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SUMMARY

I. Title

Anti—-inflammatory property of Dandelion and Its Functional Products

II. Objectives and Significance

The inflammation is an essential events; this protective response may lead to
potentially damaging consequences. Various autoimmune disorders are characterized
by marked inflammation and associated failure of repair process. Pro-inflammatory
molecules like TNF-a, certain interleuking, prostaglandins and even pathogenic
concentration of nitric oxide are instrumental in raising such response. Many current
anti—-inflammatory drugs target these mediators at different levels, vet they lack
specificity and their untoward effects restrict their long—term use. Hence, there is a
constant demand for better therapeutic alternatives. Herbal products are well known
for their reputed medicinal properties; however, most of them are empirically used.
Dandelion is used in traditional medicine world wide from very ancient time.
Therefore, we are willing to investigate the anti—inflammatory activity of dandelion

and develop various functional products using dandelion.

III. Contents and Scope

1. Investigation on anti—inflammatory activity of dandelion
— Characteristics of different parts of dandelion
- In vitro anti-inflammatory property of extracts from different parts of dandelion

— Identification of anti-inflammatory compounds from dandelion

2. Materialization of anti—inflammatory compounds from dandelion

- Extraction and concentration of anti-inflammatory compounds from dandelion



- In vivo anti-inflammatory effect of anti-inflammatory compounds in dermatitis
and arthritis model

— Characteristics and oral toxicity of anti-inflammatory compounds from dandelion

3. Development of functional products using dandelion
- Development of dandelion beverage

- Development of products for acne treatment and arthritis prevention

IV. Major Results and Conclusion

1. Investigation on anti—inflammatory activity of dandelion

The nutrient components of leaves and roots of dandelions were analyzed, and
leaves and roots showed differences for various characteristics. Leaves of dandelion
had higher vitamin C, B-carotene, total polyphenol and flavonoid content compared to
dandelion roots, but roots had higher dietary fiber content. According to the result of
measurement of their mineral and amino acid composition, leaves of dandelion had
high content in K, Ca, P, Mg in case of mineral, and glutamic acid, arginine, lysine,
serine in case of amino acid, and roots of dandelion had high content in K, P, Na, Ca
in case of mineral, and glutamic acid, lysine, glycine and aspartic acid in case of
amino acid.

Dandelion leaves and roots were extracted with 70% MeOH and their extracts
were fractionated sequentially with various solvents. And then anti-inflammatory
activities of these extracts and fractions were determined by measuring inhibition on
production of NO, PGE; and cytokines. The inhibition of LPS-induced NO production
on RAW 264.7 macrophages of extract and its fractions from dandelion leaves and
roots was evaluated. Conclusively, the 70% MeOH extract, n—-BuOH and water
fractions had little effect on inhibition of NO production, however, the chloroform and
ethyl acetate fractions were most effective. The extracts and fractions from dandelion
leaves and roots inhibited production of PGEs, and cytokines such as TNF-a, IL-18
and IL-6 with the same tendency of inhibition of NO production. The chloroform and
ethyl acetate fraction from dandelion significantly suppressed production of NO, PGE:

and cytokines. Furthermore, the expressions of LPS-induced iNOS and COX-2 on



RAW 264.7 macrophages of the fractions were detected by western blotting. As the
results, the expressions of INOS and COX-2 were remarkably decreased in a
dose—dependent manner by treatment of the chloroform fraction. It was showed that
the expression of iINOS decreased in a dose-dependent manner by the ethyl acetate
fraction, but it slightly suppressed the expression of COX-2. Pro-inflammatory
mediators such as NO and PGE., cytokines and regulating enzymes of NO and PGE:
were activated depending on the external signals through the expressions of MAPKSs
and JAT state systems. Western blot of expressions of LPS-induced phosphorylated
ERK1/2 and JNK1/2 MAPK was performed to determine whether the MeOH extract,
chloroform and ethyl acetate fractions were related to the modulation of the activation
of MAP kinases. As the results, the chloroform and ethyl acetate suppressed dose-
dependently the induction of LPS-induced phosphorylation of ERK1/2 and JNKI1/2.
From this finding, it is assumed that the chloroform and ethyl acetate fractions in
LPS-treated macrophages suppressed inflammatory mediators by  inhibiting
phosphorylation of MAPKs.

Bioactive compounds that increased anti-inflammatory activity were fractionated
and separated from chloroform and ethyl acetate fractions by silica gel column
chromatography, TLC on silica and prep-LC. The anti-inflammatory activity of each
preparations was determined by measuring of LPS-induced NO production. Fractions
were separated by eluting with chloroform and MeOH mixtures (75:25) from silica gel
column  chromatography, and the separated fractions showed increased
anti—inflammatory activity. These fractions were more separated into 4 fractions by
TLC. Among these 4 fractions, the first and second fractions that showed
significantly increased activity were purified by silica gel column chromatography
again. The second of 8 fractions from the silica gel column chromatography showed
the highest activity. From this finding, the last second fraction was analyzed by
HPLC using Cis column, resulting that the one major peak was detected. Finally, the
compound of the major peak was separated by prep-LC, and then it was identified by

LC/MS and NMR.

2. Materialization of anti—inflammatory compounds from dandelion

To materialize anti-inflammatory compounds from dandelion leaves, we studied



optimal conditions of hot water extraction and concentration. We investigated the
properties of extracts on various temperatures bhetween 60 and 90T. As the result,
extraction vields at 60C were the highest as 39.2£1.3% and flavonoid contents were
increased by heating. However, anti-inflammatory activities were remarkably
decreased by increasing temperature. According to the results that the highest
anti-inflammatory activities of water extract at 60C were demonstrated, cell wall
degrading enzyme treatment was carried out to increase extraction vyield of
anti-inflammatory compounds. The enzyme treatment resulted in increased yields and
flavonoids from dandelion leaves as 1.5 times and anti-inflammatory activities were
not decreased. Also, column chromatography was wused for concentration of
anti-inflammatory compounds from extract of dandelion leaves treated with enzyme. It
demonstrated that anti-inflammatory activities of adsorbed compounds on Amberlite
XAD-2 and Sepabeads SP-850 were significantly increased. But yields of adsorbed
compounds were increased over two times on Sepabeads SP-850 compared to
Amberlite XAD-2. Thus Sepabeads SP-850 were more effective than Amberlite
XAD-2 to concentrate the anti—inflammatory compounds of dandelion leaves.

To verify the anti-inflammatory activity of anti—inflammatory compounds from
dandelion leaves, their in vivo anti-inflammatory effect in dermatitis and arthritis
model was investigated. TPA-induced or croton oil-induced acute edema was
developed in the mouse ears, and they were applied to both sides of inflamed ears. It
was found that they could significantly reduce the ear swelling, compared to that of
non-treated control. In the case of DA-100 treatment, its anti—inflammatory effect
was comparable to that of indomethacin, a non-steroidal anti-inflammatory drug. In
order to verify the anti-arthritic effect of anti-inflammatory compounds from
dandelion leaves, several behavioral parameters such as paw volume, squeaking score,
and weight distribution ratio were investigated in a carrageenan—induced arthritis rat
model. Their therapeutic effect was observed on 9th day after the arthritis induction,
as compared to saline-treated control group. Oral administration of them significantly
alleviated apparent symptoms of paw volume, squeaking score, and weight distribution
ratio in rats. Therefore, it could be concluded that topically applied anti-inflammatory
compounds from dandelion leaves exhibited its potentials as a new drug candidate
with an effective anti-inflammatory activity.

Inhibitory activity on NO production of LPS induced macrophage of

anti—inflammatory compounds from dandelion leaves was determined to evaluate the



stability of anti-inflammatory activity with temperature of 30~90C and pH of 3~11.
Applied temperature did not affect, but pH above 9 reduced the activity. Antibacterial
activity of anti-inflammatory compounds on acne-causing bacteria( Propionibacterium
acnes, Streptococcus epidermidis) were also determined and its activity was not
detected. Toxicity of anti—-inflammatory compounds was determined with high dose
one-time trial and for long-term trial with rats. One-time high dose(2000 mg/kg) tiral
did not show any toxicity. Long term trial also did not show any symptom of
specific behavior abnormality and had no concern from serum biochemical analysis
data. Autopsy did not present any disorder from organs examined but kidney and

kidney were also proven to be normal with histopathological observation.

3. Development of functional products using dandelion

To establish the roasting conditions of dandelion leaves for the manufacture of
beverages, we investigated the physicochemical and sensory characteristics of
dandelion leaves and their hot water extracts by roasting treatment. As the number
of roasting times increased, the amino nitrogen and total polyphenol contents of the
roasted dandelion leaf hot water extracts also decreased greatly, and their L-, a—, and
b-values showed much lower values than those of the raw leaf extracts. However, a
greater amount of reducing sugars was extracted in the roasted leaves than in the
raw leaves, suggesting that the roasting process allows for easier extraction of the
compounds in dandelion leaves. Five sensory characteristics, including astringent taste,
bitter taste, green flavor, burnt taste, and sweet odor, were deduced through
quantitative descriptive analysis of the hot water extracts. Among them, astringent
taste, bitter taste, and green flavor showed significant differences between roasting
treatments. The sensory evaluation results show that as the number of roasting times
increased, the palatability of the hot water extracts increased greatly, in terms of
color and taste.

In order to establish extraction condition of dandelion leaves, physicochemical
properties of extracts of 4-times roasted dandelion leaves extracted with different
extraction temperatures and extraction times were investigated. There was no
difference in values of measurement items with different extraction temperatures, but
as the extraction times increased, values of physicochemical properties decreased

greatly. Five sensory characteristics, including astringent taste, bitter taste, green



flavor, burnt taste, and savory taste, were deduced through quantitative descriptive
analysis of the hot water extracts. Bitter taste of extracts decreased and savory taste
of extracts increased with increase of extraction temperature. Taken together, it was
concluded that roasting temperature of 180T, roasting of 4 times, extraction
temperature of 90C and extraction of 2~3 times were optimum pretreatment and
extraction condition for development of dandelion beverage. As a result of sensory
test to determine concentration of extracts relevant to drink, 0.3 °Bx was optimum
concentration. Additives of vitamin C, sodium ascorbate and sodium bicarbonate et al.
were added to dandelion extracts to minimize the changes in color and taste of
beverages. To complement the low intensity of natural dandelion flavor, various
flavors were examined, and chrysanthemum flavor was selected.

Water extract of mulberries, mugwort, Zanthoxylum piperiturn DC. had excellent
inhibition activity on NO production and were most desirable subsidiary material for
development of a functional food products effective on acne and arthritis with the
anti-inflammative compounds from dandelion leaves. Cosmetics and ointment for acne
patients were developed with grape seed extract(GS-1000) which were most effect
antimicrobial compounds on acne bacteria among known natural antimicrobial agents
and extracts from extract of Zanthoxylum piperitum DC., mugwort, mulberry. Pills
and granule type products for arthritis patients were also developed with the
anti—-inflammative compounds from dandelion leaves and extract of Zanthoxylum

piperitum DC., mugwort, mulberry.

V. Outcomes and Applications of the Results

1. Outcomes

A. Technology transfer (1)

1. Extraction technology of dandelion for manufacture of beverages (Patent No.

10-0787823) : Hanil C&T Ltd.



B. Journals (5)

1. Hee-Don Choi, Yoon—Jeoung Koh, Yoon-Sook Kim, In-Wook Choi, Dong-Soo Cha.
Changes in physicochemical and sensory characteristics of dandelion (Taraxacum
officinale) leaves by roasting treatment. Korean J Food Sci Technol 39: 515-520 (2007)
2. Yoon—Jeoung Koh, Dong-Su Cha, Hee-Don Choi, Yong-Kon Park, In-Wook Choi.
Hot water extraction optimization of dandelion leaves to increase antioxidant activity.
Korean J Food Sci Technol 40: 283-289 (2008)

3. Dae-Hyun Hahm, Bong-Jun Sur, Dong-Oh Han, Park-Jae Hyun, Eun-Tack Jung,
Hye-Jung Lee, Yoon-Jeoung Koh, Hee-Don Choi. Anti-inflammatory activity of dandelion in
mice. Korean J Orient Physiol Pathol 22: 810-814 (2008)

4. Bong-Jun Sur, Yoon-Jeong Koh, Hee-Don Choi, In-Sop Shim, Hye-Jung Lee,
Dae-Hyun Hahm. Protective effect of orally administrated dandelion against
carrageenan—-induced ankle arthritis in rats. Exp Neurobiol 17: 63-69 (2008)

5. Yoon—Jeoung Koh, Yong-Kon Park, Yoon-Sook Kim, Dong-Soo Cha, and Hee-Don
Choi. Preparation of hot water extracts of dandelion leaves to Increase

anti-inflammatory activity. J Korean Soc Food Sci Nutri 38: 391-395 (2009)

C. Scientific presentation (3)

1. Hee-Don Choi, Yoon—Jeoung Koh, Ho-Moon Seog, Yoon-Sook Kim, Kyum-Soo
Kim, Dong-Soo Cha. Changes in physicochemical and sensory characteristics of
dandelion (Taraxacum dfficinale) leaves by roasting treatment. The 74th Annual
Meeting of Korean Society of Food Science and Technology (2007. 6. 20 - 6. 22)

2. Hee-Don Choi, Yoon-Jeoung Koh, Yoon-Sook Kim, Dong-Soo Cha. Hot water
extraction optimization of dandelion leaves to increase antioxidant activity. Annual
Meeting of Korean Society of Food Science and Nutrition (2007. 10. 17 - 10. 19)

3. Yoon—Jeoung Koh, Hyun-Jin Park, Hee-Don Choi. Anti-inflammatory effect of
methanol extract and its fractions from Taraxacum officinale leaves in LPS-stimulated
RAW 264.7 cell. The 56th Annual Meeting of Korean Association of Immunobiologists
(2008. 4. 17 - 2008. 4. 19)



D. Patent application and registration

(1) Patent application

1. Hee-Don Choi, Ho-Moon Seog, Yoon-Sook Kim, Yong—-Kon Park, In-Wook Choi.
Method for extracting polyphenol from dandelion (No. 10-2007-0006345, Korea)

2. Hee-Don Choi, Ho-Moon Seog, Yoon-Sook Kim, Yong-Kon Park, In-Wook Choi,
Ki-Seung Seong, Yoon-Jeoung Koh, Dong-Soo Cha. Foodstuff comprising dandelion
leaf extract. (No. 10-2009-0034928, Korea)

(2) Patent registration

1. Hee-Don Choi, Ho-Moon Seog, Yoon-Sook Kim, Yong—-Kon Park, In-Wook Choi.
Method for extracting polyphenol from dandelion (No. 10-0787823, 2007, Korea)

E. Education (1)

1. Yoon-Jeoung Koh. Anti-inflammatory effect of dandelion (Taraxacum officinale)
leaves and isolation of bhioactive compounds. Korea University Master’'s Thesis (2008)
2. Application of results

A. Journals

1. 'Inhibition of lipopolysaccharide-induced nitric oxide, PGEZ, cytokines and inducible
NOS and COX-2 via ERK/JNK MAP kinases in RAW 264.7 cells by the leaves of
Taraxacum officinale’

2. ‘Single and 4-week oral toxicity studies of dandelion extracts in SD rats’

B. Technology transfer

1. Transfer of ‘Materialization technology of anti-inflammatory compounds from

dandelion leaves’ to industry

C. Public relation through newspaper and broadcasting et al.
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(1) AEH
VA A WEdE Ad dEael A s EdA Ansts UEd
224 A} VNSEE A3 Pelz 598 FR3Le] Algstgon, %] HAsle] 50C IE

Az oA A 5 10T Aol BastuA Algz ARgElth

& 7bstar davba s SR8 110CelA 224

& AASATE ©o]E 045 um membrane filter2 o] ¥}3} 3L
of Y3 F%A A9 methanol : triethylamine : water : phenyl
isothiocyanate(PITC) (7:1:1:1, v/v) 38 A H7tste] A7 o5 o & @ arst
Ak HAame &3lAzl F opico-tag Wl uwhel HPLC= #4383tk ojuf B4z
instrument: JASCO HPLC System, column: pico-tag, column temp.. 40C, eluent: pico—tag
eluent A & B, flow rate: 1.0 mL/min, chart speed: 1.0 cm/min, detector: UV 254 nm,

injection volume: 10 ulL°] 1t}

3 F71%
UEY 228 Aduestst & 550T Fst2el A F3tA 7] #3733 dikE 7
3l &aiA7)| dAFo R AL E [CP-AES(Inductively coupled plasma, JA38 PLUS,
ISA Instrument S.A., France)® #4339 tt. ICP-AES®] 2&x74L power: 1 kW for
aqueous, nebulizer pressure: 3.5 bars for meinhasd type C, aerosol flow rate: 0.3 L/min®] ¢l
on, 7 F71H e HAEIHL Ca 393.37, Mg: 279.55, Na: 58399, K: 766.49, P: 213.62, Fe:
238.20, Zn: 213.86, Mn: 257.61, Se: 196.09 nmo| A th.



A WS BE2S pohexanel @ FEe] AL A 200 mgd 05 N
NaOH/MeOH 5 mLE 713t 34171 o5 BFs; Zvl 3Fel methyl esterE ¥E°] GC
(HP5890, Hewlett-Packard Co., Palo Alto, CA, USA)= 243},

(5) v
H el C A& 2 4-dinitrophenyl hydrazine B A& o] &3l =A3}AL. A&
S #H 3ol 5% metaphosphoric acidel]l =<9 & Alg 2 mLE FHa 20 mL A=< A&
7tsto] mlEbl C A kol AR&stitt. ZF Al@dtol] DCP &< 1 mLE 7bsto] 183 WA 5
ofo] gaMor WaH 2% thiourea—metaphosphoric acid 2mLE 7}3lsic) & vlgdl C
48 A@HdelE DCP &4 1 mLE 713te] 37C F&olA 3A1F vhgA171 & 85% 4t 5
mLE HAH3| 713k o 308 WAE 520 nmoll A SFHEE SA3A .
W E-7 28 A7 chloroform/methanol/watere] E3d&vz AR
HPLCZ #4391}t Z¥-2 p-Bondapak Cis (3.9 mm ID. x 300 mm), <%+ 40C, &=
methanol : water = 90:10 (v/v), ol &5+ 1.0 mL/min, A=7]% UV (325 nm)°| At}

6) 2ol = e

Aol fi= Prosky s Wl wel E4350oH, #Ed: FEES 02 mm
membrane filter® o] #8}e] HPLCZ ®A 8¢t} ojuf x1838F A& LS carbohydrate analysis
column (Waters, Co.), &%= 30To|le, o] &4 o= 80% acetonitriles AHE-3FlaL, &

9] o] ¢& = 1.0 mL/min, A &9 FAZFE 20 uL, =7+ RIoIAH

(7) & EYH=

T Y9 E9 $=2 Folin-Ciocalteau H-& ©]-&3ste] SAAT. wEd £ 05 gol
70%(v/v) MeOH £ 60 mLE 7}3lo] 80CoA 1A7F BF3% 5

100 mLE &3] o]t o fg Afoz ALRSSITE F+EE| Fo
3lo] E3tslar Ao A 1A1ZF WA & 760 nmolA] SFHEE FAHIIFoH, oy nEEH

°- chlorogenic acidZE AF&3F%th.

8) & Zetiizol=
vEde & ZHx S8 2 05 goll 50%(v/v) MeOH €9 60 mLE
7}ske] 80TolA 1A #75% & WZsha 50% MeOH=Z 100 mL 4 -&3te] o733 of &
Ao 2 ARE3FTE Al o] diethylene glycol 10 mL$ A9} 1 mLE FHa & =33k

7] 1 N NaOH 1 mLE 7}8te] thA] & &§3kar 37ColA 147 7k % 420 nmoll A

o]

i
o,

o)
T

=

mob ok



t} oluje] FFEFHAE catechin® FE7F 0~05 mg% W7 HEE A %3
o

FgAete] Zeppimol= ZA | Agatgivh

L
2
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1=

1) 22 Ax 92 F5E29 713
AFAZF W du} oo Ewa 150 T 70% MeOH &S &% Bzhaol
B2 flask o €3 MeOH FE2ES A%t} 0T A 1AM 23] =353 o 33}
o g AFFIVZ FYEFT F BAAZI] 0% MeOH FFEE AT BH 70%

==
T n
2 $AH0E A% Bhsel 4 FFEL A

B Ao A A& Macrophage Raw 264.7 cell& A ZF 28 (KCLB)o|A] &oFut
o} 109% FBS(fetal hovine serum)®t 0.25% penicilling ¥3%3Fal J¥= DMEM HIA| & o] &3}
o 37C, 5% CO: Z=719] incubatorell A Hl %3} 9t}

(3) M2 AEE (Cell viability)

ME AEEL 3-(45-dimethylthiazol-2y1)-2,5-diphenyl tetrazolium bromide (MTT)
assayZ =43t 2x10° cells/mL 2] W%k A¥E 100 uLE 96 well plateo] F3F &
overnightA|Zl  Fo Z  wxdEe AEE  AHYstar  4xF Fol 1 pg/mLY
Lipopolysaccharide(LPS)E A eatsivh. 44A13F § MTT Al°kg 50 uL H7Fgk £, 43t
incubationd} 3. P41 & 2](1000 rpm, 4C, 533t o, 4 AE WElar DMSOE 150 uL A
S 254 5QF 37T A shaking incubationA] 7] 31 ELISA microplate reader® 540 nmolA &

kel
F=E ZAs90

o

(4) Nitrite (Nitric oxide, NO)
96 well plated] 2x10° cells/mLZ macrophageE %53 & overnightA] 7l 2o 7} ¥
ol AEE At 4A3F $ol 1 pg/mLe LPSE #H7kste] 37C, 5% CO. %319
incubatorol A w3 T 20413 $-9 cell culture medium 100 pLe} Griess reagent (196
sulfanilamide + 0.196 naphthylethylenediamine dihydrochloride in 5% HsPO, (1:1 mixture))
100 uLE 96 well platedll 4] &3+t 5 1583 A=A Hk-&A]7]%, ELISA microplate reader

Z 540 nmolA TFEE =AH3l9] nitriteS A =3tk



(5) PGE:

Prostaglandin Ex(PGEz) =742 Assay Design® Correlate-EIA™ Prostaglandin  E-
(PGEy) kitE AF£39th 96 well plateo] 2x10° cells/mL2 macrophageE 315591 #) kst
o] LPS 1 ng/mL ¥ 7} %9 AEE 100 uL A2l ske] 48413k &<k 37T, 5% CO, %719
incubatoroll A w3t h o|2H-EH A2 mediaE EIA kite] AEZ A&t PGE:Y &
=339}

KeX
=

(6) Cytokines (TNF-a, IL-18, IL-6)

TNF-a, IL-18, IL-6 =42 Assay Design® enzyme linked immunosorbent Assay
(ELISA) kitE AF£3F4th 96 well plated] 2x10° cells/mL= macrophageE 3}F%<F w3k
ol 74 o] AlmE AHstar 4AF Fe LPS 1 pug/mLE A Este] 20413F &<k 37T, 5%
CO; Z719¢] incubatoroll 4] w3l A T o]ZF-H UL mediad ELISA kite] A 52 AFE3}
TNF-q, IL-1B, IL-69] %<& ZA3arh

(7) Western blot

6 well plated] 2x10° cells/mL% macrophageE 375k wjkst 3o wSw 99
MeOH Al &<} chloroform¥ ethyl acetate &35S X233 443 $o LPS 1 ug/mLE *
g3t 2077F &<t 37T, 5% CO2 =72 incubatorol A wj %]%}Oi\jr AT MEE 3 5o
2}7F¢ phosphate buffered salline (PBS)E 2~33] A&t} A& & lysis buffer (Tris-HCI
20mM pH 7.5, 10 mM NaF, 150 mM NaCl, 1% Nonidet P40, 1 mM phenylmethylsulphonyl
fluoride, 1 mM NasVOy, leupeptin 10 pg/mL, and trypsin inhibitor 10 pg/mL)S 3 7}3le] 30
B-7F cell& lysisAlZl &, 13000xgel A 208-7F QA E-&e] A A8 FHE vk Lysateo] =
Gl d FT = BSA(bovine serum albumin)-g X2 2 319 Bio-Rad Protien Assay KitZ
Abgste] Auar) 22 dE F o lysateE 8% SDS-PAGEE #A7)9 %S 3ho] &3
3l PVDF(polyvinylidene difluoride) membrane®| transferd}%it}. Nonspecific bindinge 5%
skim milk”} $F%¥ TBST (1 M Tris-HCl, pH 7.6, 25 M NaCl, 05% Tween 20)= 2A]3+
%<t blockingstA vl 1A A (GNOS, COX-2(Santa Cruz, CA, USA), PB-actin,
phospho-ERK1/2, ERKI1/2, phospho-JNK, JNK(Cell Signaling Technology Inc, Danvers,
MA))= TBSTel 34 A17 4TolA overnight ¥F-&AIZ . ¥Hg & TBSTZ A H sl 22 &
Aot WAl 22 A Z3= HRP (horseradish peroxidase)”} ZAd anti-rabbit IgG
(Santa cruz)& TBSTZ 343le] A& 0} 3Tk Immunoblots® ECL 7]%  (Amersham
Biosciences, Piscataway, NJ, USA)3} Hk-& & X-ray €& 743319
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Chloroform¥} ethyl acetate 82 Z3&E-S silica gel? 2% columno] 43t
S A 100% chloroform®. @ A 2t3le] MeOH & 3H] &S 7525, 50:50, 257502 oA <+
}& o2 $5313 vpA| o 100% MeOH= £Z A # U}

t

(\}) TLC® preparative HPLCeol| <] 38t g &2 o] A A
Silica gele] ZH ¥ TLC plate® silica gel column chromatographyell ¢l&] #2 %
4 EHAE chloroform¥ MeOHS 17:30.2 E3tel 848 o] oz slof FEstdon, &
g5 dAHdEAS thA silica gel column chromatographyol F93Fe] 75:259] chloroform}
MeOH®| &g oz gEoto] Lelatdlet AAE SAEAS prep-HPLC columnell F9)st

h=|
3l 3 19 ZdelA 0.19% formic acid’}t ¥3¥ MeOH¥ waterE &v|z2 3o dAEZHS F



3 1. Preparative HPLC %7

=7
A u~Bondapack Cis column (7.8x300 mm)
Solvent A : 5% MeOH (in 0.19¢ formic acid)
Solvent B : 952 MeOH (in 0.1% formic acid)
0-10 min : 2-5% solvent B
el 10-50 min : 5-35% solvent B
20-60 min : 35-40% solvent B
60-70 min @ 40-60% solvent B
70-90 min @ 60% solvent B
e 3.5 mL/min
% 280 nm
Al ZE 90 min.
Chloroform + Ethyl acetate Active fraction
fractions Elution with
ﬂ T5% CHCly-IeOH
Silica gel column ﬂ
Thin layer
ﬂ chromatography
Elution with GRS
100%% CHCL, 1l
ﬂ TUsing
CHCl,-MEOH (17:3)
Elution Wlth T5% as mobi]_e phase
CHCl,-MeOH il
Elution with 5094 Subsequent
CHCL-IeOH fractionation using
Silica gel colummn with
ﬂ CHCL, MEOQH (17:3)
Eluticn with 25%
CHCL-MeOH {
ﬂ Purification by
: : High-performance
Elution with liquid chromatography
100% heOH (HPLC:I
28 1L wEH ¢ 70% MeOH FZ+=9] chloroform¥} ethyl acetate -2

el A

Z3HE

34

2



(3) AAE A= @A B4 (LPS ¢3F macrophage®] NO A4h)

A
.
-U-()sh FAF g on g5,

2 N

w2 AAE dde =] AT A48 98k JMS-SX102A (Jeol, Japan;
Tonization—electron impact; Ionization voltage-70 eV; Ionizatoin current-300 HA; Acceleration
voltage-10 kV source temperature-230C)% #243}o] Electron Impact Mass Spectrum
(EI-MS)®2  Jebder. w3 @A Edo FxEAS 93te] proton nuclear magnetic
resonance ('H-NMR)9} correlation NMR spectra?l COSYE Varian UI-500 (500 MHz)

spectrometerE &3l Al S35 T}

e o 2% 5 gol 100 mLe S5 H7Fekal 60~90TCelA 1A13H4 23] vy 5=
O
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AT FEE 77171 98 cellulaseE F8 E4AZ 3}

=
o
=
5 HASAIESOR pH 58 (OH 2434 2e WEd o A58 pE 243
=
O

(2) &% 9] column chromatography
Sepabeads SP-850 (Mitsbishi Chemical Co., Tokyo, Japan)$ Amberlite XAD-2
(Sigma Chemical Co., St. Louis, MO, USA)E columnel %3 & WEY o FHES F+9¢
A A

stal FFTFE Z9 resindl FHdtE B FHASE EHAE RSN FFHEHS MeOH



o] 4&< column chromatographyel| 93] ¥2]3 F
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% flavonoid &= 1-7F-(8)3} Ed3

(5) A Ew)
1--@)sh BAF P g

(6) Nitrite, PGE;, TNF-a 28/ &
1-4-4), 1-4-(5), 1-4-(B)¢t FLF Wi o

(1) BAEA
FZend F&3 flavonoid TS SAS 7 TR IS o|fdte] EAEAS
fre2& ﬂz—omotﬂ, BaAP wWE FE&,

Duncan’s multiple range test® A&7k

flavonoid &gk, NO Aol thdk 2842 paired t-testES A3

K
juic
Jo
it

G4 #9% 249 ¥

(1) TPA (%% croton oi) 9% % ¢ g
A5 ¢ Aol dial thickness gauge (Peacock Co., Japan)® mouse 9% 72 T4 =
A% & TPA (12-O-tetradecanoylphobol-acetate) = 935S FH390. TPAE 25 ugs
0 uL®] acetonedl o] AR&3lHaL A9 e Zh7 10 uL =239 T} Croton

= 05 pngs A=ste] 20 pLe acetonedl o ARE3Fow 7o FHel| zH7t
d3t Al el TPA(SE croton oil) &

A2AE 1~100 mg/mL2]

L# Zxsioivh 43

7th. TPA (£ croton oil) X2 & 5874

s A% Ao IdFT AAE ZEIAT WA dAH] IAF

T2 acetone®] =29 %, 20 uLE mouse 9% 9] ddHel| 27 10 p

T FAF A9 AE sEe mEl 100 mg/mLe FEZ AREd DA-100 A, 50

mg/mLe FEZ AFE3 DA-50 Al 10 mg/mLe s AF&3 DA-10 Aot 1gar

1 mg/mLe %% AFE3 DA-1 AT 5, & 419 Toz2 YAy, FAdx=+ (INDO)
< oA A

% Z ¥ indomethacings AFE@d o™ 05 mgs 20 uL2l acetoned| =¢] FA=

—
ja)
e
t_*
1=
i
==
ol
x0



I A2 AF A 5% F mouse 9% 7 FWHol 47 10 pl/site & =X EAY A4
&+ (CONT) & 9z Ao T i ; 2 =70 2= geetone WS-

I i S|
mouse 9% A9 &) 7+t 10 uL =X F mouseE AT

il

(2) A1 % =4 (Ear edema test)

Percent inhibition (%)
(T; — To) control — (T; — T,) treated group

X100
{T7 — Ty) control

A ANE G+ EFAANE ZA SR A7 do]H = one-way ANOVAE AE-3)¢]

AN FoFES P<O0SE shalth vk A3 HdES 98] AS-HFS Tukey post

ki
7} 7] 918k 3% carrageenans 100 pl pyrogen—free saline?l
< FEAEd FYstaon, salines A S4uE (CON), 20
= a4 AT (DA-20), 100 mghkgdl FAZ &4 A (DA-100), 200
% A AT (DA-200), 10 mg/kg prednisolones A g)st ¢z (PRE)

o)
]
o® UHAAT dF =5 995t Wi 134 F95 24 = prednisolones Fo 33T

(2) 352438 (Behavioral and pre—clinical parameters)
(7} & F% 59 (Evaluation of paw volume)
& HF<& 53 (paw volume)= water displacement plethysmometer (Ugo-Basile
Biological Research Apparatus Co., Comerio Varese, Italy) & ©]-&3fo] A3 A} = ‘jﬁl‘i«
¥ £4 Aol carrageenans T8 W T A3 S control volumel.E ARE3FAT

FP3E Ade 2404 AU sho] YA Ao e
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Reinforced Clostridial Medium (RCM) agar 25 mLell v ®j%ke] 100 L& H&

%

t

S Wl E paper disc(# 7 8mm)E platel

Gl

disc =

2|
=

37C incubator ol 4]

e
A clear zoned =7
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X

stech

5] vl
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Fa ok EtOHY| ¢l

A&

=
=

gggos

)

Zhr] Zel o

84 e DPPH A

s

-
0.2 mM DPPH €< 1 mL, EtOH 1 mL¢}
A3 o 520 nmell A

£%2)

N

b

Y

(%) = [1-(C-D)/(A-B)] x 100

Ar tl 2899 520nmol A]

Blank ¢

ol
ol

alo
N

ol

2] Blank 9]

s
alo
i

D: A

N
TR
60

(1) &3 375

4538 9] SPF SD rat A& o] &3}

FA =

2% 150~300 Lux7}

=1
=

F31 2,000 mg/kg Fol

5

= 5,000 mg/kg

AGo2 ALgH
FEFTOR, 500 mgkg FATLS

31
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Aol M= 500 mg/kgs Hil §HOE, 50 mg/kgs AFFoR dAs}

ek @ evheld wAshel Folwu grwon AN FolA BEATY YRS =
1

%
AHCT), HdAdT8&4MCV), H4 (MCH), +43d+4d 4% =(MCHC),
FAAPLT) AAE F839rr. AL aAzte]  9olA  prothrombin time (PT)9
activated partiaol thromboplastin time(APTT)-S =A3}7] ¢3 de dF-E sodium citrate
7 A E tubeol] H3 & #F EFete] ARSI AL RS o] &Y. I HE A
<ol 3083 WA FaAzl F dAREsA A Ao wiste]  alanine
transaminase(ALT), aspartate transaminase (AST), alkaline phosphatase(ALP), total
protein(TP), blood urea nitrogen(BUN), creatinine, total bilirubin(T-BIL), cholesterol,
glucose, sodium(Na), potassium(K), chloride(CDHE A3t @Y AFHF AAAA HVE
AZsto] fetom FAAbstar A%, 3 91, AHE, 9, B, #Hl A = A Al dist
of A7) TEe FAAT. A =AY AALE flste] AEsd AEE 10% 54

] zAAYAAES A Azt ToE 242 hdd &

& AAste] FH@AM AN ARG A A

xEwd S 143

w
2
i
=
il
2
op
2
N
off & o
o
2
ot
=
e

=
g
iy
)
o
2
o
in)
dlo
_>JL_'4
Au
BN
Y
i
o

Oh HeAY 8 AFFES A
HeAestd e 4de FAS NEd 9 0T FFAxT A Axsg0
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gz gl Axd F AT EAXV NN Az, Az WEd AE 100 el
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(h wEd % ARz ol U WA B4 24
D frel
1-7h-(6)3 B8 Py o FASAr

o
AR AT, A4S A% T PITC (phenylisothiocyanate) @ FEd S ¥HEa1 £rf Ao
&3, 9T & AE2 AMEA T o] AFESE A2 Waters Symmetry Cis, A&7 &
UV detector (HP 1100 series, 254 nm)E A}F&319 3, o]& 42 &l A (1.4 mM NaHAc,
0.1% triethylamine, 6% CHsCN, pH 6.1)3 &4l B (60% CHsCN)E gradient| &2 &1 o]&
% 1.0 mL/min, A& F4F 10 uL, ZH2% 46T A 4341

©® F714

1-7-@) AT Ww oz EH5qr

A (ATAGO, No. 1, Japan)Z,
pHi+= pH meter (420Benchtop, Orion Research Inc., USA)E A-&3le] =43 AMxs= A

27 (ColorQUEST I, HunterLab, USA)E ©]&3te] L, a, b #%& AT, AT
Somogyi-Nelson H& o] &3ttt A8 2 mLeY A A 2 mLE EF38te] 71dstar Yzhazl
< B AlYF 2 mLE #H7Eeta, 25 mL7bA] S/92 Z83 & 500 nmollA FEHEE 439
thoo] W EFEZALS D(+)-glucoseE ©|&3ATH ol HjdAE FEH =Yg
(37%)& 7FeF % 01 N NaOH &4o =z AAste] Anjg it ng s T3 Lnjgos

obvlweldh T AWFAT

FEo] U FUEANEL B9 B5d 548
SAE Arske] 23%& QDA diagramo. UEIith D3 FEoje] Ud B
FRE 2437 Sdskel WAREoE A, %, o, FF4 A Exe dlsle] 97 M EHAEYow



HsA4 e HAASH o™, AiE SAS A4 Z2IaHE o] &3t F4HE4AE 3Fal Duncan's

multiple range testZ A 87 £ A=3)

7h %% A FEd Ax

AT,

AE T 71 %) = V><F><A><D><%><100
V: 0.IN NaOH &< ¢ Au]=F (ml)
F: 0N NaOH -&e°fe] <7}
At 0.IN NaOH &< 1 mLell ¥dste f7]14ke] <& (citric acid= 0.0064)
D: 3 dnj=e
StoAR AHF
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AAF Qe A3 P Vit C, WE-AmE FAol0H, FEAE,

FHe AW AWe E 29 2T Vie Ck o] Reld] vd tha e FRL JEudm
WE-7FZ "2 el 10.8 mg/lOO g9 s vEbd v BEleE 05 me/100 go 2 T O]
Mg e Ao deton, F Hol i /100 g, ¥ 515 g/100 go.2 P
g Holyh Bl ua AW, F e ® Edunost 99 44
17627.3£314.1 mg/100 g, 13421.7£1352.6 mg/100 g, 123l B9 A% 13421.7+1352.6
mg/100 g, TA32442.3 mg/100 g &2 ol Welo] wa] AEs) ¥ FHelslEd Eehymol=
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% 9= (mg/AdE 100 g) 17627.3£314.1 1280.5£54.0
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serine (1,360.2+1.7 mg/100 g) 59| ko] =k
mg/100 g),

7%% % 49 2} BEEAL 7
= 57552 mg/100 g e e
| :=4b S % L ERH S E‘r. 28 Al
mg/lOO g) lysine (1,372.2+16.4 mg/100 g),

o= 17

HN

el ¢ glutamic acid

+ glutamic acid (958.5+32.2

lysine (841.7+31.2 mg/100 g), glycine (579.2+24.5 mg/100 g), aspartic acid
(549.6£7.1 mg/100 g) 9 F&o] =& Ao =Z YEHTE E3 arginine, lysine 5 ¢ 5 o}v]
o) 372~41.1%2 UEe] MBIl WS Sd Borohu

(mg/7 & 100 g)

opr] At HEd 9 s &
Aspartic acid 1,212.1£72.7 549.6+7.1
Serine 1,360.2+£1.7 494.9+13.9
Glutamic acid 2,257.3+85.7 958.5+32.2
Glycine 1,085.1£35.7 579.2+24.5
Histidine 144.1+0.7 82.9+2.2
Threonine 354.5+14.9 132.0£4.7
Arginine 1,450.7£26.6 522.7£5.3
Alanine 980.1£19.5 215.0£8.3
Proline 1,047.0£14.8 368.1+11.4
Cystein 317.6+£14.5 118.5+5.8
Tyrosine 124.6%£2.0 103.8+£3.6
Valine A77.2+22.6 200.3£8.1
Methionine 117.25.5 85.7£2.8
Lysine 1,372.2+16.4 841.7£31.2
Iscleucine 263.9+54 1561.2£5.8
Leucine 584.9+29.3 246.6£5.1
Phenylalanine 195.5+6.3 104.3+4.4

Total 13,344.0 5,795.2
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C12:0 Lauric acid 0.2 0.6
Cl14:0 Myristic acid 1.2 2.3
C16:0 Palmitic acid 185 19.9
Cl6:1 Palmitoleic acid 0.1 0.3
C18:0 Stearic acid 2.0 2.1
Cl18:1 Oleic acid 2.6 10.2
Cl18:2 Linoleic acid 20.9 43.8
C18:3 Linolenic acid 36.3 14.2
C20:0 Arachidic acid 1.3 0.7
C22:0 Behenic acid 1.7 1.1
C24:0 Lignoceric acid 15 1.3
Unknown 13.7 3.5
A 100.0 100.0
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MR = AE AEE s v AA o) 250 ng/mLo A= 41.945.0% =2 M ¥ LSS A
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(1) Silica gel column chromatography°ll |3 &= A &2 AA
HEd 42 70% MeOH FZ=+& 2] chloroform¥} ethyl acetate +3-&

¥ open column®® F<3}lal chloroform¥ MeOH®| H| &S w|=AA =4 Hoz Z3t3

of ZgFo] &AL £&8A9 EFvEL 47 chloroform¥ MeOHe] 100:0, 75:25,

50:50, 25753 0:100¢] v}, o H2(68.2+0.196)¢] chloroform 75%6%1 & <o A &5

= 3]

o] AdFH &FH Yos F&ol AAsAHE 7). of#HA &EH] Y2 &3

silica gelo] &%

column®l] A retention time©] Z(RT: 60~80 min) B]=A Zo] E o] i & AL & F 9
Ak wehA v B EoA] AR = RT 60~80 min Aol li= ¥ ablio] A5

o] B Aoz o5 dr).

¥ 7. Silica gel column chromatographyel| 23] ##d Fa &2 &

&= & T (%)

100 26 CHCl3 _

75% CHCl3-MeOH 682 + 0.1
90% CHCls-MeOH 172 + 14
26% CHCl3-MeOH 8.2 + 04

100% MeOH 4.1 + 0.7
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(2) TLC ¥ preparative HPLColl &3+ A A

Silica gel column®] 2J3] @ FAEZEAS Al AAE 37] 93 Thin Layer
ChromatographyE AF&3t3th. AAd A EZ S silica gel preparative TLC glass plate
(2020 cm, F254)¢] #3 3 chloroform™ MeOH &3r& < (17:3)0.% A7 st} #2355t}
| B 5o gJojA]l 254 nm Al A B
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etk 285443 Ry el 0.03~0.2290 FT 3 022~045¢0 7-3F T8 NO A7 ol
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At T8 BEAS 3819 silica gel open columnl ® FYP3F & 17:39] chloroform¥}
MeOH¢] &g o =z Reste] tha] 8719 fractions ATl o] 871 fractiond] 3d= &4
& SAS A¥(y 18) 2HA 9 fractione] 7HF B3I Holw AL & ASdTh o] BR

o] HPLC #XHA3= 18 199 7o) yEryt), o83t A2 Hol retention time©] 77.308¢1

Edol WEd o EEEY F8 FH=EA Aow AFHAT

¥ 8 TLCel & #ged #£3&E2 R #

Ry
[ 0.03 - 0.22
il 0.22 - 045
il 0.45 - 0.69
I\Y 0.69 - 0.92

T E R S TR
40
S =
=
=
&
10
g — RN =— i = 5 =
Control LFS 62.5 paiml. 125 pgfml. 250 pgiml.
LP3 - + + + +
(1 pgiml)
O TLC partl EH TLC partIT g TLC partll BH TLC partl¥

218 17. Thin layer chromatography (TLC)Z ##]% &2 2] macrophage RAW 264.7
cellel A 2] NO A4 =
*#xx<0,001, *+P<0.01 and *P<0.05 as compared to LPS group
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218 18 77 13 T &4 silica gel column chromatography® +2] ¢ £ 38 &2

macrophage RAW 264.7 cellol| 4] 8] NO A =

77.308
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19 19. TLCY 7+ 13 O =F¥ silica gel column chromatographyel] &3] &%
oWl A B8 %o HPLC ZLEriE 1Y
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AAE FAEAS prep-LCE Doluo] LC-MS(Z28 2009 '"H-NMR #2(18 21)&

3 A3 w7870, 6.72 ppm¥} 7.40 ppmol A F 719 doublet signale] #=4 AL

1 Ao Al signale] #=Hi= Ao B W gromatic ringS 2= flavonoid 2]

90421_KFRI_CHD 1890 (33.832) TOF MS ES+
100 786.6 1.22e4
%,
2851 787.7
393 394'394 8 641.0 {7906 861.4
.25 2954»’# Sy eme | eme TASY T en0r

e e
100 200 300 400 500 600 700 800 900 1000

a9 20 AAEZA2] LC/MS TOF spectrum

ppm
B.39678
Z 7.41147
~-7.39357

’;1\1
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F W NV W _M,A“/ \‘*.u,., naniont
; (z,\ /;\ /x\ KE\
E EE B
bom T T A 7 E3

oy 21 AAEAS] NMR spectrum
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7} =
2 yetgth w23 e o A FEEY] AT 4SS S5 98 NO Al g
4% Aybe ay 229 2o R 9gEF R AT FAo FUFEIAAN 80T

NC FE=ELS & 250 ppmolA = NO Asfsol A& vebbA] &8kal, 500 ppmol A= 2+
3.4+1.5%, 3.1+0.37%=2 YERyTh 3 1000 ppmol A= 80T FEHES 93+1.1%, 0T FE2
L 62+1.1%% g ke FAS JeRfdu. W 60TA FEF FEHEL 250, 500, 1000
ppmoll Al Z}7F 75£2.9, 1952.29F 208+0.7% 2 714 =L #F9E A4S U] 1EH A
o Ffre FAFT AEAC] dell FEs] WA 2HIS & F AU

2o= =2

E 9. o8 2xdAe] WEd de] deFEes Fed EEtEeolE FF

FETL TF& (%) ZFoH o= (ug/mg)
60°C 39.2+1.3% 17.4+3.2"
70°C 36.8+0.2" 25.7+4.8%
80°C 34.1+2.2" 29.9+5.1%
90°C 355+1.3" 441445

Values with the same letter in the same column are not significantly different (p<0.05).
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0

60°C 80°C 90°C

g 22, o] 2LoAe HEY Y dFEFEE LPSE 5% NO2o AA A&

C 2
2l | ® 10). BEAAYSA &S dExToF 2a A FEEY
flavonoid &#Fe Z+7b 174432 ug/mget 16.4+2.0 pg/mg, NO Aol st AsadAde 22
19.5£2.2%%F 19.0+1.6% % ¥v|s=d Ao 2 YEWAIN & 77 39.241.3% % 60.1+0.19
1o = &4 Aol o) A Friete A= yEeRth wes dAdem ded o 2
oA FZ% flavonoid®t FdAF FAEZALT 15w F718 Aoz AxY EIfaEs At

ded do 84 ddT Y FESU s vRE & dddTh

X
bt
2

O

0. Alxzd el a4 A MEd A deaEEY 578, TP o= dFd LPSE

o (%) ZtH o= NO A A&l &
T (¢}
(ug/mg) (500 ppm) (%)
& 39.2£1.3 17.4+3.2 195+2.2

A 2 60.1+£0.2 16.4+2.0 19.0£1.6




g Ay o Axd 9 d FEEEFH AT A S Hold EAEAS
vE HE3YTE  Sepabeads SP-8509F Amberlite
XAD-2E #Zyle S F Axd ded d F=E8 FYote] FHedy FAEHAE T
wotal o]59 F&, flavonoid % % FAF A4S AT LPSE 5% RAW cellfﬁ
5t A se FAFS AIHIE 11), Amberlite XAD-29} Sepabeads SP-850
HEde 500 ppmel FEolA As@ds dERA kAR, FHEEe 77 684+0.5%,
63.1£05%<2] -+ =2 A3MEAHAES EIN O Ambelite XAD-29} Sepabeads SP-850 =] &7}

Hede Fds A=A

™

Z,
@)
o
o,
o,
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5

XAD-2 &2 &2 F£8&& 35£06%92 wrHA, SP-850 E&AEZ Y F£&2 7.2+04%FE °F 2u)

ole] zlolE yE O WEY Ao FdF FHEAS T30 Sepabeads SP-8500] &

5k Sepabeads SP-850 F3 ¥ FAEAE o83l LPSE %% RAW celld
TNF-a A3 PGE: A7 st Aslss AT Ays 19 23 g 249 Zrh 34
g 3te] Alx3 diET-9F Sepabeads SP-850 F3&# 2 TNF-a 44 Asdde A veh

A g v F2AEAL w5 1000 ppmI 2000 ppmoll A ZH2E 23.843.5%9F 97.4+0.2% 9 =
< 24E YEhidT (29 23). 3 PGE.9] A g Aa@dAdS AT Ao, vixae

500 ppmol Al 12.4£0.7%, 1000 ppmolAl 24.2+0.6%, 2000 ppmol 4] 47.1+0.8%, Sepabeads
SP-850 F3=42 Z}7; 13.4+0.7%, 18.1+0.6%, 31.7+0.1%°] <& A& -e et wkd &

ZAEALe 7247y 75.240.2%, 89.6£0.5%, 90.1+0.49%2] =& AsEd-e UEhHY (2" 24). 9]
gl Aol A Hi= wie} o] g4 AHEE I 5% WEd < FEFES Sepabeads
SP-850 resinell A€ &2 &3 AAS Tl FF Ao A S FEE 5L F A
AT

i 11 Resine X3 ZAdol os] 2ejd 2429 & % S|z T

ZH wol= NO A4 A&
Resin F& (%)
(ug/mg) (500 ppm) (%)
=3 85.3+1.1 NTY -2
XAD-2 )
&3 3.5+0.6 NTY 68.4+0.5
=3} 66.3+2.7 12.2+1.8 —
SP-850 )
52 7.2+0.4 53.9+2.0 63.1+05
U not tested

= negligible
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=
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(1) TPA 95 & sardo] g FAT 249 42
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E 12, =g ol gk e o FAF A9 paper discHell 9 gk et
Clear zone (mm)
T A
Propionibacterium acnes  Streptococcus epidermidis
50 mg/mL - _
100 mg/mL - -

RsE I adel DPPH A sd el tig &d3s A8 ofd BHAS T
ZEAZ ALY F95 2AE 250, 500, 1000 ng/mL, BHAE 125, 25, 50 ug/mL9] %
ZolA HA4eAS u FAF aAE 7F vRolA 242+44, 47.1+0.8, 705+ 0.3%) 2A%F L,

BHA:= 25.2+1.1, 44.2+0.8, 75.0£0.8%69] 27 %S Yehidoi(d 32).
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Edd 75444
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DEPH scavenging Inhibition ()
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LA A ko, Adede] Folok #ed Jd¥THYE BFEHA &okvt (3 13). I =
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EbupA] @skow, AET= g7 FolelA ofth ASAAN JA F94 Fol= e}
= = Ao= ey

2 Wbyt fEE A &gl (F

15). dagslstd Lo A 7 AFEL2 Eaa vws] Beks o ALT, AST, ALPE o9
o] F7M7F AAA T SFoEAQd dHo® YEUX] &S Ao Hol AFEY Foz g

Ashe obd Aoz Basa, 1 99 BE AEFAAE FF Wk BAEA 2ot (&

E 15 WS $9F 249 dE BE 4F B8 FPRelA A QA

Dose (mg/kg)

Item
0 30 500

WBC (x 10%/uL) 8.2+1.6 8.3x1.6 9.2+3.0

RBC (x 10%/uL) 7.2£0.2 7.1£0.1 7.1+0.6

HGB (g/dL) 14.2£0.2 14.3£0.2 14.3£0.8

HCT (%) 42.8+0.7 42.4£0.7 42.9+2.6

MCV (fL) 60.1+1.7 59.2+0.5 61.0+2.7

MCH (pg) 19.9£0.5 20.3£0.1 20.4£0.9

MCHC (g/dL) 33.1+04 33.6+0.4 33.4+0.3
PLT (10%uL) 948.7£63.7 1192.0+100.4 1229.5£55.9

PT (sec) 14.6£0.5 14.6£0.5 15.6£0.4

APTT (sec) 24.6£4.6 21.3+1.2 21.7£1.8




# 16 VS FHF Ao RHEO ek 45 vk AP FofA] AT AL
Dose (mg/kg)
0 30 200
ALT (U/L) 51.3+3.5 04.8+4.8 485x4.1
AST (U/L) 90.0£3.0 98.3+4.8 95.0£3.7
ALP (U/L) 480.0+38.1 491.3+22.9 490.3+26.5
T-protein (g/dL) 6.2+0.1 6.1+£0.1 6.3+£0.1
BUN (mg/dL) 16.8+0.9 18.4+2.1 18.0+1.4
Creatinine (mg/dL) 0.5+0.1 0.6+0.1 0.5£0.0
T-BIL (mg/dL) <0.1 <0.1 <0.1
Cholesterol (mg/dL) 66.7+3.5 75.3+7.9 69.0£2.2
Glucose (mg/dL) 136.7+4.0 140.0+2.5 144.5+4.2
Na (mmol/L) 143.3+0.6 143.5+0.6 142.8+1.0
K (mmol/L) 0.2%0.1 0.3£0.2 0.6x0.3
Cl (mmol/L) 104.3+1.2 104.0=0.0 103.5+0.6
Audrlsd 4 A3 AF #AS59 5 BF vE &R S
aL, e FAR 7T (B 17). 9] ¥ WiE vk e oR Fadhe
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HE 3t 45 W FFFEoA] A7]e] A

Dose (mg/kg)

0 50 500
2 322.714.4 319.6+15.8 323.6+13.6
27 1.1£0.0 1.0£0.0 1.1 + 00
ZF 14.5+1.1 14.2£1.2 15.4+1.5
g R 1.3+0.0 1.3+0.1 1.4+0.1
1.3+0.0 1.3+0.1 1.4%0.1
s 0.6+0.1 0.6£0.1 0.7£0.1
Fapngal 0.40.1 0.5+0.1 0.5+0.1
o 1.4£0.1 1.4£0.1 1.4£0.1
<] 1.5+0.2 1.5+0.1 1.4%0.1
e 1.840.1 1.940.1 1.9+0.1

(50 mg/kg

o9 36 e dds
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7. 9EY9 &8 A

(1) A=de] Ad daA48 =4 &4
b med e olststa HE Wst
Haslael o3 ved o feY 24 2 T EYdEs 3 W3 E AN
= F 18y Zu WEY YA fructose, glucose, sucrose, maltose 52 F#Hol HAEYH
glom o]F sucrose’t 4.25+0.20 g/100 go. & 7} dh#ko] E=9kal glucose 1.33£0.04 g/100 g,
maltose 1.06£0.09 g/100 g, fructose 0.69+0.03 g/100 g2 o= YEST Sucrosed -+ A
ole] 4.25+0.20 g/100 gollAl H&3AF7E 1, 4, 782 Z7bgel whe} Zb7h 4.11+0.32 g/lOO g,
3.94+0.28 /100 g, 3.47+0.14 g/100 gl & A3 3L, fructose, glucose, maltose®™ H 2314
7b Sbekel wel sk Ao w yety HeA Al freldo] viol ek whgol dodle]
o] st o2 ARHAY. Glucose?t fructose 59 FUFEL ofv|w 3EF} A vl
o]k g9 V|HA=E #HAStY AR, vFPAAE sucrose?t maltose E -3
glucosidic bond”} 7F5E-al 5 o] A ISl glucose}t fructose® A 3kE o] vlo] g k8o 3o
e Aow ¢y A A
shH FEEdE Shar2 Ad9 4,093.8+90.6 mg/100 goll A H3F7F 1, 4, 78 =
Z7tee] wmel ZHzE 655.046.7, 684.9£16.9, 619.7£23.8 mg/100 gl 2 A #AAdE A= 4
vt WS Q1o EHdlso] del w fHA BEeiEe ¢ 5 AT B H5AFHA~T
3)) AmollM = EdHlE Tl 2 Aol7E A ol HE3ls e Hexd A4V °
= oo ZYdHlEs el & TS vFE ¢ F A} Ismal & oY A ALAE #
oA 123 dAg s & HYHe =S AT 29 A8 del vl swamp cabbage
T 269, FllF 20%, A=A 149%, shallot 13%, AL 12%2] Z|ds ko] F4asIs o,
e Aol = Estar EelHlEe]l Aol v Wzbetial Boarsteivl. Sahlin T =
EvtEE 24, w7, F4 T8 ss W EgH=E, vER C) lycopene $EFol =LA 3Hagh
Uhal WMokl o) Crozier 5 ol dh &8|d= ohF il s oy 74A I3l s
Ze]H=o] dEE Y] witolehal skivt

flad

oéi

—



318 Heslgel e visd oo o)ty 54

29 (g/100 g, dry basis) 22y %

Hesls (mg/100 g,
Fructose Glucose Sucrose Maltose dry basis)
0 0.69+0.03 1.33+0.04 4.25%0.20 1.06+0.09 4,093.8+90.6

1 0.70+0.05 1.20+0.13 4.11+0.32 1.06£0.05 655.0+6.7

4 0.59+0.04 1.09+£0.11 3.94+0.28 0.91+0.03 684.9+16.9

7 0.55+0.05 0.88+0.11 3.47+0.14 0.93+0.02 619.7+23.8

offt
o
BN

19+ 9UE5H A 2 dWaHed uEd 4o f8 ofvl At A% 3
AYet A3 2 A cystein, aspartic acid 5 & 2059 f-2 ofvlxAte] AEH oW, A
% proline (583.5£9.7 mg/100g), asparagine (444.3+10.8 mg/100 g), glutamine (321.3+9.6
mg/100 g), valine (122.3+4.8 mg/100 g), serine (110.6+7.4 mg/100 g) 5°] F& 8 olv=
Aboldvt. Shine WE#e 3t Hee fe ofvibs E43ke] e A% aspartic acid,
serine, asparagine, glutamic acid %°] 2 8 o}v|x=4to| 3 E3] glutamic acide] $H=
o Eral = ol B AT Aaete ofzt Aot v Aolflvh. gl ofbv|eAte] F
e G531, 4, 732 F7rgel wEl Aol 2,247.2 mg/100 gol A 77} 834.5, 799.2,

7}
690.7 mg/100 g2 A7 Zasdte] HeAelrt fed el w8 opvxedt S A FaAF
o]
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ol wE HEd 4o 7 obn x4t g
(mg/100 g, dry basis)

He3
el obrl it
0 1 4 7

CYS 41.7+0.6 16.6£0.6 11.9+04 10.4£0.5
ASP 96.2£2.0 102.2+6.6 100.5£2.6 79.7+1.8
GLU 17.9+0.4 19.4+0.7 41.1%1.3 36.0£1.4
ASN 444.3+£10.8 107.7£2.3 101.5£2.9 95.5+2.0
SER 110.6+7.4 A877+1.5 37.7+1.8 21.8£3.1
GLN 321.3+£9.6 167.9+2.8 148.9£5.2 128.4+£2.4
GLY 16.5£1.1 4.9£0.5 3.9£0.8 47+1.0
HIS 22014 11.9+04 12.31£0.8 10.9£0.6
ARG 34.1+0.8 10.8£0.4 10.6£0.4 8.7+0.7
THR 72.0£2.6 22614 16.4£1.6 2.4%0.4
ALA 83.3+1.8 93.0£2.5 48.0+1.9 43.2£2.0
PRO 083.6+9.7 130.9£7.0 131.1+6.0 131.7+3.9
TYR 17.5£0.8 4.8+0.6 6.3+0.4 0.3+0.3
VAL 122.3+4.8 40.4£1.3 40.0£1.2 34.1+1.2
MET 10.4£0.3 6.6£0.5 3.7+04 4.5+0.5
ILE 70.8+1.8 29.5£0.7 30.6+0.7 25.6%1.3
LEU 82.8+2.2 24.2+1.1 21.9£0.8 185£1.3
PHE o8.7+1.5 19.8£1.0 20.1£0.3 19.0£1.0
TRP 19.5£0.8 6.5+0.4 6.9£0.3 6.9+0.6
LYS 21.8+0.9 6.1+£0.7 0.8+0.2 3.4£04
Total 2,247.2 834.5 799.2 690.7
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AE §33Fe TS ALY ¥A 2 Ao® UElyr) Kang 5% WEW A3
717 shaks A3k wiEd Ao Kyt Caol wi$- FRavta 3tglon, E3 K 3
7] wfZel e Aol e olmA&Al of7lE F e AZFEST WA =gl 2

o,

N

_—

2o

o
)



(mg/100 g, dry basis)

e
774
0 1 4 7
Na 02.6%6.7 02.0£4.5 03.0£9.8 04.3x1.1
Ca 1,050.9+12.8 960.9£13.9 951.8+7.2 942.6+14.6
K 9,266.0£39.3 9,379.2£147.1 0,467.0£78.7 0,174.7£98.6
Mg 295.520.2 283.4+4.8 291.4+£5.6 2871.9+4.3
P 427476 415.8+7.7 411.3£1.6 424.8+3.7
Fe 10.4+0.4 9.0+0.3 8.1+0.6 7.7+0.4
/n 2.6+0.1 2.60.1 2.7+0.0 2.8+0.1

(b MEd 9 AEFEAe ogern B4 e
HERASE 0,1, 4, 782 Deloto] Axd Wsd g A5-RE 2299 8
 BRE, pH, A% 5o olgetd B4 Ao, 1 Ane ¥ 2% 2ok 84 X
FEe Wedd s e Aol 27:0.1 *BxE P Bgou, §ed5t FAUE 53
o] J}g4 M) 21£00~24:0.1 *Bxz Fhsts Aoz JEn} Hedeld s Us
d Ao FF Fgol HAFL ¢ 5 UNT FHAY pHE 56£00~57:000.24 Ae] Fol
gAY EmE A5FEe AR 4% A3k L gtol A9 21412604 §eA A
79+05~105480.7%, a #< Ao 1831694 HeA A 11.5+0.8~135+1.3%, b #t= A
o 13510914 W &AL A 43:02~63:072 2A Aaste] WA o s o]

ausisle]l Yol A5
Al ohek mse oo
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] 8.35] 2=
T RTT (OBX) DH
L a b
0 2.7+0.1 5.6+0.0 214+1.2 18.3£1.6 13.5+1.0
1 2.4+0.1 5.6+0.0 79+0.5 11.5£0.8 4.3+0.2
4 2.3£0.0 5.6+0.0 9.7+£0.4 13.2+1.2 5.8+0.6
7 2.1+0.0 5.7+0.0 10.5+0.7 135+1.3 6.3+0.7

2 W FEYY
elo] 241.944.0 mg% = 7P v ubd dg8-x g3 vEede F&

399.2£6.2 mg%, 408.7£6.4 mg%E UEtUo] HeA gl oa] S ko

veTh 9esd wEd A feY FHe 2D E 189 Aue gy A5-FEA9e
woAglel vl HeA WEdelA ¥ we o #Agel F2A AL Wsd Ao A%
B fd TS AN BATe) §20) FolHAES WS Qo) 2Ho] WHHYY) WE

ol Aoz FHdHATt FH olnnegdAaE Y9

—
H

04.0+53 mg%olAl H&Hee <93
A47+36~67.3+44 mg% = AA FadtE Ao AFHo] ¥ 199 WSH 99 § ofvw
2B A At A A3E e SEYAERE AL 1946244 mg%el A T
of o8 57.4+2.4~69.4+2.1 mg%=2 AA #2dE Ao Ve ® 189 WEH A9 FZ

A B4 Asksh A AFeIh AW GLALF oINS AFFFRANA Y o]
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(mg/100 mL)
194.6+4.4
69.4£2.1
61.3+3.1
57.4+24

(mg/100 mL)
104.0+£5.3
67.3+4.4
D7.7+6.2
44.1£3.6

(mg/100 mL)
241.9+4.0
456.2+5.1
399.2+6.2
408.7+6.4
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E 23 o8l nE e o dFFEEY 3 (7 5)
EEEEs
54
0 1 4 7

R 8.3+1.2" 6.3£1.4% 491.7" 561.7"
o 8.8+0.5" 6.9£0.8" 4.9+1.0° 5.3+1.0°
EWAT 8.1+1.0° 6.3+1.4" 48+1.3" 4.6+1.4
chuy 3.9+2.8" 5.0£2.1° 48+1.2° 54£1.1°
ehot 5127 55+1.2" 46£1.3* 5.0£1.9°

* ™ Significant at the 5% and 1% probability levels, repectively.

Values with the same letter in the same column are not significantly different (p<0.05).

a9 37 953l e ey de] deFEee] #ed 54 (QDA diagram)

-@-: 52 03, -W- W 13, -A- WS 43, -0 W 73
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1.9%1.0°
3914
5.6%1.6"
55%1.4%

1.6£1.1°
4.0+1.3"
5.4+1.7*
5.3%#1.9°

5.0+2.0"
56+2.1%
59+1.7*
59+1.9"

4.8+1.2°
5.9+0.6™
6.6+1.2°

5.9+1.4%

60, 75, 90°C A 90

Values with the same letter in the same column are not significantly different (p<0.05).
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22.2
48.0
o7.5
12.8
48.7
93.3
219
4.0
o4.5

24.5
20.7
15.0
19.9
17.7
11.3
23.3
19.2
11.7

134
30.4
16.2
7.6

32.1
43.7
134
35.9
44.7

RSN
=

2] 7|
(mg %)
140.7
09.2
N
148.3
65.2
211
146.2
67.6
29.8

3£
=

B A
(mg%)
8.4
2.8
0.4
8.4
2.5
1.1
8.4
2.5
1.1

o}v] e

A
(H?g%)
0.61
0.32
0.10
0.64
0.22
0.06
0.67
0.29
0.13

%4

6.09
6.20
6.50
6.02
6.07
6.43
0.93
0.84
6.09

442.3
127.1
35.0
390.3
130.4
16.4
387.1
148.1
45.8

2.5
1.2
0.5
2.6
1.1
0.5
2.8
1.4

0.4

60
90
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3.6+2.1%
3.1+1.6"
4.9+1.5%

3.0£2.1°
2.7+1.9°
44+1.5%

4.8+2.2%
4.8+1.6%
5.0+1.8%

5.8+1.5"

4.9+1.2°

60
90

Values with the same letter in the same column are not significantly different (p<0.05).
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5.1+0.8" 5.3+0.9" 5.3+0.7°

5.9+1.3"

0.1 °Bx

5.0+0.5% 6.3+1.5 6.3+1.2%

6.8£1.1°

0.2 °Bx

7.2+0.7"

6.8£1.2° 5.4+0.7°

0.3 °Bx

5.240.4% 6.2+1.3" 6.0+1.3"
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0.4 °Bx

Values with the same letter in the same column are not significantly different (p<0.05).
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330, AoFAl9 LPSE f5E NO9 A4 A& 9 FE5+%

NO B4 A& (%)

A of FETE (%)

0.5 mg/mL 1.0 mg/mL 2.0 mg/mL
zx 19.7 299+1.1 44.4+1.9 03.0+6.5
s 6.7 145+1.3 24.8+0.6 34.7+0.6

7Nk 24 11.0 0.6+£0.4 13.2+£1.8 23.9+6.3
A 7 2.4 1377£1.9 32.8+6.1 41.7+1.1
5 2.0 24.9+3.0 29.1+£0.6 32.1+0.0
Ab - 2.6 24.8+0.8 277%1.1 41.4+0.0
A7 12.2 2.7+0.3 13.7£0.6 21.5%0.6
oAz 16.6 12.2+0.6 20.1£3.1 30.0+1.8
feR= 33.1 44.1+1.5 576+0.8 68.8+0.4
R 14.2 29.6+3.6 41.9+0.2 63.5+1.7
A 16.6 15.2+1.8 24978 35.5+6.0
R 6.4 46.3+3.8 08.7+0.8 74.8+1.5
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Syt A
=X F&E (GS-1000), AHeX FE=& (DF-100), #2l-2 A9} g E
Y Y-S od=F2l Propionibacterium acnes (P.acnes)it3 Staphylococcus epidermidis

(S.epidermidis)o| ™ &} paper disc methodE A}-&3te] &relS SA3AY. 4 A EH Y

disc ¥l 8% clear zoned =Z7|= i 31¥ v 54 4

A Gt A FolAl Far=e] 7 Holutl S epidermidisdl tElAE BEZLYS AL 3
Aol v s& e o2 by s YEHSLAL, P.oacensol el = L4 F&
9] clear zone°] 0.29% @] T-olAl 215+0.7 mm, 2% =8 T-olA] 355+0.7 mm, 10% =27
o A 435+2.1 mmOo. & YEY o =E5fol thaA] 2 A E U Y= Ao R YEY
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(mm)
2] & P. acnes S. epidermidis
GS-1000 0.2% 21.5+0.7 15.0+£0.0
2% 35.5+0.7 21.5=0.7
1096 43.5%2.1 20.5+0.7
DF-100 0.2% 15.5+0.7 15.5+0.7
2% 31.0+0.0 24.5=0.7
1096 37.0+1.4 21.0=£14
Q1 - Q &l ] 0.2% 10.0£0.0 12.0£0.0
2% 28.5%0.7 20.5=0.7
1096 37.0+0.0 23.5£0.7
HEZ oY 0.2% - -
2% - -
1096 10.0+14 -
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