAYFEAME(Human Keratinocyte Cell)Ql HaCaTE o|&3tth A
3 A o] MEE fetal bovine serumE T st RPMI v XAl Ado] E Q3 ofo] T2

S
96-well tissue culture plate FAAIZTE EFEI JAx¥E H= EA4 uEd 33 FHFF
835k 50%(v/v, %) $0e HET BAHOR HAF AL AT ALG F 37 Tol
A1ZE wj%¥(incubation) AT 7]l 5 mg/ml MIT (3-[4,5-dimethylthiazol-2-yl]-2,
5-diphenyl-tetrazolium bromide) &M(MTT in Phosphate-buffered saline)S Z} welld 10 x4
718k & 37 Coll A 447 F<¢F incubation &t MTT7} 39 %A 3 ¥ supernatantZ A A
3tz DMSOE 100 wE H7isked A" MTT-Hformazane &340 & ELISA
reader(SpectraMax M5, Molecular Device, Canada)E A}&3te] 570 nmol A FFEE FHs

T Thgel AL ol gstel AN

i
o

i

ODB?(), sample - ODB?(), blank

OD - ODs?o. t

570, control , blank

MEZAEE = X 100

E3 EFEY JE A gAY AEEdE vusty] dste oF 4 H 54
TAM= My et =(Cefpiramide), Fole ZFZEZnE(Clotrimazol)s Z+z} Al&-3le
237 vussit

Q EZEI AxE] FaEA I MIC(minimum inhibitory concetration) Test)

EZE gH8A AL AAANFEMIOR AFstHen, olnf ke AL two
fold dilution ol olste] Faidltt. dad&Ado AlEE FFE= 2% AT A S, aureus,
B. Subtilis, 2% &4l E. Coli, P. aeruginosa, A<l C. Albicans, T. beigelliS A-&3te] t}
23 o] FFBA APE stAUTE 96-well plateo] EZSET QzxEL FEHE A5 B
Tttt a7 4T FH 47 A AV FdHe 57 £FE WA E welld 100
(well HZ F34 : 2 x 10° CFU/ml)4 743kl 37 ColA] 2447+ %8 T E. Coli, B
Subtilis= LB o}7} ui=A], P. aeruginosa—‘i NA+0.5% NaCl o}7} wl=#|, S. aureus= TSA o}7} Hj
Ao =ata 1247 vk 3 F HALAHTES MICE Vet Ao 3¢ e #F
7t 2FE wAS welld 50 g(welld HF #3554 . 2 x 10* CFU/ml)w 7}3@4 28 Tl A
24 A1 7F HF]3E & YPD o7} ujA|ol] =@t 1247 vk 3 & H A A FEES MICE e}
Aok E23 EZSE J1E G A sadd 58S vashy] flste O T
7 AT M Z3ghulo] = (Cefpiramide), A2 F2EZ|nl&(Clotrimazol)S 2tz AL-§-514

N

—

D EFEY BEA
EZEI Q2B HEEHE HAS] Al dAERN FRELS Y5



ar

S 4
= T°

= HAFolEl Zztel AR 10 g

°

A

=
T

1.0 %

=

I=
=

Flet.

°

st rtavlE FEel=E 23 F89 0]

Atk Zdzke Al
2 ALt

=

T

o

> 100

il

7} A
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) a7 A

dutro g AdHZ EFL T?FHFA glucose, fructosest o] FF<Ql maltose, sucrose, T8
o2 FAFEY ot mWEtA B dFdAe g4 FRE I3 vEE TPt IxE
S A Fste] B AFoA ALES EZEI} vwEte] EFES FF, 2 A TR EEE

T skt

filo

LTHE AE 54 3 478 §

a3 2 ~ 55 glucose, fructose, maltose, sucrose®] 'H NMR Z#z F49] 3133
°]F& ppm TR V&5t £ AT 2" 2= glucosed] AFHZE 513 ppmel Al 1H £
o 4, 455 ppmollA 2 9129 F4, 3.58~3.80 ppmoll A SHI 6W X9 4, 313 ~
343 ppmoll A 3 I} 4 28] Fae] B JFIE BF AT + AT

CH
o1 |_|5 6 3.4
|': I' / | |
|! ! L III q‘]l’,
I ) I'Hll'.'il |..| |L| i IrI Y i
| T T T T : T :
5.5 5.0 4.5 4.0 3.5 3.0 2.5 pp

13 2. Glucose®] 'H NMR ZA3}.
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3% 3S fructosee] 'H NMR Z72 389401 ppmolA 3, 49 $1x]9] =4, 370~3.81
ppmoll A 5 QX9 4, 3.54~3.62 ppmoll A 1,2H X9 4, 3.42~347 ppmol| A 6H <

A9 il 54 Y2E BF FAY 5 A

1.2
I| g4 2 /6
| niiA
L I"J’_! N |J)]L|J!"=! l‘wu.[hfk
r 5'5 5|0 4'5 4?0 3?5 3|':l 2|5 .

13 3. Fructose®] '"H NMR Z 3}
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5
uiCh
s

= maltose®] '"H NMR Z#2 531 ppmol Al 1'H $X]9] 44, 456 ppmoll Al 18 9]
4, 3.74~3.89 ppmollA 5, 5 QX9 4 346 ~ 3.68 ppmolA 2, 2, 3, 3, 6, 6'H
A1) g4, 312 ppmoll A 48 fIX|9] F4, 317 ppmoll A 4H X9 F4e] 54 TIAE

5.5 5.0 4.5 4.0 3.5 3.0 2.5 PRt

13 4, Maltose?] 'H NMR ZA 7},
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Ni

]

4 b

3% 5% sucrose®] 'H NMR Z#}2 532 ppmoll Al 18 $12]9] 44, 412 ppmdi

A 8
ol F£4, 395 ppmoll A 7H X9 F4, 557~3.80 ppmoll A 2, 5, 6,9, 11, 12 ¥ 9]x]e
, 345 ppmoll A 3¥ A9 4, 348 ppmol A 4 A Fio 5A FIE BF I
AATH.

11
u]
1
oA T
9 12
OH 8 OH
2,56
9.1 12
1 8 7
ﬁ 3
| |'| 4
| | /
| |l
.._._.__.J!i _‘__\,JI E'u |'|II|IL,_,IE'E'JL_;M| | '!".'II _,i! !x_Jﬁ'.'._.-k.’!b'I
I 515 550 4|5 4!0 3|5 3fn 2|5 PR

13 5. Sucrose®] 'H NMR ZA3},
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Y 6 EFE T o5 2o wEOW JxES 'HNMR 2742 & 7
g 7hzhe] ©eRe) olFRe EAMIAE AxTA BE #9 & 5 g ol
A B AT Alzd AFxEo| EFTEF v F JE AT EY JHE %
g+

l
Jilllt.._..__n_ A 'II'\.,\_M _.Ju'l'-'LlII'\';iﬁl'\'Jlr;hw'lﬁ-\._.J-'r. (A)
1
‘I
I A .
| I (B)
A Jl 'J M e WAl
|.
I 1
I LU ©)
|
L
. I | | l
;'L ) IL_J-’L ,‘ua,lu !!h!";". .gu_dﬂ"j!u“ L (D)
|I
!I h
I| |I!- -:I, i (E)
i n Jl At L Mo
I T T T T T T T
5.5 5.0 4.5 4.0 3.5 3.0 2.5 PP

a9 6. BF 23 1z FEe 'H NMR A3,
(A) Maltose, (B) Sucrose, (C) Fructose,
(D) Glucose, (E) Artificial Honey.
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a8 78 ox¥e 'H NMR ZAx

272 FF 2o A4 B4 1=z AAE 7HE Aot
5.31 ppmo] A] sucrose$} maltoseo] &%+ 574 3=, 512 ppmoll 4] glucosed] &35+ 54 33,
455 ppmol| Al maltoses}t glucoseo]l 2|3t EA4 9=, 4.01 ppmoll A sucrosed] 9|3t EA4 =,
389 ~ 394 ppmol| A fructoseol] 2|3+ EA T =, 314 ppmol A maltosed] &3+ EA =

F g+ A9k

Fructrose

Sucrose
Sucrose, Maltose ‘
Glucose
I'VIaltu| , Glucose Maltose
|
s i N
IJ WM -ﬂb'r" / l’Hl‘H u.*ill”
T T T T T T T T
5.5 5.0 4.5 4.0 3.5 3.0 2.5

PP

23 7. A zZE9 'H NMR ZA3},
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a7 82 EFEY 9dxEe 'H NMR Z#z (A)e Iz

Foltk. I8 8(B)lA B F ARl UxEAA UG GdFFS} o
EFFo] dFF< glucose, fructosed} o] F{ < maltose, sucrosez FAEH ALSS A &
T AU -13]3—’ 328 ~ 380 ppm R WA dxFAA YEIEA 2 Fa7F ESEI
A Yehte 48 54 dlze vER B, C Y4l o 3 daE AR EY. B3 dxE
7 EFES H NMRe 54 mze Fert ot th2A dEse AL EFE FiH
Qe olg b AUBY BA S 2Y 2 B 449 8 g4 AxERG 7
He FHE Hols Aot ol !

o

f
v
.
D
=
o
or - rlo w

_"l?-r
52 5 U Sl Mol BEAd HI o, fAAFE AT & Y=
gol gtk olH@ EFFY T2, JLF SHS olEY A Yo} #AI BIY Ao
AR "ok

| U A lnr"v ' (A)

i __,Il ___/'I \ﬂL_ :...-..:JE'_’J'LIJ.#,IHIJJJ“J -‘_hltgllr\.li J“Ux (B)

a3 8. EZE3 QxFe 'H NMR 23}
(A) Artificial honey, (B) Natural honey.
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@ FT-IR Spectroscopy T

a9 9= EF I glucose, fructose, maltose, sucrose®] FT-IR Z3E ERH F o]

b 28 9olA B & 5o BF P2 A¥Feor o FxoA #F HE -OH, -CH,,

-C-0-9 §4 ¥=zE2 FAstth. 2@ 99 Aol 3500 cm™ FEZoA -OHe €3 2= v

=, 2800 ~ 3000 cm™ R-Zo|A -CH, 93 A= 33, 1100 ~ 1500 cm™ B2 A -C-O- &3
A& Fag BF FAgerA E F9 FEE H NMR 2HA 9 43 FAstgnh

T%

©)

4000 3000 2000 1000
Wave length (cm™)

i
(A) Glucrose,

uiCh

9.

”

+ 2 FT-IR A3}

—

B) Fructose, (C) Sucrose, (D) Maltose.
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= dxEd 2z ZF FlM 7ozl -OH, -CH,, -C-O-9 E&
ATk 17 10B)= EFEY Anz FoA #FHE A F3E 5
Qom, o7l A AFTFAAE JERIA] &= 1700 e A Q2L EA #z37 JeEhtE
S & 5 Aok gutgez 1700 cm A AE EAF RN -C=0 54 I =27t UdERhtEY
AoZ Hol EFE Yols T A2 9d & 4Eo fg%;m AE AR AEEHT EF
9 A% dutHd FAEC frIEEE 4F vENF 52 T¥stn o wEkd ad

29 108 EFEN Az 723 A87E F9E87] 1% FLIR Astolth 17 10(A)

=
LT Al BF

10 (B)9 1700 cm'ol4] Uehtbs S4¥ At vede Ex T2 W] -C=09] 93 Aoz
AtedEnh =3 AAHoR EFEY 54 d=29 Yyt dxE vlete] broadstAl vreht
= AL & F ded olZe EFE W HEY 53 22 udd f7] 48 s A4
W s AR F224% 53 22 A5 FAgol s o7 dAE Hole Heoltt. o]
FT-IRZ 'H NMRZZHZRH EFFS o A2 94 vy 53 22 443 Adgd4d 24

(B)

T%

T A TTTLl R il - T

4000 3000 2000 1000
Wave length (cm™)

a9 10 EFEF J1xE FI-IR 23
(A) Artificial honey, (B) Natural honey.
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@ UV Spectroscopy T+

O 118 EFET AxEY 87 78S 9% UV ZFoth. a9 11(A)= UA=x
o UV 272 o AAFYAAME UV F5 MET7L #FEF A otk o] AL JAxEo] B¢
ggFe YRR A glo] go FxA UV e £ Qe Zer|E z2tn A
7] W&ot vhd I8 11(B)= EEEQ ZAE 280 nmolH UV F5 93E 3} & &
Attt dutA oz Fa s FEAFRole FtE2REIFCIY ofFl 15 EA] 93] UV e
A A

5 W=7t BFdn. £35), vEY 255 &0E E2 AMESle] UV B4 B#s)
wj oF 278 ~ 282 nm FF A EA =7} el o8 d UVZETe g 453 N
Z3E vwstd 23 11(B)oA YElYsE 543 IE HEIU R 23 Aoz AlgETh

£
Z

LB

Abs,

'1 T T T T T 1

200 250 300 350 400 450 500

Wave length (nm)

O 11 EFEF AxE UV 23
(A) Artificial honey, (B) Natural honey.
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@® 14T A4 Z2rtEIHHHPLC) AT
EZES o ARS FHslr] 9ste] HPLC BA4L syt 28 12 dx B8

Ast e BEF Z9 HPLC ZA¥ ot a8 12(A) ~ (D)= ZZF  maltose, sucrose,

glucose, fructose®] HPLC ZAzz EX}Fol| o] ZHF E7F dojun on HEE AHE
Z¥7} 24 min, 18 min, 9 min, 7min® 2 FX}&o] AASFE HEE Aol AoARAE 4 F 3
Atk BExpEFo] & fructoseét glucosed] 7% fructose’} glucose BTt Exhjol A7 F3t
o] o xEste AANI Aol AdUFHer Hol WA EEEH7| dEeltt. o™

12(E)= o5 T EyFoz TEsY fructosest glucose’l &FHo g ByEes AL Ho
FE Aoz B ATl AHEE HPLC 278 o838ty EFES & 48 B4 #

&
H

Azt Ao EHHom BHY & gtk

(B)
©

1
| |

Ju WA UL

0 5 10 15 20 25 30 35

Retention Time (min.)
a9 12. 3599 HPLC ZA.

(A) Maltose, (B) Sucrose, (C) Glucose, (D) Fructose,

(E) Mixer of maltose, sucrose, glucose, fructose.
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ETEY JAxEY T 4ES #HE HPLC Z¥le 29 139 et I19 1BA)= UA=F

Fo] HPLC Z¥# 2 &3 F< fructoses} glucoses AEHA LW o] FH9! sucroseé} glucoses=

A% AFE FHe AL I g, olv AxE Ax F B Fo o|dRY £z Qg A

7z Alg "Ho 39 13(B)= EFEY ZI fructose, glucose, sucrose, glucose 5o ZF 4

Z Fgom ol vl&L ZHzt 499 %, 402 %, 3.9 %, 3.1 %2 FAF glow, M= 2.9

%= ZtE HEHH 5 4% 78R AAREY olTH A AFASIES o dEdFol v A
]

geHdAE 24 gtk T oFRY A BF urk 24y
53

o RS T F U= o] 35t, fIAMTFS JAlstE T8l o] IR =X}
AL u BE5adet Ao HAg oA & 5 o] FEYE AE, vy FAY 53 avs
B Aotk

| (A)

(B)
VA

T T T T T T T 1

0 S 10 15 20 25 30 35

Retention Time (min.)

a9 13. EFEF JIxE2 HPLC 23}
(A) Artificial honey, (B) Natural honey.
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a9 14

1))
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=
=

(Cefpiramide)e} E2EZ]n}

L

= 5] g}uto]
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ol
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T

°F 70 % H=2l A

N A=

&5 Bt A2ER HasAe o LEEAdA AlE BEEo] ¢
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¥

Jol AHEe obd BAZE gltkn Al

7'(

| TEdA <

oo o
T ™ T
| | ‘

[e]
Jeoz o

al

1)
o
T T
T
wroon

B Hatural Honey

== Artificial Honey
= Cefpiramide

50

ST

I Clotrimazol

ilﬂa

0.5
Concentration (ug/mL)

0.05

120

80
B0 S
40 A
20
0 4

100 4

(%) AMjigeln [1ed

Control

7}, (+S.D., n=3).
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kel

F7hstee
NAE of w3
AN%4F 59

20] Vel EXE 7
Tt vidHo| AFxEe] A
5t EFEo Ao o3k

OT/ 64 ~ 128 ﬂg/mlo
3-% 256 pg/ml °]%

fFraES Fad 2ads

d8e diste =wc] 2 Ze= "37435}. FAA R FEsE =
clotrimazole®] A9 A3 Go T AL Hols AL By a8y OA Al
ol 1‘41 3 ZA3tel FUSHA clotrimazoleo] &L A ¥ =4S ;gi o= AL wHHE EXE
°| % yEY A5 FE B0 2 5 Y
® 2 Ao i EFES] 4 A4

MIC(pg/ml)
Fungi strains
Natural Honey Artificial Honey Clotrimazole

C.dlicans 64 >256 <0.63
B. Subtilis 128 >256 <0.63
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() 2&d 24
a7 155 EFE JdzBel A7 0E uEEe £E 298z ehd ol
Azl mel Bl AxERT E O $4% Rads 21T dlE AL 89 ¥ 4 ATh
ot EZET Az o) Wwo) 9% Y, B A7t T4 4R Ao] F, EF B 4
I gHoT e olRe 4T 5o 93 AT ARV 1ALE A7 YL AT ED
ExEo HEY AL Sotd AUEEd e BEE 24, NRdAe] HEY 5L theks)
A nHE Aot ARA REo] W Az B HEZAARE Adste] A
o o5 ol 7ol sl AehAE EZE

70
EE NaturalHoney

60 | === Artificial Honey L
- 1 Water ML
=
— 50 iz}
%
o 40 - T
= HE
=}
® 30
| =
&
S 20 -
Lul

oL MO W
12 24

48 72
Time (hr)

a9 15. A7 2 EZEI AXFA FE S8, (25D, n=3).
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=)

°]&

sttt
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oo Ao A

4l

tof olEw3R o] fuEolx

=)

°]-&

T

mjp

}o FT-NMR (Bruker, AVNCE 400, Germany)

st7] 95

fik

190k 'H NMR £4£ 242te] A9 584 71E4S NMR

PEe ALEE

=
‘—‘OH /\]

o 'H-NMR &
£ 2l D,0d

333 ol5S ppm TR 7]

&
T

7]

&

. 2YE £84 BN T2 2§

A(FT-IR Spectroscopy) 4]
}od FT-IR(Shimadzu, FT-IR 8700, Japan)Z ©]

=)

Fact.

=)

to] KBrjoz EA
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&

Fed dAS A

=)

=%

Al 8¢} KBr& FAH] 110002 2+
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|4 71EA] Sadd A
@b AXié FAAT=MIC)Y =4 : &4 7IEAY] 3784 A2 AAAEAAE
EMIC) WS o]&3tgoem ojul AMEE FFA Listerin monocytogenes (ATCC 19115),
Staphylococcus aureus (ATCC25923), Escherichia coli (ATCC25922), E. coli  O-157 (ATCC
43895), 2 Vibrio vulnificus (ATCC29307)= American Type Culture Collection (ATCC)ZHH
TFdA e, Bacillus cereus (KCTC 1012), Bacillus megaterium (KCTC3709), Bacillus subtilis
(KCTC 1918), Enterococcus faecalis (KCTC 2011), Proteus wvulgaris (KCTC2433), Pseudomonas
aeruginosa (KCTC 1637), Streptococcus epidermidis (KCTC 3096), % Salmonella typhimurium
(KCTC 1926)= A 33874 Korean Collection for Type Culture (KCTC)ZH-¥ EoF who
Z} bacterial cells= Broth mediacl] 4] mid-log phase7}#] wjoksle] ALl T. 84 I E
£ 10mM sodium phosphate (pH 54 = 7.4)o 343} 022m THE HT T AME3s9
96-well microtiter plateo] TAIH o7 3] M3t =84 JEA SHE 7} well T 50 w2
11, 7)) bacterial cells7} ZTH 10%h A= 50 AN 713 &, 37 CollA 18417 W= 5
(welld HHe|2lo} 4= 5x10° CFU/ml). 620nmell A FF =S A8y, FA=7 YehtbA &
= FEE AAAHFIA T E=MIC: minimal inhibitory concentration)® 7273t}
W T Fejery W3t #FAEEEEnA) o B, megaterium3I} E. coli O-157 ol MIC]
1/2 =9 £84 7IEALS A3 &, 37C AFwolHol Badrhweld o5 5 1x10°
CFU/ml). 1643t St B8 F ztzhe] &S F3dAn|3 oz B3k
& 7o Fejgd H3t #FF (FALARENA) ¢ S, aureus9} E. coli Z SP buffer(10 mM
sodium phosphate, 100 mM NaCl, pH 54)2 A olFa 7|E T @A 37ToA #8471t
(& 4 : 10° CFU/ml). 308 % 02 M sodiumcacodylate buffer (pH 54)2 348 5 % (v/v)
glutaraldehydeE Y UwE €1 AIXE TAHAZIYETC, 247, isopore filter (0.2 pm
pore size, Millipore)2 HE|S}3L 0.1 M cacodylate buffer(pH 74)2 AolFth o]F 1% (w/v)
osmium tetroxideZ *#|5}3l cacodylate buffer2 343k 5 % (w/v) sucroseZ Ao|FE T2,
ethanol F=E =7IH AR sZ27dxsn Fo2 AVBI F, FAREAARA
(HITHACHI S-2400)2 ©]8-3}o] sampleS HAM354r).
T84 71EAY] v 54
E. coli 0-157¢] 10mM SP (pH 54)2 2 MIC, MIC & d] %9 484 7|24
Az drk(welld Hhelelel 40 2x10° CFU/ml). &zl Aottt 4E3& 2
plates] £ The 37°C Q17w olEo] 16417 Fo] 47 colony 48 A&}tk

Sooi forx —101'
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TE&AA TIEALY] B4 A ¥

oh AET §EEY 4 0 784 JEAY] AEEHS AMEY AP £F 4=
d5tAach Algel A8 (human Red Blood Cell)Z phosphate-buffered saline (PBS)E /H]
A3t PBSE 3|Adl {3y 2H-2 96-well microtiter plated] 100442 loading3h
o &4 71EA §4& 1008 TFIHAF HET %, 8% v/v). o]l ARE 37 C
1A1ZE v Fatar 800 xgoll Al AAlEelste] 45 drhes Edth 414 nmo A9 FHES
lo 8L He BAsIEen, 1% Triton X-1002 A st9S A-$o 72 100% £F=R
Attt =84 71E ] % hemolysis= T2 Aol 25t A4St T

oX

N

ol é _& (N

v

O

Abs.414nminthe samplesolution— Abs.414nmin PBS

Abs.414nmin0.1% Triton X100 — Abs.414nmin PBS <100

% Hemolysis =

@ oo gES 4 4 : HHdot g 2R 534S DiS-C3-58= dyeg ARSI
E. coli O-157 & buffer A(20 mM glucose, 5 mM HEPES, pH 7.3)2 3k AlojFt).
01 M KCle] XZ3H buffer AZ & 343 THOD600 = 0.05). 1 pMA DiS-C3-5& #H7}sla
Hgo] 7EX ) g u 713 wgA It 7S 96-well plated] EF35}aL, buffer AR 3] 4]
H AP %9 71EAH(chitosan)& A 2]F vk DiS-C3-5 3ol %7}6}—% AEE 33

M
A
Rl

(excitation wavelength, 622 nm; emission wavelength, 670 nm).

@ g EZZ=o2EHE 8% calcein & =3 : Calceine] T H FEEL w517, I20}
EJRVE T3l 2T thE, 02 ume] IHE T8 FHAFo] 02 um o|ste] HEFHE AE
Tk 20 uMe] B EFo] TR T 84 JIEAS MYstal, WEH calcein®] FREES
=73}t (excitation wavelength, 480 nm; emission wavelength, 520 nm). 0.1 % Triton
X100 st A F8E S 100% §E=2 AUt 584 71EA] % release
= ores] o] olahe] A ArarsT

F—F0

Release (%) = mx 100

o714 F& Fte 242 +8&4 71EAM Triton X-1002 A d £5 ¢nlstH, FO& o}F-A
T AgstA & HEFY FHEE AvFH
© 71E4 oA & gk 28 71d 77
2o g ¥A3 84 71EAF (rhodamine-labeled =84 71EAN, MW13 MW10)
o] E. coli O-157 U $IXE dolr7] sl 323 dAuHS ARSIt HA #& SP
buffer(10mM sodium phosphate, pH5.4 =& pH 74)2 F ¥ MojFx, MIC %9 10mM
SP pH 742 343 2ol-8x] £84 J1EA (MW1 &5 MWI0, )& A alste] 37Tl A]
SAZIH @S ¢ 1 x 10° CFU/ml). 20HR-82] 484 71E2te] AT $IXE confocal
Leica TCS 4D &

l‘ﬂ

laser scanning microscope (LSM510META, Carl Zwiss, Germany)oll 172
o8-t Zlstsit.
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® & FLAdA 71EAL] AjEd =
p A BRldA 71EAY] Ad 58 FA 677" A AFHE Smg/kg zylazinez}
8mg/kg tiletamine + zolazepam2 E7% W2 FYs| nfHAA 7| 78 E 1 om A7t} A
g Wi 12412 3, HAE ©A] 5L3 ¥ 2 uAAIN L AAEES A Eo S. aureus
(10" CFU/ml) 100 pl2 A7tk 74 A]ﬂ T} 20 mg/kg EE= 40 mg/kg 7] Exto] A
7t 71EAF EE (chitosan film)& ZHEF-2lo &30k O g 2 AAFELA8 FH 27
< Zehfie] 27k PBS 500 plel 51 FAES A I M EE 587 vortex stal CFU F %
£ 2453t
b A BE 677 " FA AFHY d dFE AAs §WATY FEES 2NEh
A" g 2o 40 mge] ) EAF FE(chitosan film)S =& 3o},
@ EZE, Az, 847 EA £F&d9 e F4
zggde FFBAHZH AFE3F Escherichia coli (KCTC 1682)¢}  Staphylococcus
aureus (KCTC 1621)= A7 F8<A 74 Korean Collection for Type Culture (KCTC)ZEF-EH &
oFubotth 7+ bacterial cellsi= Broth mediaoll A mid-log phase7}A] 83t H T ZH-8A-2
phosphate buffered saline(PBS)oll 3|48} 020um TEH=Z EHEste AFSsAT. 96-well
microtiter plated]] ©AHo=z 3|43t sample% Z+ welld 50 0% 91, 7)o bacterial cells
7} Z3E 20%8) RS 50 w 7hEk F, 37°CAlA 4A17F WA ST welld whE Elol 4 5x10°
CFU/ml). o]% 96-well plate®] Z} wello| A A4S FH 3| agar plated] =H3}H L, cello] Ho]
A e TEE HAAZIAFEMIC: minimal inhibitory concentration)2 72743} o}
HAZFEA gy 3
Gt Ao AR ATeRe O FHATLEHN olEINY £X F I 23 74
| Bojstm dR oo 7|EA 2 F7] A Fol Bost= Staphylococcus aureus (KCTC
1621)$} Bacillus subtilis (KCTC 1918)F, 2% 4TS E Q=74Ed U =S4 2 BRGS0
TSt Pseudomonas aeruginosa (KCTC 1637)$} Escherichia coli (KCTC 1682)2 A3,
71 M F W3 Bacillus subtilisss LB W) A|, Pseudomonas aeruginosa= NB+0.5 % NaCl
vl Z|, Staphylococcus aureus= TSB vl Aol th4=7] FZFEA|(mid-log phase)7hA] v oksted A3
o] &3t G HEzTE MBI A 3AY FAAAZ d o &= A= ento]
ARgst Tt FaEd F8LS thed ol St Eud 3% FRT
800uLe} BEl=x= gAY H 7|F g Coomassie brilliant blue G250 0.1g/50ml of g%,

EE

¢

®
B

= zo

E (cefpiramide

mlm

4k 100ml, 32k F-F<= 850 ml) 200uLS H7H 5 EFEAL 10uLE H7bsksioh iz
2 2R £ 2A4ES FUleA ¥ SRS 800ulst BEy=x= o} 200uLrt H7lske]
EH ST BF71E o8t 595nm IFelM OD e =35, otefe] A4 e ol&

OD595 <0.24191 A%, F=kx
OD595> 0.241¢1 A9, Aes

(ng/ml)=(2.8136 * OD595)-0.0146
(ng/ml)=(11.702 = OD595)-2.1208
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A7) 4" AAE vtgozg, TFLAL 1% HEF E(Bactopeptone)2 ©]8-3Fe] 96-well
E

mto] Z2EE F# o |E(Nunc)el]l @Az 3|4ttt A7) 2+ we11<>ﬂ FToEEE 8T A
Fol TgH WA= 100uL(welld AlF < : 2x10° CFU/ml) & 713t 3, 37°ColA 8}
AT SANLES TUIA £E FAAS A% B GL SN BUIA 53

sttt st vjoFst A3} Bacillus subtilis= LB o}7} v} X|oll, Pseudomonas aeruginosa=
NA+0.5 % NaCl o}7} wjA|of|, Staphylococcus aureus= TSA o}7} v Ao =2slal 124]7F &<t
Wjopstel A% lR2 stalsigc.
© HHzFLA IAHF 4 =4
2o

AT Ao AR o Re 4o HAET RIS 22 FEES FEsie
Candida albicans (KCTC 7121)¢} A FA FHHEgolgl Ed= wEH FEHEL FE3e
Trichosporon beigelli (KCTC 7707)E A3ttt i 8jF-8 vjA|= YPD HjA|S o] &3} th.

4

G tzTz FHole IR AP A duz 2olu Qe FAT AL FREHRE

(clotrimazole)& AF&-3st . &3 ]

o] THLAT} FAAS 2 welld 50 pLa D3 A Ho
AFd FE 9%-well rlo]Z2EH Z#o|Ed Zt

YPD#|#] 50 pL 253 3

=]
e
O>~
B[}Y
oX,
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o
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ox,
ol
S
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g
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1
o
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=
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2
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s
N
Y
=
)

ZE] Al E Aﬂ_‘,i_(Human Keratinocyte
cel)?) HaCaT A EZ ol3te] EFEdel HEZHS ZAPL 47 AT 10% $efo}
&4 (fetal bovine serum)g T F3HE RPMI-1640 wj | o] A w3l 96-well %ﬁﬂ o|Ee 2A
Aoz AN F2EY FAAE Y, oo 47 AZE Z welld 2x10°70 H== ¢
of  37TolA 2447 wiFAIFTE H7]el 20uLe] MTTE(Gmg/ml MIT  in

phosphate-buffered saline)& 7}8}e], 37 C oA 447k vjFst &, DMSO &9-8 F7}5te] AA
1 MIT-Z20k3 AES 590 2 F ELISA dBE A&l 570nmellA] EFEE =4

St
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@ a4+ 2%
AegA =49 A3 AlAe] 982 AMESHr] fste] 84 JEAS £¥6a £
Foll mE JIEL] ZHAL e 54 #dstden, HAHY 4L THAe EAT B2

EJ% ol gste, EFEI Aozt AT HlEr TSt FTEA F Al d

44 THxHS =AU HAHEFE AL o] 85t oA 7hA Fol Wi ¥F, &

3

a3 162 F84 71EAHMWI0S] 'H NMR Z# 2 449 384 o]%L ppm
A7 712ste] BEAST 20 ppmoll A olAET|e] 4, 1.2 ~ 14 ppmT} 4.05 ppmol A]
lactic aicd®] F4, 4.7 ppmoll A FIEAF 1H X9 4, 3.1 ppmollA 2¥H x| F4, 34
~ 39 ppmollA] 3 ~ 6W A& £ B F2E BT AT & AUtk =S U] EAEF
o] £ JNEAAME FLe 275 AT

CH,OH 0
0
i I
COCH,

The protons of lactic acid

The protons of lactic acid | |

il H3 H4 HS5 H6  HZ
l NHC?&
JLW A e
f T T 9] S 0 0 T o 20 . 1T [ T e ) [ 7 T T T 1

oo LR ] 5.0 45 4.0 15 30 2.5 2.0 1.5 1.0 0.5

a9 16. €4 71 EAHMWI10)¢] 'H-NMR Z 3}
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@ FT-IR Spectroscopy S
a9 178 584 J1EAHMWI0)9] FT-IR 232 vl Aolth ¢ 174 & &
Axo] T EAR] %*é H32E BF gz aais, Fejoat 3y gl A g ellA
JE4Re] Ea7F dojubA] @3 £54F JIEAS S Fdsislen b2 EA%E 4

3 2HE Fdsit

Ny

100

-_— 80 -
e
&
'’
L
=
60
®
= 1730 em
E carboxyl group
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a3 17. 84 7| EAHMWI10)9] FT-IR Z 3}
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® A %3 22rHE7(GPC) AT
ABAG 584 71BN BAGe A Ry azelEddYS ol gste] AR
7 B Bxe oAk B 92 £ 29 £484 7|EAL GPCMALISE o] &
so] 43 BAge °.
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ol
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Ptk
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5
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=
g
o
.l
ek
+
32
97

Sample Membranes Mn® PDI® DDA® (%)
MW1 1K o] 3} 1260 142 94.55
MW3 1K~3K 2700 1.24 92.96
MW5 3K~10K 6700 1.17 91.32
MW10 10K~30K 10500 113 90.17

(a) GPC =4 (0.5M amonium acetate, pH 5.5, 25C)
(b) UV 1%} o] 2

————  MW1
——— NW3
10 | ————— MWS
W0 F
{
’;? 0.8 i
) i S J ﬁi
.E r}ﬁ i | : ':I:.n' i
= '
& 04 \
i

o TRt D) e 2
30 25 30 3s 40 45 50

Elution time (min)

a3 18. 84 J|EAe] A B3 Az7nETY
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Balgko]l th2 584 1 EAHMWI, 3, 5, 10)2 7kA 3 pH 549 pH 74 o)A th

5 T84 JIEAFS gram-positive T HT}h

gram-negative Tl A, pH 74521t} pH 54 oA d @Ao] ZUTHE 4). ZHoA B F

= 00 pg/ml, pH 5461A4%= 03 ~ 3125 1

L T MICE HY HES o2 EXF Hed MWL, 3, 5 Bt} o=+

=2 ¥ T TEHE Ze AL A T F AT F 49 oA Ho FXo] JEAL]
°

$5% FFBAL Holw e & & Utk oW AWE wwtom
[e]

4 G do AP EAFl dE FE8A JIEAN AAYZATE

MIC (ug/ml)

Bacteria MW1 MW3 MW5 MW10

pH74 | pH74 | pH54 | pH74 | pH54 | pH74 | pH54 | pH 74

Gram (+) strains

B.  cereus 5000 >5000 5000 >5000 1250 2500 78.1 1250
B.  megaterium 312.5 >5000 625 >5000 156.3 2500 9.8 625

B.  subtilis 1250 >5000 2500 >5000 625 5000 391 625

E.  faecalis 625 >5000 1250 >5000 156.3 2500 9.8 3125
L. monocytogens 2500 >5000 2500 >5000 625 >5000 781 1250
S.  aureus 5000 >5000 5000 >5000 1250 5000 3125 1250
S.  epidermidis 156.3 >5000 312.5 >5000 78.1 5000 19.5 156.3

Gram (-) strains

E.  coli 78.1 >5000 156.3 >5000 24 1250 03 39.1
E.  coli O-157 78.1 >5000 156.3 >5000 19.5 >5000 4.9 625
P.  oulgaris 2500 >5000 2500 >5000 1250 >5000 156.3 2500
P.  aeruginosa 2500 >5000 2500 >5000 39.1 625 1.2 4.9
S, typhimurium 1250 2500 1250 2500 3125 625 39.1 156.3
V. ovulnificus 2500 >5000 2500 >5000 1250 >5000 3125 1250
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@ T Fejstd Wl #F (FsrdnA)

ol B wslol glo] £ zolE dot® 7| A8 B. megaterium@} E. coli
O-157¢) MIC®] 1/2 %9 +&4 JIE4AHS A3 & 37T dFHolHd Fi F3anAd &
ol-&3 AT MWI, 3, 59 H¢ cello] ZojA EFAdo] gloAls Z2F4E AAAT,
MWI10el A& oleldh 237 vehbA] Gt (T d 19). MWL, 3, 58] A9 MWI0ETH 33

>
ol
o

=2 MICE Zta Q7] & MICY 1/2 FEo%E AZ3] =& FXo|n, o] £=7H5EH 9
A&o] AAEE AL & F vk MWI108 F-$-E MIC olstellAe Hs =70 gla, MIC
FTro TEEYLS u] RE TS AlE AFE ASE AlRHT

control MW1 MW3 MWS5 MW10

a8 19. 84 &L o3t B megaterium (A)}
E. coli O-57 (B)e] @e|Z W3l (bare] ZAo]= 20 nm).
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() 84 7= ¥ 27
ARGl ohd AA AFHE Y] U] E coli 01579 584 7|ER
MW1zt MWI0)E MIC, MIC % W 558 Helste] 55, Aol gt 47 =8 %43
gow of Ane 17 2] Ueis 2 % AFol MWI0S 3¢ Ad Hzlst
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shof
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£ spectrofluorometerZ

HIH =

(excitation, 622 nm; emission, 670 nm)s}1., U

Aol dog|A Fdth MW5
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@ B ExEZFSZ2HE £FF calcein & 74

T84 JIEAY] AEAd 7S © 2ARSH] fAste, AEAH Y = AEH T8

d 71EAY] A AE-S AT E. coli B 23 H]s=g v &9 A Z(PE/PG (w/w, 7:3))
S ©]&3tY calceing XS ZEEFS 351, pH 548 pH 74004 thgFst w29 +84
FIEAFS A3 §Z 5= calcein®] %2 FA3AUT calceine] FEFo R Yy FEF9
TZE HIAIIH A AEY AFES ouEA "ok 100 % & 42 1 % triton X100
ol g3 AUt FE&A JIEAME HYste] &3 calceing spectrofluorometerE Ag-3le] =
7 (excitation, 480 nm; emission, 520 nm)3} ¥ o™ o] A= I 24 et MW10¢] 7
e T2 EAFY Y 7| EAt v L calceino] €3 I e AL BYth o] Ade
Az}

100 1 P Gmmmmmmmmmmm oo eee )

—&—NMWI1 (pH 7.4)

80 4 & =£--MWI1 (pH 5.4)

U]

H ——DMW3 (pH 7.4)

[]

! ==<==MW3 (pH 5.4)
. a —&—DMWS5 (pH 7.4)

====MWS5 (pH 5.4)
—o—NMWI10 (pH 7.4)
=<==MW10(pH 5.4)

T~

-
—7

—m———
______

-
-
-
-
A =

Fluorescence recovery (%)
[
=

-
-

0 0.1 0.2 0.3 0.4 0.5
Concentration (mg/ml)

39 4. 2| XTFo2RE &F4 calcein & FHA.
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(Fh #8414 7= AR BT 45 71D 7

pH 7494 E. coli O-157¢] Aﬂz# ZX—‘IHO% 015} MW1< pH 7404 A ZTd =3
FARE pH S4dlA= AZW FEORZ Soite & & UNH ol dides FLIF TEAN
o] 1‘4 B wet AEo] $xstE RYUt thEs & F o, o83 AFdE thE Ho}

A= F857 Sol B 5 e Aoz Az

Rhodamine Rhodamine

O 25 2OU-%A 84 JIEAS E coli O-1579] tig
pHAl @& 2§ 714 ;
MW1 (A), MW10 (B) ; 10mM sodium phosphate pH 54 (a, b), pH 7.4 (c).
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(vh) A FSjellA] 71 EAe] AYEAE F4 (in vivo
O T AT A F 784 B dEsE 54
AR o g 71 g Al Os AMA FAEAY MY A4S ZASH 9l
of, HA AAELe F& ZEAZ T MWI0S HFstr] A3 32 vwstdh 6~7538
A AFAE vt A7 E7YE st 12403 &, HE gA] mtFA 7L AR RELS
do] S. aureus (100 CFU/ml) 100 pl2 ZAAHAT. g A7 thgd 20 mg/kg E=E 40
mg/kg F&4 71EA H7lE J|EA DE (chitosan film)S HAF-Hd Hgstn o £
B A

—

SHSIATE. 28 269 AdA &te g B 4 Q1% MWI0S 40 mg/kgs A8 - A
A E7F S £2 AS & 5 AT £ ojuf AAH BIdA S, aureuse] 7o FH 2
= ¥ 269 B2 7o 7 MWI0S AHeElstgls o 284 @2 Ao vs] dA3 i

See ¢ 5 AN

12

B N o o

X10° CFU/ mL

2 —— Bacteria
¥  NMW20mg
g MwW4almg
C & & = w B
Day
(A) (B)

I 26. 784 FIEAS S aureus B . (A) 1; AA d F AR,
2 ; S. aureus (1x107 cells) 7+<44, 3 ; film-type®] 20mg MW10 X ],
4; film-type2] 40mg MW10 #2]. (B) &+ H S. aureus colony <
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T84 FIEALSY] A 3E 7o]'§]' s
MWlOO X%E]O]'ﬁa /6

L Ay

A9t 675 B 5 AHe WA

l:l

22 dsta, 40 ng 71 &4+ 2 &(chitosan fil )% Aelste] BLF HE 259 T #F
T F dxol MWI0S Adstle o & o w21 X

rz
Am
ol

A AR HE AL G+ AAh olge] £84 TEN 53
MWIOS obF 958 delB4e 2o Jt 249 39 ¢ 5 JAQom, MWIOE ol
$T A% BUF A2 BASFE 2 FEL ERHOR Y T F AL

a9 27, —’F A 7]E/~P(MW10)4 ’\‘F;ﬂ ;q1T a3
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(AhH EFE, Adx, 784 7B E
1APdxE ZFE uigtoz # 58 @&
o] sampleg AMHES |5 ZAFo} 7EH] ‘%‘% faste tEZHA FFo sty dogA
A4S 39 E cols‘ﬂr . aureus T sampleg Hz2|a T 4|7k EQF 37 ColA] BT 3l
T plated] =@t} Fa@HS SHSATHY 28, 29). 17 2804 HE AAY E. colid
e EZTETH A H]"/—i:} A7 FAHL HolA, & o Yo ELoi 7 FAHL Bk
a9 299 S, aureus © HA| B]LE AES HYr) oy A= E

=
o
A9l 4¥e ST e Bl T, BB @R FLYFE FwRA0] 7

sttt AlzE 870

i HJ
] o
fru
(ot
]I.?l_[
ol
2
oo
12
o
2
PN

EZ=(%) ZHek(%) =1(%) o 5=(%)
samplel 100 0 0 0
sample2 50 50 0 0
sample3 50 0 50 0
sampled 50 0 0 50
sampleb 33.3 33.3 33.3 0
sampleb 33.3 33.3 0 33.3
sample7 33.3 0 33.3 33.3
sample8 25 25 25 25
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Control Control

1/128 1/128

Sample 1 Sample 3 Sample 4

Control Control

17128 17128

Sample 5 Sample 6 Sample 7 Sample 8

O3 28. E. coli o] st EFAE] oA
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Control Control

17128 17128

Sample 1 Sample 2 Sample 3 Sample 4

Control Control Control Control

17128 1/128 1728 1/128

Sample 5 Sample 6

Sample 8

a9 29. S. aureus o W3 ETFFAEL FAIA
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g d7g oz EFEY guyeld ang /e A 2 god £84 JE
2ol 5EE 2 ® 63 2| TULAL AZHAT o THEA Fol AT FF B
del WskE #Qlsty] Adl Ax" Y-S 80CHA 302 &< 7kt F 87 sample] &
FL4L SASUTHIAI0, 31). 1 A AEAY FEoh F71ge] weh $99) FFBAo|
z7lale AL Fold 2= 9k 3 80T A 305 %J 7}43 sampled| A= EAlo] 7}
SkA 2 sample¥} FAR E44& UERAITH o2 ds) & sampleo] 3FF Az Al 7H4E
ZHANME FHBES FAFLEHN o8 7HA] AlFeR FEHAE = e Aol
E 6. EFE, A%z, 584 NEN B 24

EZE (ml) 2o (mg) & /471 E2Hmg) e
sample2-1 100 100 100
sample2-2 100 100 200
&
sample2-3 100 100 500
sample2-4 100 100 1000
sample2-5 100 100 100
sample2-6 100 100 200
80T
sample2-7 100 100 500
sample2-8 100 100 1000
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Control Control

1128 1/128

Sample 2-1 Sample 2-2 Sample 2-3 Sample 2-4

Control Control Control Control

1/128 1128 1/128 128

Sample 2-5 Sample 2-6 Sample 2-7 Sample 2-8

39 30. E coli ol 3 EFE, Aoz, F8A 7JIENY = =49 a2
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Control Control

1/128 /28

Sample 2-1 Sample 2-2

Control Control Control Control

17128 1/128 17128 1/128

Sample 2-5 Sample 2-6 Sample 2-7 Sample 2-8

a9 31. S. aureus ol U3 EFEH, Az, 84 7|EA T 249 JHFA
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1
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qH] 4¥8E Tl HH F L VIR = sample24F o] gt 2FH FHATOE
A ootEVY 31 5 FF 23} g Bolsty dF 9o 71#A 2 5] 2@ Tl #
oJ3}= Staphylococcus aureus(KCTC 1621)9} Bacillus subtilis (KCTC 1918)2, 13 AT =2

L=gdEm AN =4 2 IFABISFo #AS=  Pseudomonas aeruginosa (KCTC 1637)9}
Escherichia coli(KCTC 1682)2, %A 272 MEZ2XH Ad 34 FAAZ g2 o835
= AlZdgro] = (cefpiramide)E AL&sle] A8 FH ZAES a9 32 o YehUT
sample2-4¢] i &4 AF 27 125 ~ Sug/ml & FUIeRS o 27 FATH 4T
Agol AAEE & F U}t ol FFdHEF cefpiramide®] 25 ~ Spg/mlEth @Ee F
TolA A4S UEhl= 2o R olEVIRFol FX Fo HRASS o 2 A8 =&
ol & Zlo g iYdr} ol2l3 AAZRE EFL AT} FAA Y thFS Aol i HAH4H
AAFEMIC)E £ 74 JeERAITH

O

¥ 7. sample2-4¢} FAA(FA 7)o A th3 H4A34F o] Al§ = MIC)

ZH=4E (ng/ml) A Z 3] ghuto] = (ug/ml)
S. aureus 5 5
B. subtilis 1.25 25
E. coli 25 25
P. aeruginosa 25 5
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(2)
CeNee
(3)
OO
(4)

a3 32, o8 71A @3l e sample2-4 THFEAHE] JA4EA
(1) S. aureus (2) B. subtilis (3) E. coli (4) P. aeruginosa
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24 43 5 ~ 10 ug/mle 7l o AFol

ALgdE FAA R 483 E o= cotrimazole 2] 739 0.63ug/mlio)] A g

1o
RN

I FAHNZF clotrimazoleo] T

H| 3]

|

A

~
_—00

oo ol & w3

clotrimazole 9]

=
el

1)

o} oluje} ole) 7bA) DR ARL

oy

(MIC)

ARAAFE

HA

7:5_]__

FAA(FAHANZ)E] Aol i

8. Sample2-49}

-
it

ZREZnZ

<0.63

<0.63

10

C. albicans

T. beigelli
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a9 33. Ao g sample2-4 Ed A ES] IS
(1) C. albicans (2) T. beigelli
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a9 34. sample2-4
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Crude Microspheres
o
=
® lf
[ ]

L

Span80 : Mineral oil (1 :100)

Freeze Drying
(24 hrs)

Filtering
m

Microspheres Wet Microspheres Washing with n-Hexane

Y 5. 8 FAWA 9T 584 NEL vholAw Y] Az B

@ 584 NN vlo] AR YR EEBF

84 JNEM vhelaz dxkel SHE otiy] As) ARF £84 JEM vhe]a
2 Qe F4& 2 9o geyy FOor AF Z3te] SEM (Hitachi, S570)& AHE-3+]
S84 7|2 vholaz QiR Ew e BAFAT

=
S84 JEHMWINE 10%9) FEZ §4L 20 g AZ F o S E

& <h TES
ETst EFE &892 F3A1Q span 80 1.4 ml9} mineral oil 140 mlo] FLF2 2 44
= 99 agl’catorE ARE-ELe] 600rpm e 2 wWREEIH A 3080 Ax FHrlek & 308 9 wuk
stk o] & HFL rlolaz AR AxAYF s IBs EFTol TFH F84
71 EAF nlola 2 YRS Az
@ olEX¥E-Ho] fitd T& 2H3}
b &=
2 Agd A" NC/Nga #h-¢-2= IgE & #pA g s Futd olEdA 374
o Pt dAHe2Y 2ATH R IFte] olENY IR MWW uf-¢ FAG FHE
VBRI XAAZARE QoA o3 fE%e TRRkg ¢ ®zkste] gyt 2 A
A otEV Y DREI 22 vE FIA AR GA fdEs AP FEelt A 5 FH
NC/Nga k- 2s FYAEFE(Seoul, Korea)ol Al FF /ol ¢ Al @S SAH o2 HAL
AEE AAE TEAAA 7 A7 £EtetEA duFds BFESUT AlRE F =
/H /‘3 Fl Feedlab Formula M-072 A-6-FA AFHFNEE YL E& mAH3r|E o] &35}
o B3t &5 E¥S ol&std Af AF AT A}% ZHL L5 23 +3 C, 4% 55 +
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15 %, 87| Sge A7 3x¢Ae=2 10 ~ 20 3 /hr, 2 ZE
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S0 52 7] sERolA 1Y AURAX AAS AT 44T FAH F,

=
54 2 AMCHE rl$29] Fo XYt FEdzTos dMazagis 23 1% 5
A3 oz =XSSIH. A4 FELE 7rhEY 420 s o A3 e AAlshiH bR AR
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o
2
e
ol
S
£
>
o
o
2
)
ol
S
=
4
-
é
ﬂllﬂl
e
ox,
ol
S
B
o

® 9% = FA(Eosinophil), &% (neutrophil), ¥ & (White blood cell) 3% =7
n2o A WE 3 FHe EDTA tube (BD vaccutainer, USA) do Hysia, Wy
T F(WBCs), 3AHF, 3579 FA& T ALHE ol &3t Astith
@ €% IgE F %71
)

2o A MEHE AL AL2oA 30% o] WAE vk 3000prm, 20&3F A4
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BEaste] IS A&t IgEe] H=%E ELISA kit(Shibayagi, Japan)Z o]&3}le] 2451
o},

® A A (H & E, Toluidine Blue Stain)

TR2g 10% formaline] 244 7to] 4 1A T vhekw BEL AZET 4 me

3k % hematoxylin & eosin(Sigma, USA)H Y < g Z
12} Toluidine Blue (Sigma, USA)EA S 3t #3 dAu|(Olympus, Bx51, ]apan)oi g2l
STk w3 7 AAUAA v BAT] BE 2 9 RS FoAvEo DR 4%
o] A 37 AHE AAHstd BEEE HTAEY £5 FAst BasATh H A
gy 52 v Ee] g3y Hlso wt b AT

©® FAA U

dLe A5 g 24 dE2EH AEEE FoF 719 v ie student’s t-testE AME-

Rig
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(@) a7 A
Oh #84 N stola2YR Az

1}]_2_
HAN=
48EToE sholnz AR AZHE A4 YA 2 AHE FRAY FBE FE 4
Aee Qurdoz qUd YHAY mREEolth b FtwAe e 3 ml, FEAY FE
E 10 wt%z2 1S wHkEEE 300, 600, 900 rpmo 2 WHIA|AZIH YA} =7] WHIE

wFstel 2 Aas 39 369 UEhiTh 2-elA BE uwheh o] 84 J|EAL vlo]az
Aol Z7l= wwkEE7E S7HEl mel gasiilth ol= JEd ¥4 Al awEert S
of mhet 22 HA el s ol“ﬁ%ﬂ ate] dojit A4 = micelled] Z7

T84 71EA mhola R 4R A7I7h AokAle Ao R ARH X
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=
378 F£8&A4 JIEA U YAE Alxstr] 8l agitator thA SR AV A]
e

a g
o] 43t WHWEEE 10,000 rpmO 2 Fe] FAUS W oz Y Y2 A xS Aot A
T A HEo] JAre Al w¢ ZA AzE Hoh YAV AR Zrol washing & Ax
Ao A YAE 7T aggregation H AL B Ut JAE9] aggregatione. 2 A3 A&

A

2 g
o] & ¢k HE BARE AT glof Az Fel AM B F7b A7 BasTh ohee
=

3 13T o rlojaz AR Z7|E FE

ok

WD 8.6mm 30.0kV x8.0k

a9 37. 3RAVOAHE o] &3 U YA SEM o] v A

- 86 -



M
>
fr

d 382 &4 JIEANY FEI7 £8A4VIEA mlelaR YAbe] Z7] B FEo] =
= ZAbsl7] st ZtwAlel & 3 ml, WRIEEE 600 rpme® LS T84

T2 510, 15, 20wt% 2 #WSAA Ax3 584 J|EA nfo]mg Yzte] =Z7)9}
s}oq Uebd dafolrt. I8 38oM He AAH £8A4 T1EA] FE7F 10 wtkh o]/l
dE VA= 84 J1EA mlolmaz YA7F AZREHAS U 5 wthol A= aggregation
SAg mlo]2 2 QIAE AUTh olEld WAL AHEH G A FE8A TEAY B
2 FEAA FEA J1EA &9 HETE A8t micelleo] AR FAGHA oot PATL
o7 Aew AR

(o3}
=< W= }
(2

o

A
=

15 wt%o 20 wt%o

a3 38, 44 JEA Fxo o2 AXe] SEM o|u] X

- 87 -



RS Y

o, M

[ L

o_u.o|11__/_u

T oKk B i

> o & ”_m
i

Wox :

EB g 0

%anNJ ”x

61@ W

£e

€ 7o o

w_._.ang_o o

2 H :

A =

S — o

AN 5

1_21_7 m

H [

oo i

NJWH%

4 ey

—~ o o

I

b =

ATNJ_.O|

T W2

i w By

Mo TG
P Moy
NN
w L Y
T >
rox o
T By
R
o §

- 88 -

Y 39. EFFol ¥ F84 JEM vo]az YR SEM o n]A



(th A BH e 2H=zo= AE A¥
A3 QA= ARe dd AHBH 4R == AE AR BRHAAY AT7A
o=lste] AaAstgon 27 408 3 Aotk Aoy REc] B A AeH 48A
8 sERol= Aol AEHA tth oW AWE F1EY ok A=

Aol zHzelEd] oF BAWE HAY 4 UL Lok oluieh okE WA AFNM BAHY

YOUR PARTNER FOR THE BEST OUALITY

&5, [£BRS

TEST REPORT

F 457 7= HRA H2E D92 7-6 TEL (0319993000 FAX (0019593001

ME S © TAH-005584 e W R 06 2
o H X:LpgR AR 2011 07E 5%
o oH TR

B 4 HE S YRS M4

A B W :Chito/H (BIEE 68

Mz ny

NS : ET

I.u."w'\.‘ ha. ;_-rll.‘ 2 =valerale

acelate

sy 2007 (HPL

(ang-Slut ( famy | ung- Jacy [Hoag

TR 49

A BEE
E-mail - prohong@kir.or_kr

Tel - 081-998-3112

20014 078 05

U Y FUMNHAAUY

Page 1ed 2 o5
HEZ A 2 Electronic Copy)

HOREA TESTING &
B RESEARCH NETITUTE
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YOUR PARTNER FOR THE BEST QUALITY

T lem A
l“_.{;:'l_ﬂ"
S 4501 2N YT HBM 9 T-6 TEL (031)999-3000 A (00119953001
AT A S : TAH-005564 B QR 2000 68 2R
o B 7} LRE MEREYR 20010 0TH 058

oM Ow R
* 4 LM s MA SEE M4

Al & Chita/H (MEE NR)

AR
+ 2007 (WPLC)

G5 30607 (HPLE)

Havd jL‘S EPA 3850C : 2007 (HPLC)

HBTHE  1US EPA 3550C 1 2007 (HPLC)

tamcinclane diacetale i sl 3 HE vy _EL:S EPA 3850C ; 2007 (HPLC)

= Method Detection Limit (MOL) -
Y AHR0IE 025 mgikg

85 NHELE

B 2 0. Of HEA SIEKTE AR AR A AIRTSE ART DA BH HEH f FYE 2 E A= PaU.
2. 0] EEME B, MY, 30 W £68 828 MSE o W20, 85 0/22 ASE SEUC.

lg-! Gy ung- Toag Hang
AEE 3R LR L
Tal : (01-598-3112 E=mail = probongikir.of_kt

2011 07 009

KTR o3sssunsais

ﬁ KOREA TESTING &
W RESEAACH INETITUTE

a9 40. AYBA AL ZH=EOE HE AF AF HAA
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(2hH &5 H7} 9 Scratching A%
olEN IEHY FQ FAHY #F, ¥, H¥EAY 2 dx
& BEst stk olEY IE-do] fd FddxT #5Ht A
Al z3e] 0.60] H& AP 271519 olEy iy &
2 31H(p<0.01), AMCHS H 3t AlgEL 2138 (p<0.001)9 594 3l
(7" 41). Z3=25H AMCH Azo] 7b¢ #2 S E3lon olEy 7 E ABAR A
|51 e GERG 5T

8 -
7 ]
6 -
5 =
*%
O g
o) Kok
O 3
o))
2 -
1 -
0 - . . . ]
Negative Positive Drug AMCH
control control control

O 4. 2 BB M2 ofE Score. YA Tl o3 **p<0.01, ***p<0.001
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G
Ae
oft

A2 glstgen, o AFT FEYRT

fan
Tl

L 357} gase AL okEd WRYG NE o] hE AW Beluth

Count/15min

Kk
10 A ‘It
] B
Negative Positive Drug | AMCH
control control control

a9 42. 798 B5%7lo)] 2 Scratching A%, FAW T 3k **p<0.01, ***p<0.001
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(7h) Hge 2A At
DNCBol oh# o} elstr] 98 AWFRL] Bh92E HAAA

Y

H S AEsta 2 FAE &35k vEe] A7 (absolute spleen weight)(1¥ 43(a)) 2+
=3
a

o
I
1o
=)
18
it
oo

A48 FEY w2 FA(gl tigk vg A wEIFEA v/ k29 ZA(g)Y HF
Z](spleen index)(Z @ 43(b))= Q—?lé]—‘}}ﬂ— 2 4304 & 2= 9To] FYYETL AT|EA
s} B¢ X7} 0.25g7 1.032.2 SAHHET 017 g7t 047 gol B A3

F itk o172 DNCBe] 3 Hl g el T Aort A SUle e
FAYzEY AMCH ToMe v FA 2 A7 gasigoh o3 Ages I8 %
AMCHZ} T #3979 oA G50 e Aeg WX E3 AMCH7} <& v]3] o
T A ATl e 4 F ATk AMCHZF T J9+8 72
o] Fol5°] Bt Aol FAst olEN IR FA @3t mAIE e AR AL
s¥TH

(a) 0.35 -

Negative Positive Drug AMCH
control control control

(b)

1.6 A
1.4 A
1.2 =
1.0 A
0.8 H

0.6 A

weight (g)

0.4

0.2 -

Negative Positive Drug AMCH
control control control

a9 43. ¥ FAESt

rln

' 33 @FdFA, (b)HFSFA



(vh gA F AT, BFF, LT FF

olEd IR-o Id Al vehe dAE W HEF, sF, 32
st2 wAsilth. 2 MollA Ee upsh o] ofEY] IR fd FEHzTAA &
T Hle) WET, T, ST FA Frkete AE E]lsiien, oY dEd
F =3 AMCH AHZgzZdAME o4 A #asts 2& #2530 (p<0.01). ol2f3
= T

>
4
1o
ch
ox, ol

obET TEY 4% A GFol TEH MPL, T, AT £A7 FkskT
b 8 AMCH A A sifdo] 98 WA 2 A7 #age & 5 dar =3
AMCH 7] 24 714 #o4 e ane 9 5+ At

(a) 012 T
GH0 =
0.08 -
= *
;? 0.06 -
=
— 0.04 -
0.02 -
O'OO a - s .
Negative Positive Drug AMCH
control control control
(b) = |
16 7
14 A
1.2 4
- I
§ 0.8 A
=
—_— 06 A
04 A
0.2 A
0.0 - . -
Negative Positive Drug AMCH
control control control
(C) 4.0
35
3.0
25
—
E 2.0
>
— 15
1.0
0.5

Negative Positive Drug AMCH
control control control

ag 4. Y F @34, M5 NI T T
FAAo]zaol] g *p<0.05, **p<0.01
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(*h) BF IgE §3%
otET WRG WA A FE27] f2 FAL Y WA AASE AL I
S IgEolth 19 45% IgE ¥ 273 AR olEyl mRol
Jhstgont, o8 % AMCH Hgl A gasts e & & 99.9m AMCH X3 244 o
g

S
94 Q= 2

(93]

Q

o
L

iy

(=]

o
1

(V8]

o

o
1

(3]

o

o
1

100

concentration (ng/ml)

Negative Positive Drug AMCH
control control control

a9 45. 7 IgE &Fell dg L a3 FAHAU LA i *p<0.05 *p<0.01
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(¢}) Mast cell 2 Degranulation level &7

SO SEE SARE HIE BUSAOT AMCH FoA HALER SAE oLAHE 7

% 5 GATHp<0.001). ol BWZFE £§4 7IEAN] FFLAH 7153 herbal honeye]
a4 Awel ARE 99 de7 BF BA) YSET s X dATelq AxF AMCH
7 ohEs] WRdel B WS ofAstel okEy NBAZA FEHL Ushis Aoz 3

(a) =2s0 -
200 1

150

g 100 il g
=
50 1
o =
Negative Positive Drug AMCH
control control control
(b)
50 1
40
30
— *k
;:-, .{I.
S 20
Fkk
10 | l
OG . ..
Negative Positive Drug AMCH
control control control

a9 46. T (a)mast cell ¢ () #IH oA F=.
SR ol dgk **p<0.05, ***p<0.01
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(A Z2FHAHH & E, Toluidine Blue Stain)
39 47 ~ 50 Z7el 2ol tE 2HAA Avolth olEN FRL TE oA

O O
S%e REee Pusb gastn, HA8E, 44T P 4% AEY & FHE F

ittt 39 472 SA4 T e =HHA 2ar SEI ool gl

Negative control
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13 54= AMCHS 33k 222 A2 & DNCBE 0|43}y olEXE sy 0 & &
TFgAe A3 Ao w dAHANETH FAY 2ol v T A7t 4FE] ol AL I
A

O

g 4 ddn olEd AnzrREH B AFdi Az
7153 herbal honey2l 74 AW NEZ 93] 4R o A FEade 935 o=
g HBFe Ade g7 gloen ddFol AR =g T AL AlREHT

1% 54. AMCH¥ 9] #Z o|vA] (n=7)
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2. A 24 X3} A
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4 A |

3 P

o
=

5o AR o

o}

o)

O Z}of(Paeonia lactiflora)

=0

2 d4HA gen, F2o T 3FE paconiflorind &=}

0|

FLeA 2gol

7} 1™, benzoylpaeoniflorin-

Hus A

Q EF(Zizania caudiflora)®] AoFge mwHjlow 2HE LA AR

)

B

A
E=34

d, VitB1, ViBl6, Z

3T
X

At

T
T

o Fol 3len, FagTeR

o, thee

A

28AAS o

=]
T

1)

23, 3

e A

+od

=)

O tF=(Zizyphus jujuba)e] TH-of Tj

<)

~
_—00

~
_—00

)

WU (Thuja orientalis) 2]

=
=

a
s, AFAE, WA

ol slew, dvf(HAt)

=
(¢}

3f

A5 (5a-reductase A

o]
Sl

2 dHA e
scopoletine o] = o]

Ho

é-_]__

I~
T

o

=y
7K

X

7A

| 3%-0] & (Scopolia japonica)-L K7

2

a =
o B

.

3

A QE 2 scopolamine® BFo| &

2EPAA o

T
T

i
ali

—

<

)

—

=y

Flet.

=)

7}

Flem 20099 64 11l Axd +2(10 Kg)# 4

=)

)

2+ oF(Paeonia lactiflora)S 2] A ZFoFS AL&-

bof Abg-

79

(Zizania caudiflora)e] X’
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AT W3 (Zizyphus jujuba)®] A3&AulE 20093 59 14° AGAEzF A AZEG Kg)o
dste] ALgstATh SW(Thuja orientulis) A3 Fx A= 22 5 Kg 4 20093 59

149 AdAzgdoA] AZFOoR FYSHA LM, essential oilE 2T AHG A FE= dAd

o FoA AH FHE AL 7 (Scopolia japonica)> F=/J4EZ st

= Xo| glo] F=xFFE 2P 2HY dEE FEES FAEERSHT, AR, Ax)2 4=

1 g AL FYstd A&

ZE 9 essential oil ZA|

Aol ALR-3F 529 Aekx 2 HE crude extractsES ZA|5}7) —HO]-Oq HNEAE F

slod H2dA JEstHA 98 % ez 1FY T FEI T O#JJr(Whatman

paper No 5)3}o] ZAY&=3 &, Z27AZ o WARASHA ALL3FH T essential oil
=
LI

Olt
L
B
.ﬂ
a=)
ﬁu{
:1
o
it

o FZdle %57 FHY, &, 574, & FEH F o= T Hile] e, E 4
P e %57 FFH(Hydro distillation)g o]&3te] AHKES FE3IUct 7H2ZsA Ax=
AEAE AA ddste ¥ EHEI FHRFS I ¥ F, Fig. 1.3 Zo] 57 TFFY
A& o]83t 5A17F B FF7] %7‘?—,-8}04 &30l _‘?—01'73 essential oil7 &4 ARAAES
o 7354
A 5).

a9 55. £57] SH5HA 23 essential oil F=.
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EE9 FxE4L2 FI-NMR (Bruker, AVNCE 400, Germany), FT-IR(Shimadzu,

=]
T
4 % Qo A e B8 AT T FR6l shal He AAas i pH
S ohE3 B3] A% pH 609 7Hke
A 7, 2487 Dok A fAAT
ABAL ALY Bast Uk B AFIAE 559 Hox 72

=
S 3] 539 WRAZ FL YR e FT BASS 245G

r"lo b

l

HEA W% 0B 5% 272 ASSHEoH, B Aol AT
iz

E 9. FaFA AEH AT

Strains Media Temperature(C)
Candida albicans KCTC 7965(Yeast) YMB/YMA 37
Staphylococcus epidermidis KCTC1917 TSB 37
Staphylococcus aureus ATCC 12692 TSB/TBA 37
Pityrosporum ovale ATCC 112078 YM 37
Malassezia furfur ATCC 14521 YM 37

@ FE=9 Fo9 A
Paper disc method& Al-&3ste] FE2E IS 43U &5

o] ddReS A 10 me] 7 A& A
A 33 wigd & P AFTFE ARSI FdTd AE
T 15 %¢] o] F7tE AR S DFste] petri disholl 15 ¥ &F3ste] 7158 Hl
e L7, Z]'Z]'Q AT FEZ 650 mollA optical density (OD)Zkel 04 (10
CFU/ml)7} =A 3 % 0.7 % FHo] H7td 58 wiAl FHHo=r 7tete] 2 43 o
= 715& WA foll £FF OF LE2A I AA 2% 7 HF FIMAE HEJH. FE
3] 22 1A HHZ] $lol B E 8 mm paper discE &¥ES F solution?] 30 w2 discoll &<

HE < wiokdt & disc 9] clear zoned &SI T
(th Z}O_,E—TL FZE28Y Staphylococcus aureusol] )3 FFEA
=ES

=3
o] &% duH| AP B o] ZHE ulEoR tF F
A

r:lJ

[e]
jal
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bET WA Fa TAFe shbs AR APEF, 3 £%Fo| HLHE Ao,
olEY IR WHeEr|dE nvkAEe] g3y dF S|2EH Y f, 53 I
& helper T A|Eo|A £H A cytokine 7] EHq 2 353 1
dA7|Hez olFishs mlEolA o]FoiAm Utk wEld E dAFAdE thEZHQ mast cell
¢l RBL-2H3 cellE o] &35}t 5%

O FE2E Ax LS 55 573

RBL-2H3 A ¥ EMEM(10% FBS)ell #jokat =, 96 well plates] A 2(2.0x10*

cells/100 ul) & ZA3}te] 37T, CO2 vjF7]|odlA] 24 A|ZF vtk FE25S FEEE A7}
ato] Al 37°C, CO2 ®jF7lellA] 24 A7 w3t 5, EZ-Cytox kit 10 wlZS FH7bsle] 147
v ¥k by AlZAEES A5 TH

@ B-hexosaminidase assay

@ M EujoF 2 Cell sensitization : RBL2H3 4 £2 EMEM(10% FBS)ol ®jFat %, 2
well plateo] HZF(2.0 x 10° cells/50040) & ZAste] 37 €, CO2 vjF7|oA] 12 A|7F wlj ok
3t t}2, IgE (200 ng/ml, final con)E = 2|3} T-A] 12417t Hj 01:8]-9}1’4—,

@ Cell activation : A|Eujofdl o g BE vjA| S A| A3 F 37 T siraganian buffer2 2
3 A" e, FE2EY FEE AES FE2 2A5Y final volume 190 pf 7} HEE F
ZE2 37C siraganian buffer91r =33 g, 308 B¢ wistdth. 34 (DNP-HSA, 25
ng/ml, final con.)& st 152 WS Tk, plateE 7o ice AejollA] 5 HA 3 F,

o
r

g T
®

FN

==
(o3
nd
ol

=

QAR (3000 rpm, 3 min) 3] 160 pf & =L E#Fc)
& Hexosaminidase assay : 30 02 =88 96 well plateo] 7}3F &, 30 0 1 mM

P-NAG(in citrate buffer) & FH7}3F t}2 37 TollAd 1A17F wikstdch ©hA] 250 pie] 0.1M
carbonate bufferE 7}3F & 405 nmolA] SF T2 XA}s+H T

©® g3d qgAgdEs

G AMEW|F 2 Cell sensitization : RBL-2H3 A ZZ EMEM(10 % FBS)ol] mjoral 2, 24
well plates] ME 220 x 10* cells/100 ul) & ZE3}e] 37°C, CO, W7 oA 12 A|7F w) %k
3t t}-2, IgE (200 ng/ml, final con.)E A& s}od thA] 124 7F HH ksl th.

@ Cell activation : A|Eujofdl o g BE vjA| S A| A3 F 37 T siraganian buffer2 2
3 MH3 g, FEFEL final volume 100 y 7} H =5 FH7}sle] 37 C siraganian buffero}

b Fob vjoFst Yt &A(DNP-HSA, 25 ng/ml, final con)& *&|3}e] 15
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@ AT a%
(7h) A eFz (e,
D Aotzel 2%

5%

essential oil, floral water

=2, U

R (e,

| 2] o] F) 2 H-H

Mgt

FzE
E 109 2o, o]F hFv), Fepy
Aojgtme] 747k 50 g 4 At Al ASE

=

=3

=
-1
s

E 10. =24 FE279 2L FE2E F
Korean name Part used Weight of plant (Kg) Extracts (g)
ok Roots 7.5 814
=F Aerial parts 5 53
o5 Fruits 5 60
Leaves 5 55
Fruits 2 23
2l
10 12 ml (essential oil)
Aerial parts
10 1 L (floral water)
Whole plant - 1
u] x| F o] & Aerial part - 1
Root - 1
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a9 562 Alekzel tE 'H NMR dvbolth Aekzz ¥H 27] $38e 3%
gy 2d2 2EA 95 AU YohRe] A RE Aol dF HUTh BE HFEdA
R/t A2 Hgon, ol ABY FO FE AROR ohulxi RiHydxols, 9
dE 5ol BE B9l Hlon, oey ARk JE AT Aol Aotz 4RI AT
dge Bel 3 ot

'H of Amino acids 'H of Sacchdrides

1H of Saccharides | 'H of Monoterpenvides
| 'H of Polyphenols
\ | | TH of Amino acids

il T ’
@ O J_uﬂ i ‘ ® N :;dll_;'lll»WL_

=

TH of Saccharides
'H of Monoterpenoides

'H of Monoterpenoides 1H of Saccharides

Il —

Y
© I!JJK* L @ . Ty

4 3 2 1 PR

a9 56. Aekx9o 'H NMR Z#. (A) %, B) &< (O %, (D) Su.
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a9 57¢ ALz U FT-IR ZFolth. 17 57004 24 9l=o] 3200 cm'o]A] -OH,
2900 cm™ ol 4] -CH, 1500 ~ 1800 cm o 4] -C=0, -NH 59] 4% H 35 g3 5 Ut} o]
H3 EA das g3 29 Es 5 slo|= &, olmjizate] L2 E A olrlole, 2i-E H

Tolr9] Fl2rRY S 934 JEhteE 322 NMR Z#9} v|2=3 292 BHgon, &
Eole t¥d Edo] O Us AL & T AT

'(_B) =

T%

I I L] |

4000 3000 2000 1000

Wave length (cm'1)
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(h FE259 AFEF FEdd g F4 AsfEd
@ C. albicans o g+ FEE 2 essential 0il9] F24] A3|&A
C. albicans o W3t FE5E2 T4 Asf@AHL A7, vAFolE, 9 o £
2 FEE FE =5 Ao AdTE EATH(E 11, 27 58). 281} S essential oil 9]
B3d BE FEAA 5% T4 AdsS BRATHE 12, 13 59).

=3
=
o
I
o
4
oy
o

9| Candida albicansoll o3 A,

Con. of extracts (mg/ml)

Korean name 100 10 1 0.5

Diameter of inhibition zone (mm)

Zop 72 5.6 - - -

o & - - - -

Zul 9] 15 ; ; -
|23 o] E (A =) 1.2 - - -

19 58, Akx FZF | Candida albicansol]l )3+ a2 A.

(A)~(E) F=°l & FFFA ; @ 10 mg/ml, @ 1 mg/ml, @ 0.5 mg/ml,
(F) 5% 100 mg/mlo|A] Aokx FHo WE JgdAF; O U5, © =5,
@ =9 ¢l, @ FAkTZ, @ FAFoIEF (A=)
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bl

12. =M essential 0il®] Candida albicansol W3t 3} A.

Con. of essential oil (uf)

Korean name 40 30 20 10

Diameter of inhibition zone (mm)

EY Pl 6 5 5 4

199 59. =v essential 0il®] Candida albicansol] o] 3+ 33 A],
D 40 pt, @ 30 pt, @ 20 pt, @ 10 pt, ® 5 L.
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@ Staphylococcus epidermidis ol g FE&5 2 essential 0il]
=]

=
<)
S. epidermidis®= THEAQ JBEAAYFOR 3Ho A= Fists goz, B

2 Aol A
L 5% Aotz £3E7 29 A4Ro)x 228 essential oilo] o] IARAATEE] ZAoiA
2 Zol4 £

bl
&
X
2
o\
ol

Z8-9| Staphylococcus epidermidisol] Tl g o TA.

Con. of extracts (mg/ml)

Korean name 100 10 1 0.5
Diameter of inhibition zone (mm)

zZpok 6.3 5.0 - -

2= 3.0 - - -

S 9l 4.0 0.8 0.5 0.3

LR R EARES 20 - : :
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bl

14. =9 essential 0il®] Staphylococcus epidermidisol] t)3+ 42 A.

Con. of essential oil ()

Korean name 40 30 20 10 5
Diameter of inhibition zone (mm)
Zul AR 10.0 9.0 8.0 7.0 6.0

1% 61. 4 essential 0il®] Staphylococcus epidermidisol] o] 3+ o & A].
® 40 w, @ 30 pb, @ 20 ut, @ 10 ut, ® 5 pl.
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@ Staphylococcus aureus o e FEE ‘3-1 essential oil9] "] E A s|EA]
/\
A)

olEd A Ko I|o}FAsle FE AFS FEAII= Staphylococcus aureus= 1
FHATLE AMFe IR, AT, FH, H=AAT A s BT FEleln, 3

N

2

= O

B ZFE53, XA 7 (bullous impetigo), BT X
o}

o

= o

[e) =
(¥ 62). E}E‘r/‘i AN = S. aureusdll st FAFHoz IddH AP
A

a9 62. olEVA ¥R HF A= S aureuse] SEM @ w7 ALA.

A4 Az, 2o 2 S9 4 FEEAA 22 FAANTE BRI, dF9 nx]F o]
EL IFEoAT 48 VEFACHE 15, 19 63). = essential oile] 799 C. albicans,
S. epidermidisol| X ¢} o] B3 FA AslsE& B FUTHEE 16, 17 64).
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15. A ekx FZ89| Staphylococcus aureusoll W3+ & A.

Con. of extracts (mg/ml)

Korean name 100 10 1 0.5

Diameter of inhibition zone (mm)

Zpof 22 10.0 6.3 - -

S ES 23 i i i

zw g 8.3 5.0 i i

m] X] o] (W £) 3.0 : : :

a9 63. Aokz FHE Staphylococcus aureusol] 3 FFTA.
(A)~(E) = 02 FdA ; ® 10 mg/ml, @ 1 mg/ml, @ 0.5 mg/ml,,
(F) % 100 mg/mlo| A Aekx F R o2 JH4FA ; O d5F Q =5,

o
® =m 4, @ For7e, © AR ERZ).
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bl

16. =4 essential 0ilQ] Staphylococcus aureusol|l T3t T A].

Con. of essential oil (pf)

Korean name 40 30 20 10

Diameter of inhibition zone (mm)

Zu AR 9.0 8.0 8.0 7.0

29 64. M essential 0ilQ] Staphylococcus aureusoll )3 A,
® 40 w, @ 30 pb, @ 20 ut, @ 10 ut, ® 5 pl.
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@ Pityrosporum ovale of ©} 3k

1=
©

A FE=2 F4 AAEA

e e
1=
o H

$4% FELAE vEnd

1

[e]
4 AdlsE YEITHE 17, 13 65).
3} 17, %El]'%]_ _?_%%

9] Pityrosporum ovaleol| T3+ oA,

ol FZEL Pityrosporum ovale o thatelx 7

Con. of extracts (mg/disc)

Korean name 0.5 0.25 0125 MIC
Diameter of inhibition zone (mm)
S 9l 5.3 5.0 4.0 3.1lug/ml

Thuja
orientallis

4
o

ol B 9| Pityrosporum ovaleol] W3F A A,
@ 0.5 mg @ 0.25 mg, @ 0.125 mg.
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alassezia furfur o et =

Ay
H2 ol
all

!

it

flo

g O_>~|.4

& Malassezia furfur o tjgh =9 Q)
AHeR $59 FFRHL e
S|

=

z4 Ass5e JERIUTHE 18, 1

O A=
T S

ZZ 89 Malassezia furfurol] T)3+ FFA.
Con. of extracts (mg/disc)

0125 MIC

=nll
L M |

2

Kl
—
@D

0.5 0.25

Korean name
Diameter of inhibition zone (mm)

25.0ug/ml

5.0 3.5 -

i\
E
He

- Thuja
orientalis

% B 9] Malassezia furfurol] tidt A,
mg @ 0.25 mg, 3 0.125 mg.

[
i)
&
i\
-
e
oy
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(th #4712 F2E23H Staphylococcus aureusd) 3k FadAH B2 B
O e FE2EE o83 TAHEE FAAES AT ALy
FaEde] XE HAAsH] fdsted 2 APl Hslkr]l d, £%F200g)e] FEES

o] &5ty FEES B duAES FASAT. 200 go] WEE FEEZHFE n-hexane,
ethylacetete(EtOAc), butanol(BuOH), DW2 §u] £ ES AAHIH 67). 55 &0 £
FZEE F S. aureusoll thsle] paper discHo 2 A HAME A|FE A, EtOAc FEE(R
19, 29 68)oll A 71 A3t FHEAHS RAY. FoF 729 Ethylacetate &2 I3 699 7
o] Silicagel column chromatography Z¢] &uj( n-Hexane : Acetone = 10 : 1 -1 : 3 )2 &
ZA1AH ANAA 6709 fractione ATt 23S 6719 fraction T IFTEHo] =A
fraction 2(3& 20, 238 71)& t}A] Cl18 column chromatographyol Zo] &ufj( MeOH : Water
=1:3-3:1)2 8FAH 89 Fractiong A1 dd&Ao] 71 53+ EF(Fr 2-6: 3
21, 29 72)e it HPLCE £A43% Za(2d 73), dLdEHY 7tsdo] =& st
olE EUE 3t FAHEZ EYE T dF FEFE A 4¥S Atk

kel

Paeonia faponica 2009

MeOH 1000ml % 3times

2hours sonication

MeOH Exiract

suspended in HO (1000mL)
partitioned with Hexane (1000m L x 3times)

Hexane layer H20O layer

EtOAc layer H20 layer

BuOH layer H20 layer

a2y 67. AN APANA FoFT2 FEER

1
o
=
o)
e
e
-3
k)
fu
e
)
ki
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¥ 19. FoF 2o F& fuldl W2 Staphylococcus aureusol] W3t FHd T A,

Con. of extracts (20 mg/ml)

Solvent extracts
Diameter of inhibition zone (mm)

MeOH 9.0
EtOAc 11.0
BuOH 6.0
Hexane -
Water -

a3 68. Zef 2o & fulo W2 Staphylococcus aureusoll W3 FHdFA.
D EtOAc @MeOH , 3 BuOH, @ Hexane, (5 Water
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FtOAc layer
(3.69)

5102 Column
Hexane : Acetone (10:1 — 1:3)

| o Loy | I

Frac.1 | Frac.2 @ Frac.3 Frac.4 Frac.5 Frac.6 Frac.7
(57mg) | (53.3mg) : (71.1mg) (227.9mg) (438.3mg)  (62.6mg) (275.6mg)

MeOH : Water (1:3-3:1)

Frac.2-1 Frac.2-2 Frac.2-3 Frac.2-4 Frac.2-5 Frac.2-5 Frac.2-7
(12mg) (5.9mg) (1.4mg) (1.9mg) (1.6mg) (2mg) (18.5mg)

3% 69. Silicagel, C18 Column § o] 23 Zof72 FHEZHH EtOAc FFo M2

2.

Frac.

EtOAc 9.6

9 70. Frac. 2-6°] ti3t TLC pattern.
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¥ 20. EtOAcE FZ3F #ZroF 129 670 fraction®] Staphylococcus aureusoll th3+ o &A.

Con. of extracts (mg/ml)

Fractions 20 10 5 2.5 1.25
Diameter of inhibition zone (mm)
1 5 3.7 23 - -
2 8.3 4.5 3.0 0.7 -
3 - - - - -
4 - - - - -
5 - - - - -
6 4.3 25 - - -

a3 71 EtOAc® F&J &of 729 6719
fraction®] Staphylococcus aureusol] t)gr oA,
@® 20 mg/me, @ 10 mg/ml, @ 5 mg/ml, @® 2.5 mg/m¢, ® 1.25 mg/ml.
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¥ 21. EtOAc® F&3F FoF t2 2] Fr 29| 871 fraction® Staphylococcus aureusol] ol 3k
A A,

Con. of extracts (mg/ml)

Fractions 10 5 25 1.25

Diameter of inhibition zone (mm)

1 i i i i
2 i i i i
3 , , , ,
4 i i i i
5 , , , ,

6(Frac. 2-6) 13.0 11.0 6.0 4.0
7 i i i i
8 , , , ,

a9 72. EtOAcE F&3F &oF 729 Frac. 6(Fr 2-6)9
FXol w2 Staphylococcus aureusoll T3+ 3o A,
@ 10 mg/m¢, @ 5mg/ml, @ 2.5mg/ml, @ 1.25mg/me.
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App: PAEONLA, Run: 1/13/2010 437,38 PM @ 1/13/20104:37:38 PM, Method: kim, Inj: 1

100 250000
{ 25007 I 2
go - 20007
T
E g o 150
2 215000
I 1
g 10000
2007 g
1 S0 -
20 500 - J
100 T4
00 - 00 T L) L .
00 00 20 T 0 50 600
Mirutes

= DataCharnell =DataChanrel? =

a9 73. Fr 2-62] HPLC Z3}.

(Gilson HPLC systems; Solvent system : MeOH in H20 + 0.1 % formic acid; Mobile
phase : 0 ~ 10 Min.(30 %), 10 ~ 32 Min.(30 ~ 100 %), 32 ~ 42 Min.(100 %), 42 ~ 48
Min.(100 ~30 %), 48 ~ 52 Min.(30 %); Column : Optima pak, 250 mm x 10 mm, 4.6/m
particle size; Flow rate = 1 ml/min; UV detectors : Channel 1 (sensitivities : 0.001) = 205

nm, Channel 2 (sensitivities : 0.01) = 254 nm)
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@ e FE258 o83 =2 B (3™ 74)

Paeonia japonica 5Kg

Extracted MeOH 15L x 3times
2hours sonicated

Crude Extract (561.8Q)

Hexane layer H20 I layer
| I
EtOAc layer H20 layer
(110g)

SiO2 Column chromatography
Hexane : Acetone (4:1 —0:1)

Frac.1 Frac.2 Frac.3 Frac.4 Frac.5 Frac.6 Frac.7
(7.89) (8.30) (3.30) (8.29) (15.6g) (5.39) (43g)

C18 Column chromatography
MeOH : water (1:3 —1:0)

Frac.1 Frac.2 Frac.3 Frac.4 Frac.5 Frac.6

a9 74. Ao FEEESH MeOH T35 g £ k.
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@ ZoF FZO2RE £ FEE FF 2 24
AZEF ZFTTE 5 Kg& AlEste] MeOH 15 LE 78t 250 F&7]04 2413t
A 33 &3 T A FFSI] 2FFF 5618 g& AU
@ = F2E9 49 £
Z FEE(G61.8g)S 90 % MeOH 2 Lo =<9 thg hexanes FF 7}g & 3 Zuj
71§ o835t 33 £E8& 3§t P Q3 hexane =& /‘ﬂ]ﬂé}i 90 % MeOHZ& ThA| =

sted o] SF 1 Ll =<l % &% ethylacetate(EtOAc)§ ot & B398 33 A5
4 g& dom, BuOHd tated= 7|eh & ez 3
SR EEq thale] AL A, TLC A _,_/\]-o]—‘}}ﬂ—( 2 75).

NP Hexane : Acetbne, 2:1

s

. Totall Hexane FEtOAc BuOH  water

a7 75. Z4zye] fuo] o3t TLC pattern.
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® EtOAc 38 F&E9 silica gel column chromatography
zt gujeo] EFEE(Hexane, EtOAc, BuOH, Water)g a7 &A4S EA3 Zz

BtOAcZAl A = &37t 71§ 2A Uehdrlel BOAc 28 2 E25E FH4ES 25
)

7] 93k 12} @A R silica gel column chromatographyS 38U TH R 76). EtOAcZ ol T
= 2
S.

~

-

3t €1 Hexane : Acetone = 3.1 — 2.1 — 111 =01 =22 823ty 7709 fraction
o} 770¢] fraction & A< A AEo] ETEH O 9L AT AIRIE = 4719 fractionE
aureusol el FHAS FHMI AIHFE 22, 1Y 77) Fraction 39| & Ao] 714 =4

[e]

UERG 1 EtOAc layer Z} Fractiong TLCZ #13oh (I 78, 79).

a3 76. EtOAc 38 F&E 9] Silicagel column chromatography.
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¥ 22. EtOAc FEE A B39 47) fraction®]| Staphylococcus aureusdl )3+ o A

Con. of fraction (mg/ml)

Fractions 20 10 5 25 1.25

Diameter of inhibition zone (mm)

11.0 8.0 6.0 4.5 4.0
7.0 5.0 2.0 - -

> W N =

a9 77. EtOAc FZEEA £3HA 47 fraction®] Staphylococcus aureusol] tidt 3 FA.
@D 20 mg/me, @ 10 mg/ml, @ 5 mg/ml, @® 2.5 mg/m¢, @ 1.25 mg/ml.

Frac. 3 Frac.2-6
a9 78. SAHAAER frac.2-6 7} Fr 39] TLC pattern.
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EtOAc layer
(110g)

SiO2 Column chromatography

Hexane : Acetone (4:1 —-0:1)

. R R A | |

Frac.1 Frac.2 Frac3 Frac4 Frac.5 Frac.6 Frac.7

F

S88 29 e=
ca :id 2 ey %-')TU‘ @ et S

a3 79. EtOAc F&E ) Al Silicagel column chromatography 2 2] 3t fractions 1-49]
Silica 9} Reverse phase®] TLC pattern.

® EtOAc 38 F&F %2 7} fraction(Fr 2, 3, 4) HPLC profile H]al & 4]
HPLC A€z} UV #ZA|7]= GilsonAlol A FUstE 2 ZHL Optima Pak C18

column (10x 250 mm, 4.6 um particle size, RS Tech, Korea)S A& 3}ith.
Z54E 158 A5 MeOHS HPLCE (Burdick & Jackson, USA)S AH&-3}%th.
HPLCol AFE3 A2 gdFadryt veld EtOAcZ, Fr2, Fr3, Fr4 2 MeOH &£W2 =9

10mg/mle] F=2 ZH3Yr
HPLC 2477 AH olF4 &&= (A) pump HPLCE MeOH : (B) pump Water(3x} &

)9t 01% formic acid2 ©]&3tF o™ LrjH]-&& MeOH/Water(30/70/V/V)E gradient
Z43l9oH, £45L Iml/ming AT A59 FAFE 30ulz 3o UV 205nme}
254nm=Z A= AT

EtOAc 2 F2E=2XHE 283 Frac 2, 3, 45 HPLC thg7} o] BEASE Az (2 80
81, 82, 83), olu] Ao FHAME Frac 2-60] YE FAAHE] ﬂ%%—“&: Fr 3
© 2 Ho|m Frac 29 49|&= 40| EAsts AR FAHUN. FaddF 23, Frac 39|

—
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3 FAS B, Frac. 4= FA 5L H}Urh HPLC profile® ©]5 F FPractiong £43k
Z3}, Frac. 33 4] BL3AY A2 2 FAHEHo] &A1 A2 ALRH7] wEd x|
HPLCE ©| &35} Frac. 39} 45 HastA A7 Qstd 4¥e APz, E2HA
T oA dHdHETES A5
App: PAEONIA, Run: 1/8/2010 4:16:43 PM @ 1/8/2010 4:16:43 PM, Method: kim, Inj: 1
10007 2000007
§ 200 o 150000- EtOAc = \
) - -
E s
2 600 5 100000
3. F \
400 4 50000
gt A, R -
20 4 00 e S =<
0o - -50000 T T T T T T T T T T T 1
00 100 200 00 40.0 50,0 60,0
Minutes
= DataCharnell =DataCharnel? =
Gilson HPLC systems

Solvent system: MeOH in H,O + 0.1% formic acid

Mobile phase: 0-10min (30%) 10-30 min (30-100%) 32-40 min (100%)

40-48min(100-30%) 48-32min(30%)

Column: Optima pak, 250 mm x 10.mm, 4.6um particle size);

Flow rate = 1ml/min
UV-detectors: Channel 1(sensitivites:0.001)=205nm;
Channel 2(sensitivites:0.01) =254nm

1% 80. EtOAc ¥3 %% E 2] HPLC profile.
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App: PAEQNIA, Run: 1/25/2010 12:49:18 PM @ 1/25/2010 12:49:18 PM, Method: kim, Inj: 2

10007 250000
T Rl
E il [ New frac.2
o 600 ‘g 100000
4 % 1
2 00 50000
s 40 :
00 .
00 y
50000 -
00 = -100000 T | T |
00 100 20 60.0
= DataChannell =DataCharnel2
a9 81. Frac. 2¢9] HPLC profile.
App: PAEONA, Run: 1/25/2010 12:49:18 M @ 1[25@010 12:49:18 M, Method: kim, Ij. 1
10007 250000
0 1 ;
i - -
gmo A New frac.3 i
3 ggg 6 1007 ;:
§ E 100000 :
400 ] :
g 500 - :
207 00 V Uuuﬂ/
00 '5[]]].0 1 | I | [ 1 | I |
00 100 pill 00 400 500 600
Minutes

= DataChanel! = CataChanel?

a9 82. Frac. 39] HPLC profile.
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App: PAEONIA, Run: 1/25/2010 12:49:18 PM @ 1{25&810 12:43:18 PM, Method: kim, Inj: 3

1000 250000 o,
| 2000 £ | % New frac.4
g 800 7 §ile
m - L -
£ 15000.0 : .
IR : :
= i . ]
5 £ om0 :
g400- .
#7500 :
B 5 - VAR
00 - S000 ——T— T
00 100 20 00 400 500 600
Miutes

=DataChannell =DataCharnel2
a9 83. Fr 49] HPLC profile.

@ EtOAc #38 F&E - Frac. 39] RP-C18 column chromatography
Frac. 3o z2EHE AEFHLE A7l sl RP-Cl18L ZAAZ A3t column
chromatography S A3 3} th Frac. 3(338mg)oll thsled MeOH : Water 1:3 — 1.2 — 1:19]
LojH]EE £F35l9] 6709 fraction (1-6)& Lol TLCE FJAsAH(H 84). E T
fraction(1-6)2] FFEA-E A3 ZI} Frac. 34oA 7FF =& AL HY, Loz
Frac.3-5 — Frac.3-3 — Trac. 3-6 To|th(2 ¥ 85, ¥ 23). Frac. 32 2HE ET3t 679
fractiong X 249} e Bz Ao g HPLCE I3y ch(2H 86, 87, 88, 89, 90, 91). TLC

TE—l
¢} HPLC=Z 3¢l ZA¥}, RP TLCH A Frac. 3-49} Frac. 3-5& & Rfx| 9} AZ4L EH 4 glo
 HPLC dlolEH A E 7L Retention timeo]2 & F fractiond Z& FgEo] o3 &AL

He Zle g Atsdn.

RP R MW (21) R AR AR

’ s AR PR
1% 84. fraction 3 2 2 HE RP-C18 CCz &=
fraction 1-62] Silica ¢} Reverse phase TLC pattern.
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3 23. fraction 3 © 2 X E RP-C18 CCE E &= fraction? 3T A

Inhibition Zone Diameter(mm)
Fractions
0.625(mg/mf) | 1.25(mg/mf) | 2.5(mg/ml) 5(mg/ mb) 10(mg/ mé)
3-1 - - - - -
3-2 - - - - -
3-3 - - 2 5 5
34, 5 10 12 16.5 19.5
3-5 - 4 5 9 14
3-6 0.5 1 1 1 2

13 85. Frac. 32] RP-C18 column chromatography 3] ¥H 6 fractions?] -
taEA. D10 mg/ml, @5 mg/mé, @2.5 mg/ml, @1.25 mg/mé, $0.625 mg/ml
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=
=
)
L
He
Ix
o
40
s
s
w
ﬁ
)
He
Ix
N
n

Min MeOH H>O0(0.1% formic acid)
g 81 19
10 81 19
33 100 0
42 100
46’ 100 19
50’ 81 19
* column : Optimaapak * Pressure : 700~800psi
* Flow rate : 2 ml/min * UV : 205,254 nm

* Injection volumn : 5040

App: PAEONIA, Run: 2/4/2010 12:33:10 PM @ 2/4/2010 12:33:10 PM, Method: kim, Inj: 1

10007 007 ﬂ
g o 2000007
5 J
% 4
e 15000.0
o
5 600 - i
2 HE 10000.0
2 400 — 1
& 50000
a0 4p
00 — -5000.0 T T T T T T T ]
0o 0.0 200 a0 40.0 50.0
Minutes

= DataChannell = DataChannel2

% 86. Frac. 3-1¢] HPLC profile

Appe PAECMIA, Run: 2/4/2010 12:33:10 PM @ 2/4/2010 12:33:10 PM, Methad: kim, Inj: 2

10007 20000.0
80.0 —] 15000.0
i
0
8 p p
[ s —
o 60.0 —f5 10000.0
3 T 1
z
£ 400 7 50000
200 7 00
0o —  -5000.0 T T T T T T T T T ]
0.o 10,0 20,0 30.0 40.0 50.0
Minutes

=DataChannell = DataChannel2

% 87. Frac. 3-2¢] HPLC profile
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App: PAECNLA, Run: 2/4/2010 12:33:10 PM @ 2/4/2010 12:33:10 PM, Method: kim, Inj: 3

10007 250000
_| 20m00-
ﬁao.u ] ]
< 15000.0
5 600 £ 1
4 1€ 10000.0
= J
2 400
50000
207 g
0o —  -5000.0 T T T T T T T T T ]
00 10.0 200 0.0 40.0 0.0

Minutes

= DataChannell = DataChannel2

%9 88. Frac. 3-32] HPLC profile

App: PAECHIA, Run: 2/4/2010 12:33:10 PM @ 2/4/2010 12:33:10 PM, Method: ki, Inj: 4

100077 25000.0
i i 4
L@ a0 EUUUU.U__
o © .
4 g b 15000
é 1€ 100000
40,0 7 1
g 4 Emo A
20 7 ] H"“—-—-..._._
oo — 50000 T | T I T T T T T |
0o 10,0 20,0 0.0 40,0 an.0
MinLites

= DataChannell = DataCharnel

% 89. Frac. 3-4¢] HPLC profile
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App: PAECNIA, Run: 2/4/2010 12:33:10 PM @ 2/4/2010 12:33:10 PM, Method: ki, Inj: 5

100,077 200000
UJ - -
0
2800 7 150000
[ 8 g
2 00 4 100000
0 e 4
]
2400 o0
39\ | |
207 0d \,K_‘_‘_'_Jﬂﬂ\\_ﬂ_'_
00— -5000.0 T I T I T T T T T |
] 100 200 00 40.0 0.0

Minutes

= DataChannell = DataCharnel

a9 90. Frac. 3-52] HPLC profile

App: PAEONIA, Run: 2/4/2010 5:49:00 PM @ 2/4/2010 5:49:00 PM, Methad: ki, Inj: 1

100,077 250000
UJ | J
L@ a0 EUUUU.U__
[ 1
= 15000.0
200 # 4
é JE 10000.0
400 ]
2 4 0000 7 j\
200 __ ] ] A\"‘--h._,_ _'_'_'_'_'_,_,_,_.--
oo — 50000 T | T I I T I T T |
] 100 200 00 40.0 0.0 0.0

Minutes

= DataChannell = DataCharnel
a9 91. Frac. 3-62] HPLC profile
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EtOAc 3 FZ&E - Frac. 49] RP-C18 column chromatography

Frac. 428 H 4AFEFE A7) 93] RP-C18& A2 A&l column chromatography
= A3} Th Frac. 4(800mg)ell thsle] MeOH : Water 1.2 — 1:1 — 319 &ujH|E& 2 &%
3to] 970 9] fraction (1-9)2 Lo] Frac.3olA £33+ &A] fraction¥} ¥ w3 TLCEZ T2l 3}
g 92). Ao 99 fractione] FHEAS <213k A Frac. 4-89A4 71 =2 &4 S
B, o4& 2 & Frac. 4-3 — Frac. 4-7 — Frac. 4-9 — Frac. 4-6 o] tHE 25) (2 93). &
T84 A3} fraction 494 Ao 71 F UL frac4-8& HPLCE v|ws] ¥ Z3} Frac. 34

3 29 ez #9 HUT B0l F AA Frac 438 HPLC 24ZT % 714 33E
= st (23 94, %),

% 92. frac. 37 4904 B2lH A fraction?]
Silica 9} Reverse phase TLC pattern.
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3 25. fraction 4 © 2 X E RP-C18 CCE E &= fraction? 3T A

Inhibition Zone Diameter(mm)

Fractions
0.625(mg/mf) | 1.25(mg/mf) | 2.5(mg/ml) 5(mg/ mb) 10(mg/ml)
4-1 - - - - -
4-2 - - - - -
4-3 - - - 8 13.5
4-4 - - - - -
4-5 - - - - -
4-6 - 2 3 3 4
4-7 - - 4 4 6.5
4-8 - 45 11.5 14.5 17.5
4-9 3 3 4 4 5

19 93. Frac. 4¢] RP-C18 column chromatography # 3 ¥ 97} A] fractions¢] F=H¥
g4, D10 ng/ml,D5 mg/m, @2.5 mg/ml, @1.25 mg/m¢, $0.625 mg/ml
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App: PAECNLA, Rum: 2/17/2010 30456 P @ 2/17/2010 3:04:56 P, Method: THUN, In: 1

100077 7000 ’/_/ .,

Frac.3-4

oo
=
—

1
on
=
=
=
=

1

o MMobile Fhase

O T

— — s
L | —)
1 1

(S =11

—_ r
= =N
]
—_
| |

00 = 300 | | | | | | |
00 50 100 150 20 %0 00 %0
Minutes

= DataChannell =DataCharnel?

App: PAENIA, Run: 2/17/2010 4:34:07 PM @ 2/17/2010 4:34.07 PM, Method: THUN, Inj: 1

] < - e,
0
2800 7 75000
i # -
2 600 T 50000 Frac.4-8
] IE 7
2400 T J000
3?\ o o
2007 0.0 —
00— -23000 T I T I T | T T I T I
0.0 3.0 0.0 130 200 20 300 3.0
Mintes

=DataChannell = DataCharng 2

1% 94. Frac. 3-4 3} Fr.4-82] HPLC profile

Frac.4-3, MeOH 50% 30 min’
App: PAEONIA, Run: 3/15/2010 3:23:20 PM @ 3/15/2010 3:23:29 PM, Methad: finald, Inj: 1

10007 250000

, AT ]

g0 - 200007

L2 o ' '

9 g9 8 ] / \ AL

£ 1m0 v,

<97 smmp / \/\\__Z_j Q

& 1 el
200 00 PN \_'/\‘“
00 = 50000 T T T T T T T T T T T

00 50 100 150 20 %0 00

Minutes

= DataChannell = DataCharnel2
a9 95. Frac. 4-32] HPLC profile
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@ FYEA 2 AHA 2 'H NMRS o] &3 Z435gE F2EA
H NMR 248 Varian®] inova 300 and 500MHz spectrometer® Al-8-3l =7 3}
Aok Fg@Ado] Z9kE fraction 404 E&]E Frac. 4-38& HPLCE o] &35t e - AAstd
T 3EE 4317 4322 dojx 'H NMR £4L 54t} 4312 Methyl gallate, 4-3.2%
Methyl-O-methyl gallate2 ZA3FHHH 96, 97).

4-31¢] 'H-NMRS EH & 3.73(3H, s, COOCH;), §: 6.93(2H, s, H-2, 6); 3C-NMRS HH 6
119.1(C-1), 6: 108.7(C-2, 6), § :138.6(C-4), & :166.5(COOCH;), &: 51.8 (OCH3)Z2 y}tEbth(2 &
98, 99).

4-329] 'H-NMRS EW & 381(3H, s, COOCH3), & 3.86(3H, s, COOCH3), & 7.15(1H, dd,
H-2) & 7.21(1H, dd, H-6); *C-NMRL H® & 121.6(C-1), & 111.6(C-2), & 148.6(C-3), §
139.7(C-4), & :145.8(C-5),6 :105.7(C-5) & :167.1(COOCH3), &: 56.59(0OCH3), &: 52.07(0OCH3)=
UElGtH (@ 100, 101).

—_

@) OCHj3

HO

OH
a3 96. Frac. 4-3.1(Methyl gallate)

H3;CO OH

OH

a9 97. Frac. 4-3.2(Methyl-O-Methylgallate)
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13 98. Frac. 4-31 ¢ 'H NMR spectrum. (300MHz, acetone-dy)
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a9 99. Frac. 4-31 9] °C NMR spectrum. (75MHz,acetone-ds)
, “ i o
11 10 s 5 ) 6 5 4 3 z 1 " ppm

13 100. Frac. 4-3.2 2] '"H NMR spectrum. (500MHz, acetone-d;)
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T T T e R T R 0 % I A i S S R B B i e e T
200 i8¢0 160 140 120 100 80 60 40 20

1% 101. Frac. 4-3.2 ©] ”C NMR spectrum. (100MHz, acetone-ds)
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olN

100 - \

80

B
——

Cell viabiliy (%)

60

40 -

con 10 25 50 100 250 500

ZOF (ug/mi)

9 102, Fof gt FZE 9] RBL-2H3 cellso] t)3t M X AZE. (+ S.D. n=4).

. 057 Ag 125+
§ = = 1004
2 044 ik |
o~ >
S 0.3 £ 754
2 =
Eq4 =
Eg 024 S > 504
3 3
s 04 2 25
ol ]
0
0.0 T T T T T T T L L L L £ 14
o 8 10 25 50 100 2230 0 50 100 150 200 250 300
REOF (g/ml) A (ng/mi)

(A) (B)
23 103. Fof7 FEE2 RBL-2H3 cellso]l o3t
23g AR D AEEAY.
(A) Degranulation of RBL-2H3 cells, (B) Cytotoxicity. (+ S.D., n=3).
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pi—
100 - E\?‘/’

60 -

Cell viabiliy (%)

20 -

con 10 23 30 100 230 300

CH==E0H (ug/mi)

2% 104. thFEv] F= 59 RBL-2H3 cellsoll i3k AlE AZ8&. (+ S.D., n=4).

0.8+

H
HH

0.64 _
0.54

- 0.4+ 504

0 3

0.2

o117 r‘l

0.0 7 7 ¥ 0
0 0 10 100 250

Ci =< oj {p.g}’ml}

(0.D. 405)
Cell viability (%)

(=]
o
L

B-hexosaminidase release

0 50 100 150 200 250 300
tHES W (pg/ml)
(A) (B)
a2 105. Fdu] FZ5 2] RBL-2H3 cellso] tj st
g3y AAan 9@ AEsA.
(A) Degranulation of RBL-2H3 cells, (B) Cytotoxicity. (+ S.D., n=3).
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® 2% 2329 29y AR
JHos SHHAES sl S40l gk FEE AR, 24402 40 gt
AN F229) Y3

7}g oAERE AT 27, FEE0 Tk JFHoz B A7
72 vEhdth 100 ug/mle] SEAAM 23ge A oA & F e, rA%te
2 239 qAENE HQ FE2EF FEoA SHHSES AAF A}, 540 gled Fls

At 106, 107).

120
100
g
> 80 -
E
a
= 60 -
3
A=
20 -
0
con 10 25 50 100 250 s00
=EY (ng/mh)
a9 106. =¥ A4H FEFE9 RBL-2H3 cellso]
g AlEx AEEL. (= S.D., n=4).
0.5 Ag 125+
b I
b S
S 04 5100*2‘}~H\{
[ P_,"
g8 0.34 £ 75
T =
=l = ©
E g 02- S 501
2 5
(=1
@ 0.1 [—I s O 254
< I:_I [_.,,]
= 0.0 T T T T ™— T T 0 L L4 L L ¥ '
0 0 10 25 50 100 250 0 50 100 150 200 250 300
=22 (pg/ml) EZZ Y (pg/ml)

(A) (B)
a8 107. = A4 FZHE 9 RBL-2H3 cellsd] )3l
23g AR D AEEAY.
(A) Degranulation of RBL-2H3 cells, (B) Cytotoxicity. (+ S.D., n=3).
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SHH2ES S 4o gt FE2 4YSET, 24HeR 4o 9
S zA0A WA F229) DUy JALUE 24T A, F2E0| & dzHoz gy
Y olAETE Mok Aoz BAHAUL. BE 25 ug/miolA 80%HE] B oA F )
UEo Bl B BobdwA 37kHE ZoR Ukt Rt R eny oA Ene
e SR SAHHSES A% 23, 540 S FASRUTHIY 108, 109)

100 - —_—

20

60 -

Cell viabiliy (%)

con 10 25 50 100 250

BEFASE} (ng/mi)

19 108. W FA FZE 9] RBL-2H3 cellsol] 3t A AZ4. (¢ S.D., n=4).

. 00 Ag 125-
© 0.8+ Y _ 3
% 0.7+ é 1004\.&‘"_1_
g0 2 75
= < 0.5 =
e | ©
=5 04 S 50
g = 0.34 =
s 0.2 S 254
T 044 I i
= "'i 0 T T T T T ]
o 0 0 100 250 0 50 100 150 200 250 300
ul K} o1 Z &} {p.gfml} Wi ALOI B R (pg/ml)
(A) (B)

a9 109. 59 FA FFE°] RBL-2H3 cellsoll i3 &3¢ oAax R AE=5H. (A)
Degranulation of RBL-2H3 cells, (B) Cytotoxicity. (+ S.D., n=3).
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© mAFelE FEE] gAY A2
1202 ZHHAEE
= oA mxFolE FEES BHY AAEAE AT 2,
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Qrth(a @ 110, 111).

_o|L
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By
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e
fr
off
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oX,
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B

W, 24407 =240 ¢

Iy AT HolA &

it

140
120 -
g 100 A ‘\/_’N—i
2
g 80 -
=
3
(¥ 60 -
40 -
20 -
0
con 10 25 50 100 250
0| X 20| E (ug/mb)
a9 110. v R)F o] EF F5E 9 RBL-2H3 cellsol] tf 3
AE AZL. (+ S.D, n=4).
A 125+
o O77 g 1 -
g 06 I i i 3'31004‘,0—}——5* =
o == o T
0 20 £ 754
58 i
k] 0.4+ a
e 034 ‘S 504
EO : =
by L1
3 0.4 O 254
@
< 0.4
LY 0 L] L] L L] L L]
0.0y P - T T - 0 50 100 150 200 250 300
1] 0 10 25 50 100 250 o .
- Ol x{ & ol 2 (pg/ml)
Ol x1 & ol 2 (pg/ml)
(A) (B)

3% 111 v FolE FE 59 RBL2H3 cellso] thdt 23y AE L AXEAH. (A)
Degranulation of RBL-2H3 cells, (B) Cytotoxicity. (+ S.D., n=3).
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@ A=
B 490 ASE ARE #ANFRLTE FFLL VHA sampled WFRBTUA

ALE-3FH T sample 1(KL A= EZFZE 100mlo] ZeFo] 100mg &3 F o]z & o|H, sample
2(KL B)E sample 1] 847 EAHMWI0)o] 1,000mg 35 o]z gAojt) & hrFo=
= wulE|2ALe] FdazE| R A 38 1%S Fuiste 25Colst2 BEstiA AFE-st

@ olEIIFA f&

1% DNCB(dinitrochlorobenzene; 15040/dorsal area in AOO(CHAE : FHH Y = 31)E A
sl 2 ¥ 55 &< 0.2 ~ 04 % DNCB(15040/dorsal area in AOO)E A 7| 5le] ol EH]

FEA AT 754 == 47)‘<H‘é°1 DNCB @& 2usly 2 & 59 FoF 19 2
)4 B E3gAe g2 o Exse. FEHzToR IMazydREs Y 1%L F

1 week 2 week 3 week 4 week 5 week 6 week 7 week
r 3 ry F 3
1 week . w T
e wee & wedk :dq.,l- eck
et § . _)m |' i o 4 oy -
NC mouse #|Z O ['3.4;53353;1?5}041;@: Sl DNCBH ]3¢
2~4 day : e, : bday :
1%DINCB(150ut/dorsal o & e]

area in AOD=) 3]
*A0O0 (Acetone : Olive Qil=3 : 1)

A ES2H 20 MoiUd XSSz JL2

Y 14, EINFY 2D FE 3

AurHoz AEHE YA 4 Wb W o §HHOH ohED PP 424
P22 gl 5744 $ES A% B A5 FTeE st 37 384 9E £

B7h AR E 269 Tl 71 $EL AWER B FYE 1371440 HE AFd 4B
o Wt gEe BAI 2Y, AN Az, BF, 24 £4, o 24 L4tk 479 g
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Zoll dis 4 §1203), 4 JFH), TF=QH), AFEH)eE AFT F, ZE FEI
AFE TAFe2ZA o 0H(HEFE0] P AEH)lA A 15H(RE 59 S8 4%
B)Atol o] BIMHFE FoA3THE 26)
® 26 V5 d B H7t FE
S Score 9o oFa I as
i, =4 0 1 2 3
7HH8A, 1z 0 1 7 3
535 0 1 ) 3
z2 &4 0 1 2 3
o X3 &4 0 1 2 3

B
hg-2o A AEZH3 Ao Ao 30&o|4 WA thg 3000prm, 2087 A4l
Esle] dH S AL83ta IgEe] F=+ ELISA Kkit(Shibayagi, Japan)E ©]-&3sle] H 4351
T},
(2h =3 HAHH & E, Toluidine Blue Stain)
HHEZZAE 10% formalinol] 24A]7ko]ld (A7 & we}d B5& AFstal 4 m=
HAH3 & hematoxylin & eosin(Sigma, USA)GA S 3l¥oH A5 HEE & ¢ HE3] 1<
3} A} Toluidine Blue (Sigma, USA)g2-2 3}o] &Qlst o).
(#h BASH
de A5 HE A4 WxaH AFEZ FoAT Y HlaE student’s t-testE A&

shel & el Apelz ARG

Lot
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I3 1172 AN ZZOE AR T DNCBE o]83le] olEVE g3}

= o
13 Ao® NC/Nga vh$-2 Sof ofES7} ofF & #2HU98S FAT + U9k

i

PC1 15 14 14.5
PC2 8 i) 10

sl PC3 g 14 11.5

BRI PC4 8 12 10
PC5 7 11 g
= 11.00 + 2.1506

a3 117, FAY T FF oln A
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a9 119= sample 1(KLA)ZS 2 AR F
sample 1 =8NS g3t Aoz AUz A

e =
ZopAn SAUZEA AUA ARHE BEe FAY + AT

KLAZ

a5 ZH A 2
A B Ave
KLA 1 4 2.5
KLAZ 3 5 4
KLAS 0 3 1.5
KL A
KA 2 5 3.5
KLAD 0 2 i
=t 2.50 + 1.27 48

7Y 119. KLAT #3 o]n]x|
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A B PRV
KLB1 4 7 5B
KLB2 3 B 45
KLB3 ] 4 3
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(th 8% IgE & W%
g3 Y IgEE %3 Zo|th(ad 122). B AP IgE ¥ GAThzFolA
Adzert 433 F71sks A& B F Uk IR olEd fel o3 IQEY Fo] F
713te & 4 gtk ZFoA IgE e AT v TS of thxdol 243 e ¢l
% KLAT o] FAthzZo v &2 exd v A= 7 FET #S 23n

1:1[0

100 - EEE Negative Control
3 Positive Control
— Drug Control
80 - s KLA
T | KLB
: *
60 - l
40 -
20 -
0

23 122, A3 IgE FFol W 28 Fa FAE T W3 *p<0.05
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(2h =3 HAHH & E, Toluidine Blue Stain)

g 1232 Atz tE ZHFAF AFoltt. olEY FAE IHF-HLi(skin
lesions)oll A FHeo] HrE=gjL HE(mild spongiosis)7} FT4Fta, FHZ3S(epidermal
hyperplasia), ©]AZ}3}5(parakeratosis)® 7| EF AMES HE FAH(infiltration with

leukocytes)-S

Belx gt

=9

-

oo
sty £ A2 TolAe 1 AEs

a3 123. ZF A 23 (A) Negative control, (B) Postitive control,

(C) Drug control
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ZA3oltt. KLAT M= oFghe] @dFo] Folsldl sht

]_
BAAANAE Uit 529 @F0z oY IRY A% AAE AT F A9

a3 124. ZF A 23 (A) Negative control, (B) Postitive control, (C) KLA
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ZA AL Arto|th. KLBE E3 KLAZETIE d=o] ¢ #eF

a3 125. A AL 23 (A) Negative control, (B) Postitive control, (C) KLB
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2hdEe) ATE wHoz 43 T4 TAWR £84 JEN FHE FIEE Ausa
FEAYL B k=T WRG ARAZA 54 FAnA Wk = oA 4S5

1) |5+ By
(7h ctEF TR Ho]
O TE
2 Ay 28" 3 5 FH NC/Nga vk F4 A3 55 (Seoul, Korea)ol A
O

2 ANE F ARe AAY BRANA 7 4T J}o}w

do
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offt
il
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e
ot

e 1 47 *lZiEP. A

e BE We ABRGL £5, 49 L A F 2
3502 F3tel Argstar
@ A=

B Ao AHSE ANEE cHUSREREH T2 sampled WHEASHEA AR
3l sample (HCMC)= EZEH $8&4 71 EAHMWI0S FRH5dd &7 243 &
FAE 70 CollA EFst] 71EANY EFES &7 I Eead HCMOLE A x5 o
Ar. o dxToze HAAAAR] utEl2Abe] vHazeFs 27 1%E FEist 2
5Colste ReahEA AT,

® NC/Nga mh$20]4 FEIAARG 42 2 A Az

Yo F AT B AF2E Aol A5E ATV £3F0}7 NC/Nga =t
9229 52 7 HBRAN me FBRAA AAE
1% DNCB(dinitrochlorobenzene; 1504(/dorsal area in AOO(¢}HE : &H Y = 31)E A
25tk O & 553 B 0.2 ~ 04 % DNCB(15044/dorsal arca in AOO)E A 2|5} ol &
j§ TRde FRAADT 774 5= RAdel DNCB Helg F8shn 2 ¥ 59 B¢ 19 2
34 B HCMCE rh9-29 5o =X3irh FEdzTes drazars
$ ez mxadn, 47 B2 7oA 420z pro] A¥g AX
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DNCB g ¥ duzzz|®Ex 328 1%S =¥3 Atz (drug control), 221 DNCB
T3 AP R o] dAlsdnth
() BERAEL B
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Scratching A& A3
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AurHoz AEHE YA 4 Wb W o §HHOH ohED PP 424

P22 gl 5744 $ES A% B A5 FTeE st 37 384 9E £

Wb Ak ® 269 B M) 4% AR B RRE 1376900 3= A9l 44T
=

5
= , BF, 2 £, ol 2F E4folth. Zze] 3}
o] disl 4 2 (0F), 4 "—Fﬁt}(l’ﬁ), FTETERH), AFCH)LE AHF ¥, EE FHY
HrE FATFo=ZN Hh 0 (oHFF40] fle AH)dA A 1B5H(EE &5 T4l A%
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