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SUMMARY
(FELFE)

I. Title
Functional product development for prevention of inflammation and allergy
II. Objective and Significance

Actinidia polygama (Silver vine) and ginger (Zingiber officinale Rosc.) are used as
folk medicines in Korea for treating pain, gout, and inflammation. However, there are
only a few studies providing detailed information about their medicinal efficacy and
most effective extraction method to apply as functional food resources. Dropwort
(Oenanthe javanica) is a medicinal food commonly used to treat diseases such as
jaundice, hypertension, and polydipsia in Korea, Japan, and China. To investigate the
regulatory effects against allergy, inflammation, and hepatocytotoxicity and develop
functional products, supercritical fluid extraction method using CO, was applied to
Actinidia polygam and ginger. Moreover, fermented dropwort extracts were analyzed

in vitro and in vivo to maximize its medicinal efficacy.
ITI. Research Summary

o A study on the development of functional food materials for prevention related to

inflammation and allergy reaction.

The present study was conducted to investigate the anti-inflammation and
anti—allergy effects of A. polygama and ginger. Moreover, the hepatoprotective effects
of fermented dropwort extracts were investigated. Anti—allergic effect of marc extract
after supercritical fluid extraction (SFE) comparing the crude extract from A.
polygama was Investigated to Increase its potential for use as a new source of
functional food that reduced non-favorable flavor. The results tested by thiazolyl blue
tetrazolium bromide (MTT) assay indicated that the ethanol extract of A. polygama
(ETOH) and ethanol extract of SFE marc (SFEM) showed no cytotoxic effects on
IgE-sensitized rat basophilic leukemia RBL-2H3 cells under the conditions. ETOH and
SFEM inh Iited antigen—-induced degranulation in RBL-2H3 mast cells dose
dependently. The morphological change of the cells treated with compound 48/80 was
prevented by the extracts. Production of tumor necrosis factor (TNF)-o on the

activated RBL-2H3 cells was also reduced by ETOH and SFEM, similarly. Moreover,
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the total phenolic content of the extracts seems to correlate with the anti—allergic
activity. In conclusion, the results suggest that the flavor improved SFE marc extract
suppressed the antigen—-induced allergic reactions in RBL-2H3 mast cells. In addition,
a novel active component against inflammation and allergy was identified by
activity—guided fractionation.

Ginger 1s widely used as a spice throughout the world, and it has been shown to
have anti-inflammatory, anti-oxidant, anti—-thrombotic and anti—cancer activities. Ginger
extracts contain numerous biologically active constituents, such as gingerols and
shogaols. In this study, the inhibitory effects of ginger extracts prepared SFE on
allergic inflammation were investigated using RBL-2H3 and Raw 264.7 cells. The cell
viabilities of IgE-sensitized RBL-2H3 cells were not affected by ginger extracts and
the release of B-hexosaminidase, PGE2, and IL-4 were significantly inhibited by SFE
oil and ethanol extract of SFE marc significantly. In addition, SFE oil and ethanol
extract of SFE marc significantly showed strong inhibitory effect against the
production NO and PGE,; in LPS-stimulated Raw 264.7 cells. SFE oil and ethanol
extract of SFE marc significantly reduce oxidative stress and inflammatory status
through down-regulation of the protein expressions of INOS and COX-2 in
LPS-stimulated Raw 264.7 cells. Particularly, in LPS—stimulated Raw 264.7 cells, SFE
marc from ginger induced HO-1 expression in a concentration-dependent manner.
Thus the SFE oil and ethanol extract of SFE marc from ginger may be beneficial in
the treatment of mast cell-mediated allergy and inflammatory reactions.

Dropwort (Oenanthe javanica) is a medicinal food commonly used to treat diseases
such as jaundice, hypertension, and polydipsia in Korea, Japan, and China. The
hepatoprotective properties of naturally fermented dropwort extracts were investigated
in this study. Our results showed significant concentration—dependent inhibitions of
HepGZ2 proliferation by the three extracts, but no effects on normal liver Chang cells
viability. The inhibitory effects on cell morphology changes were also observed. In
addition, antioxidative properties of the extracts, including total phenolic and flavonoid
contents and radicals scavenging activity were examined. Moreover, we analyzed
caffeic acid and ferulic acid, known as main active components for hepatoprotective
effect, by using HPLC and caffeic acid was detected in the crude extracts about

3-4%, but very little amount of ferulic acid was detected.

° Development of manufacturing technology for the superficial extract of Actinidia

polyvgama and ginger for functional products

A supercritical extract of A. polvgama was manufactured for functional beverages. The

supercritical extraction of A. polygama at varying extraction temperatures (35, 45, 55C),

_8_



extraction pressures (1500, 3000, 4500 psi), and extraction times (1 h, 2 h) showed that the
extraction yield was increased as the pressure increased under the same temperature, and
the extraction yield was decreased as the temperature increased under the same pressure.
The optimal supercritical extraction condition for A. polygama was 45C, 4500 psi, and 1 h.
The physicochemical properties and sensory characteristics of A. polvgama and the marc
of Ac. polygama left after supercritical extraction were analyzed. The contents of free
sugars, free amino acids, total polyphenols, and total flavonoids were not different, and the
content of the total aroma compounds was 99.7t14.4 mg/kg in A. polygama and 58.0£5.8
mg/kg in the marc of A. polygama, showed considerably lower content in the marc of A.
polyvgama compared to that of A. polygama, which suggests the significant loss of aroma
compounds in A. polygama due to supercritical extraction.

The flavor profile analysis of the extract of A. polygama and the marc of A. polygama
showed a total of 7 sensory characteristics such as taste characteristics including bitter,
astringent, sweet, and savory tastes and aroma characteristics including oriental herbal
medicine, earth, and mint aromas. Among these, bitter taste, astringent taste, and oriental
herbal medicine aroma showed higher intensity, and the most flavor strength was greatly
decreased in the extract of the marc of A. polygama as compared to A. polygama. In
addition, sensory acceptability was higher in the extract of the marc of A. polygama
compared to A. polygama. Although A. polygama showed high functionality, there have
been many limitations in developing various functional processed foods using this because
of poor taste and aroma characteristics. However, when A. polygama had supercritical
treatment, those poor taste and aroma compounds were eliminated and their intensity was
weakened to increase the sensory acceptability while the functionality and functional
compounds of A. polygama were not lost at all. Thus, supercritical treatment was very
effective in improving the functionality of A. polvgama and eliminating poor taste and
aroma characteristics.

A supercritical extract of ginger was manufactured for functional beverages. The
supercritical extraction of ginger at varying extraction temperatures (35, 45, 55C) and
extraction pressures (100, 200, 300, 400 bar) showed that the extraction yield was
increased as the pressure increased under the same temperature. As the extraction
pressure increased, unique pigment compounds of ginger were extracted to make it darker
with reddish brown color at 400 bar. The measurement of the flow behavior of ginger
extract by supercritical extraction condition showed that the consistency index and
apparent viscosity were increased as the pressure increased, and that they decreased as
the temperature increased under the same pressure, showing the highest value at 35C and
400 bar. The analysis of the gingerol content of ginger extract by supercritical extraction
condition showed that 6-gingerol had the highest content (10.78 ~17.17%), and then in the
order of 8-gingerol (2.38~4.08%), 10-gingerol (1.01~3.07%), and 6-shogaol (0.64 ~1.09%%).
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The lowest gingerol content was shown at 100 bar regardless of the extraction
temperature, and the content was decreased as the extraction temperature increased, while
it was 21.46~24.48% between 200~400 bar without great differences. The analysis of the
antioxidant activity of ginger extract by supercritical extraction condition showed that the
lowest antioxidant activity was observed at 100 bar regardless of the extraction
temperature and the activity was not greatly different between 200~400 bar, which is
similar to the results of gingerol content, suggesting that the antioxidant activity of ginger
extract is highly correlated with gingerol content.

A ginger extract was manufactured with varying supercritical extraction vessel capacity
(05 L, 3L, 10 L) for the pilot test for mass production of supercritical ginger extract. The
results showed that the extraction yield following the COo/sample ratio change was similar
in the case of 05 L and 3 L extraction vessel capacity, while a considerably lower
extraction yield was observed in 10 L capacity under the same COs/sample ratio compared
to smaller extraction capacities, suggesting that the CO-/sample ratio should be increased
as the extraction vessel capacity increases to mass produce the supercritical ginger extract.
A series of creams, mists, and body wash products for the prevention of atopic skin
problems were developed by using a mixture of supercritical ginger extract and water
dropwort extract or by using water dropwort extract only. A clinical trial was performed
using a cream product for children with severe atopic skin problems and the results
showed that not only appearance but also symptoms including itching were greatly

improved after 20 days.
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M2 3ue 7= s

Al 1A she]

iy

e
—+

- 5Y folzyz HAE dA4a AL WA dddd 35 A 2H7E 3
52 E(Inotilone) 3tehE& #2335 (NDSL, 53 +4, 2006-7-8).

- vF Y d7H(Agricultural Research Service, ARS) 4Fs} 9<% A7AlH (Western
Human Nutrition Research Center)ol 4= Alglel] 2o)&] &< W 24Huric acid)e] s =7}
dRE AadoE AUt &% % A5l E3UF s WaFHNDSL, 3% 24,
2004-5-11).

- Chinese herb®] flavonoids, ellagitannins, anthraquinones %= iINOS2} COX-2 7%}
BHE Ao =EZN dFol 37t Jdvkal Hary.

- 1988 S. Qureshi &°] FH5Ae A4 ool Ao Ao 2&& AT

- 1891 N. Shoji &°l A7 methanol FZF&o°] 7|Yol e Aol Aol FHH&
7 A7l Ae 45T

- 1989 S. Holtmann &°] 2w -3l thsh A7 7] A~

- 1990 N =Z2F FTEAZAY A% sl M. E. Bone so] A58k v} 58] Fl3 54
F9 FE % o4l Bt deS wEl.

- HE wY RdRe A94AE 2% A9S Eohe] A%de £ e A8 Ago]

°f

ki

S

- AE g A E4E e kA yS-(Aditinidia apolygama PLANCH. et MIXIM.) 8] %
AH. o] T,

A HEFALAA Ak v T g

ol-g3to]l AR AR S AT A T HE

o,
=
- Mot v =8 £33k Linoleic acid¥ in vivo, v vitrool A &9= &8 714,

- Yoshizawa &<

A2 A4 =

- wupele] @3 A= vivkel e AE, "Eshd w4, G ®oobvmat 24, IR
ol Wk A7k Barse] S+

- A3 oA = ] Aol dbAsl, adsh, +F, Wi
G A 3l

- MU E ARARE ST AAE o8 BIF 2 ABA L U A7

ol
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flavonoid

=1
=

- vkl el Wl steroid

4

BH

FEgol mAdA A

"lu2]  methanol

4001 Eo]

g o] FAE S %= curcuminoid, flavonoid glycoside, sesquiterpenoid

o] H

Ly
[€]

1%, KOREA ]J. SOC. FOOD

Z}A]

=

=
zingiberol, zingiberone, zingiberene¥} Alw]AlE-<l

d12] 407602

*

%
L

.]

curcuminoid”’} H.31%]

=1
=

Ly
[€]

gigerone, gingerol, shogaol, dihydrogingerol, W& #21 citral, camphene
polyphenol

phenylbutenoid

SCI., 1993).

=1
=

ojy

=
T,

hydrocarbon
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1.

]

[e]

SE7

59

Ly
[€]

2EA AREHA Y Ao Fa Aeem

F A E-3 zingiberene, a-cadinene

ketone+, alcolol++

T}

i

(73], Korean ]J. Food Nutr. 2007).

i

‘.n_ﬁmo

o}
T}

-
XN

f Al

I

AF
=

] A

3o
2]

hUN

)=]

72 oleoresin, gingerol, shogaol

1.

T AT

73 Bk 7

Food Nutr. 2007).
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[¢) =
A S ABAZE 7gE o] QA wsto]l iy tiFAQl AZofEE W ARESA Y
7E eSS T8 9 wASAA ALEEE AAY.
FAF Aol A= HIELS W] ZxIF(Agastache rugosa, Labiatae)
&2l caffeic acid methyl ester, rosmarinic acid methyl ester, rosemarinic acid,

"] XH(Schizandrae Fructus, Schzandraceae)?] phytosterol <3=3 citrostadienol,

B o
I

(Caesalpiniae sappan L. Legminosae)®] physterol3} brazilein, brazilin, protosappanin
A, E7F €38A de. Hd Alo](Magnolia Flos Magnoliaceae)?] demethoxyaschantin,
aschantin, fargesin, pinoresinol dimethyl ether, magnolin, liroresinol-B dimethyl ether %
(+)-epimagnolin A7} Hixo]  loem Qs (Lonicera japonica)®] flavonoidE ¥
hederagenin WA loniceroside A, B, #u, 9], W3 249 2L o ok
FAS Zgo] HaEo Qg X3 2ol flavonoid?]l wogonine I EA-S oA S

COX-2¢} iINOS ¥d-& HaAF.
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ATt AG HBS T 1o T8 22 2702 FZ5908 1 F 45T, 4500 psi, 1A 7kl A]
k=S |5 Sk 20ve ad3le 70% o &g

(A &FA)e Eehade] ¥ §, F2olA 2443 28] FE3h FEES o F,
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¥l

Q) Azajg 2 Az 54 54

N2 A E AEY (murine macrophage cell line)?l RAW 264.7 AXF+= S AEXF 23
(KCLB, Seoul, Korea)o.=F-¥ FEFwgkon 10% FBS (fetal hovine serum)®t 1%
antibiotics (penicillin/streptomycin) & #7F3t DMEM ®jA| & o]&3}o] 5% CO.7} &£A3=
37T incubatoroll A 157l 2733 A wjgdsiaitt. AX H4& MTT Ho= A7 9ls
o], RAW 264.7 AX 1x 10° cells/well& 96 well plateol] 23331, 37°C, 5% CO- incubatore]
A 24X 7F Zot wjokslth vk AEE serum free WA E A F 3 LPS (100 ng/mL)%¢}t
ANEE 77 AHgste]l 24X wiYste] 5 mg/mLe MTT & 10 uLE 7} wello]l 2L
incubatorol] A 443k &t et WY TR 5 e AskaL 4 wellel 100 pLe
DMSOE #H7t3slo] A€ formazan Z274-& &3 AlA microplate reader® 550 nmol Al &3
58 AU, AEFAELS AR FHEE HEaY F3= dE HEEE YEAT

Rat 22 W¥IAZF(RBL-2H3)] the Axsde: MTT Moz ddsisint. & d3el
Abg3 A ¥XF RBL-2H3 cellS 3= Al ¥XF 238 (Seoul, Korea)S Ea|A #9F ol A tfuf 2k
A ATt Axefdel AFgE" wIxli= 10% FBS (fetal bovine serum)$} 1%
antibiotics (penicillin/streptomycin) & A 7F3 MEM X & o]&3te] 37CoA 5% CO-

incubatorol A 27347t w3t & AL&3)F T}

ofo
ofr

(4) Nitric oxide (NO) A% =4

AES NOBA AT EAS] fstel, 24 MBS FEES LPSE AL WP
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nitrite =4S 98 100 uLE 96 well plated] F3Fsdth o 7)o F#H9 Griess A1 9FS Yol 10
&3to] 540 nmel A FHEE A Nitriteo]

A& HT A vaste] AAEEaL, b Fhe

E7F 982171 3 microplate readerE ]
T sodium nitrite(NaNQO2) & A& 8} o]

33 wrE3 A4 data®] mean + SEM ko= e AT

jud

(5) p-Hexosaminidase & A5 =4

W) YA 25 RBL-2H3S 1 ml(2 x 10° cells, 24 well plate)oll anti-DNP IgE(0.45 pg/ml)Z 16
A 72FA] 7] 3L, DNP-BSA10 /zg/mL)E A BIA 7] 7] Aol 307 < 37TCelA F&=¥ A
55 20 ml AE3AT ¥hgo] Ek $ 4T A 1027F 400 xgol Al A3t AL Fs 25
WE 7] p-nitrophenyl-N-acetyl-b-D-glucosaminide 25 w2} 37TColA 1A7F #H&A1 71 &
stop solution(0.1 M NaCO/NaHCO, pH 10) 200 wE 7}sle] AR Al 7]3L 405 nmoll 4] &3 =

E =439 B-hexosaminidase?] %2 AAFe3d vl

L A3t

(1) RAW 264.7 celld] thdk AZ=4 =4 2 Nitric oxide (NO) AA & ==

g9 A 2 F(reactive nitrogen species)?] dbolm, AZwukeo o d zgoxz AR
NOd| 3k 2AEHS Loty & 717t 1871A19) 294 29 & v 2&ES A3 4
W, o FEES 500 ng/mLe] FEoAA 28~T7%2 AL S Ef}igtt],
4ol A 70% o]4Fe] Ee 2A&% HY
o] 2AEE B 2UA 2
(Table 1).

Table 1. Effects of SFE (oil and marc ext.) from Actinidia polygama Max. on cytotoxicity
and LPS-induced NO production in RAW 264.7 cells

Oil Cell Survival NO Inhibition Marc ext. Cell Survival NO Inhibition
(500 pg/mL) rate (%) rate (%)* (100 pg/mL) rate (%) rate (%)
1 79.64%17.49 56.06+2.25 1 96.59+1.05 76.72+7.48
2 89.65+2.64 41.38+5.53 2 92.23+0.87 77.25+5.56
3 95.83+2.75 28.49+2 91 3 93.37+0.50 80.07+2.83
4 97.77%+1.13 50.52+3.36 4 96.63+3.09 69.83+9.56
5 105.00+0.64 59.30+2.62 5 93.99+1.14 62.924+6.24
6 101.07+0.50 62.87+2.23 6 93.04+2.06 65.394+4.93
7 93.72+10.76 69.72+3.02 7 97.43+2.68 78.76+4.57
8 98.21+1.11 58.13+4.27 8 94.69+4.53 66.324+4.20
9 73.904+22.74 67.90+3.24 9 94.49+1.50 74.094+5.10
10 91.58+1.40 49.78+5.00 10 99.92+0.78 78.43+2.86
11 102.72+2.23 72.30+0.56 11 98.17+1.71 70.58+3.35
12 101.73%1.92 70.92+3.41 12 96.03+1.26 64.90+2.75
13 103.24+1.25 77.14+5.59 13 93.49+2.08 83.34+8.74
14 101.994+0.23 74.96+2.88 14 92.67+1.05 73.57+2.88
15 105.74+0.31 55.05+3.57 15 100.26+3.64 74.88+6.25
16 102.44+0.88 44.84+1.83 16 99.65+2.12 60.50+0.52
17 96.87+4.15 48.13+4.60 17 100.70+0.76 74.931+3.97
18 100.97+ 1.64 64.14+2.23 18 98.99+4.55 86.65+5.87

*The culture supernatants were isolated and analyzed for nitrite levels. Data represent the
mean = SEM of three independent experiments (n=3).
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(2) RBL-2H3 cellel w3t A ¥54

AmE AMEE ity A, dEs FEES 29AFF od £90d te AE 54E
Mo 12417F AHglste] S-S dap AlRE9] 10-1000 pg/mLe] F% F-7ho A vt X5
of A& vEhlA %okt (Fig. 1.

A.

140 7

120
= 100
S
L, 80 7 ® () mg/ml
= 0 - ® 0,01 mg/ml
'.E = 0.1 mg/ml
S 40 ® (.5 mg/ml

0 - ® 1.0 mg/ml

0 o |
EtOH H.O
B.

140 7
~ 120 7 *0 mg/ml
$ *0.01 mg/ml
5 100 | *0.1 mg/ml
2 i “0.2 mg/ml
= & "0.4 mg/ml
%
S 60 7

40

20 7

0

11 12 13 14 15 16 17 18

SFE fraction number

Fig. 1. Cytotoxic effect of the extracts of water (H:0), ethanol (EtOH) and EtOH of the
Supercritical Fluid Extraction marc. RBL-2H3 cells (3 x 10* cells) were cultured
overnight, and after treatment with varying doses of sample extracts, cells were cultured
for 12 h. The cytotoxicity on RBL-2H3 cells was determined by MTT assay. The value
represents mean + SD of three different experiments.

. -

[¢)

==

B
X,

(3) p-Hexosaminidase = 1A

ANEEY AR Beg vludty] sk, A vkE A HTA ] S| 2Bd §HA| WEH | 3§
2B F7be] t)Ek vl B4R AFEEE B-hexosaminidaseE 4310 A8 oA FAS =AY
ot A e =4 FEE A9, 100500 pe/mLe] B EolA] B-hexosaminidased] A4S HTEY
EH02 AA P o), dF FEELS A9 2345 YehA gk m3h =]

%
S 0.1% TEZ DMSOR 3Aste] @48 HAES Ax} 35T, 45T = aLglol A F&3)

il
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Fig. 2. Inhibitory effects of B-hexosaminidase release from RBL-2H3 cells induced by IgE
with DNP-BSA. RBL-2H3 cells (2 x 10° cells) were sensitized with 450 ng/mL of

Wortm:

DNP-specific IgE overnight. The cells were pretreated with the EtOH, H:O extracts
(0.05-0.5 mg/mL) of A. polygama and the oils (0.196) or the marc (0.1 mg/mL) of SFE
extract for 10 min. Cells were stimulated with 10 ug/mL of DNP-BSA for 10 min. The
degranulation was determined by measurement of the activity of B-hexosaminidase in
culture media. The value represents mean * SD of three different experiments. 2.14 pg/mL
wortmannin (WM) was used as a positive control. *Values are significantly different from

control (xp < 0.05, *xp < 0.01).
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RAW 2647 Al¥E 10% FBS(fetal bovine serum)®} 1% antibiotics(penicillin/ streptomycin)
£ 73k DMEM H]A| & o] £3}o] 5% CO.7} €413l 37T incubatordl A 17de] 2~3%]
Al w3t o

() AZEA 574 2 NO A4E =7
Mete F4 2 z2dA F&F o, ¥ FEEY AESAHES FAS7] sl MTT

(3-(4,5-dimethyl-thiazol-2-y1)-2 5-diphenyltetrazoliumbromide) assay& 2 *|&}o] 433}
RAW 2647 AX 1x 10° cells/well& 96 well plateo] 2F3}3, 37C, 5% CO: incubatorel] A]
24X L Fob wjokattl wekst AEE serum free WA E wWAS £ LPS(100 ng/mL)¢ Al
55 27 Agste] 24A12F wigste] 5 mg/mLe MTT €94 10 uLg 7 welldl %31
incubatorol] A 443k &t et WY TR 5 e AskaL 4 wellel 100 pLe
DMSOE #H7}sle] AAE formazan 24S €3 A# microplate reader® 550 nmeolA &3
58 AU, AEFAELS AR FHEE HEaY F3= dE HEEE YEAT

A7 e] NO A4 AAlse SAsH] fAstd, 24 A8y + PSE A gk vjgkeds
nitrite =4S 98 100 uLE 96 well plated] 3}t o 7)o Z89] Griess Al 9FS 2ol 10
E7F vr2-A1Zl & microplate readerE o] €3¢ 540 nmolA THE=E A3} Nitrite?
&2+ sodium nitrite(NaNOz) & AR&3te] A8 EF A3} Bl sk ’&%3}‘5\‘:}.

AFukS-o] dojupd ol 71X dF 2 AE (proinflammatory mediators)©] ¥HEox|=dH], <
% %1 Aol = inducible nitric oxide synthase(iNOS)el| 2] A wrEo] A= nitric oxide(NO)<}
cyclooxygenase-2(COX-2)°| 2]&|A] WrEo]X|+= prostaglandin E-(PGE:) %] it} o]# 3k
A= A= AZureo] AALI A nuclear factor-kB(NF-kB)E @A 3lA| 7)Y, 71 A¥} ¥}
o] NO®9 PGE. & AAsY d5S doirh Zd dF5dA=2 IS4 AolEa
proinflammatory cytokines)$l tumor necrosis factor-a(TNF-a), interleukin-1B8(IL-18) %©]
Z3HE

HHN'
Lot
flo
.

(3) PGE; 3 TNF-a 84 & &4
A vkl el PGE, & 2
kitE Cayman chemical(Michigan, USA)o| A F943te] AdAeHY. 2 AR FHE &
LPSE AHgld wjdds o83t PGE;, SAo AH&3t9vt. vl RS goat anti-mouse=
coating® 96 well plated] 2}z 50 uL® loadingd}at, ¢ 7|9 primary antibody solution 50
uL®} PGE; conjugate 50 ulL® H7}ste] 4Tl A overnight WA #H tF. Washing buffer®= 4
3] M2 3}aL substrate solution® 200 uL® A& sle] 5-60F-7F ¥FAZl & 50 pLe] stop
solutione &3k & 405 nmolA FFEE SAAY. Tk AX g he] cytokines]
U& =4387] 93 Enzyme-Liked Immunosorbent Assay(ELISA)E Fa33th. 2 A &9
FEE 52 LPSE AYs mjdds o83kl TNF-a SAHol| A&l wjd
TEE 343 ¥ cytokinel Z  coating® 96 well plateo] 50 upL® HI7FEFe] 4TelA
overnight*] A t}. Washing buffer® 3% Al23t t}& 100 uLel streptavidine-HRP solutiona
Aglsto] 1A1ZE & Aol A whEAZ] F vhA] washing buffer®2 33] A& ek3Ath. o 7|9

=A317] 93 commercial competitive enzyme immunoassay

)
o s
& A4
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di(2-ethylhexyl)-2,4,5- trimethoxybenzalmalonate(TMB) substrate® 100 uL? *]2]3}¢] 5-30

B2 98471 5 100 uLe stop solutions A3 & 450 nmol A THE=E =43

v A
(1) AZEA =4 2 Nitric oxide(NO) A4
Aok 294 28 18714 od# v F5E s NO A4 dAsS 548 2+ 45T,
4500 psiol A 1A F&3 ¥k NO A Aol nug 5o F
ong o 7oz d2 v FEHE(E2UA ¥He NO 2AEH S /Mo
I wjawstt. oL A, FA4

=
242y 4293, 3645 uM& YERH NO 7 gde] wvdk Hojglo, 2UA whe] A5, 42

& 1 J

=

ot
e
X,

2897, 1345 uM-& e 7

7)
Aeteh= =4 FE2E] s

Table 2. Effects of ethanol extract and SFE (marc extract) from Actinidia polygama Max.
on cytotoxicity and LPS-induced NO production in RAW 264.7 cells

Concentration

Sample Cell survival rate (%) NO inhibition rate (%)’
(ug/mL)

10 95.32 £ 5.06 4.61 £ 0.91
EtOH ext.

100 102.73 £ 0.28 19.00 £ 2.34

10 96.18 + 4.23 36.63 £ 4.00
Marc ext.

100 98.17 £ 1.71 70.58 £ 3.35

*The culture supernatants were isolated and analyzed for nitrite levels.

Data represent the mean = SEM of three independent experiments (n=3).

(2) PGE; ¥ TNF-a A& =4

%9 A wFEEEo] TNF-a9t PGE.¢] A @l mAi= 93-S =437 98 NO 24284
o] ¢F A sty v FEE 2, 3, 7, 10, 11, 13, 18% Z+7}F 10, 100 pug/mLE 22§ A3}
LPS AgAlol TNF-ae &Efdoz fumHgow, Ay v FZ5E5S HYPS o, 10 v
g/mLe oA dEuE S #AA ZPoy, v FE=E 2 3,7, 119 100 ng/mLe] &
ZolAE TNF-a2] S oF 50% ol TAaAATHFig. 3). 3 RAW 2647 A X 100
ng/mLe] LPSE A& g& uwl, PGE,o] AdZFE oF 200 F7hEglon, Hed v F5&5 &
Foll Al e PGE: 474 AAlE HAtHFig. 3).

AZe 95 A=t tha A xA ] Wojnrge] suz, JgHorE B W FA

5, 71l 59 o] YEFYY, cytokines, PGE:, lysosomal enzyme, free radical 5 U

b

oft
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=58 Ak,

St omislE Aol #oydta . RAW 2647 AEFe ATy z=dA =
o2 proinflammatory

3
LPSZ AHg sl gd=e $93 3 d=olxel NO, PGE.e] A, 1

S

cytokines?l TNF-a] A4 = %—*é § A3} ke ¥ 222 LPSE fRE d4F s
& mHOoR FaAE Ao teh} SUPSE uEd 1 8, &, T, BRI 59
T AEAd Ao owa Az aRdoz Age £ g AeRE vt
(A) 800
= 600
£
N
o . .
£ 400
[ *
1 *
z
£ 200 I I I
0
(B) 12000
10000
)
£ 8000
N
o
& 6000
mf\l
) 4000
e 2000
o z # 4 # # # 4 # z
0 mm B e Hes B B -- ——
LPS - + + o+ + + + o+ + o+ + + + o+ + + (100 ng/mL)
Marc ext. - = 2 3 7 10 1 13 18 (10, 100 pg/mL)

Fig 3. Effects of SFE (0il and marc ext.) from Actinidia polygama Max. on
LPS-induced TNF-a (A) and PGE; (B) levels in RAW 264.7 cells. The culture
supernatants were isolated and analyzed for TNF-a, PGE: levels. Data represent the mean
+ SEM of three independent experiments (n=3). *P<0.05, "P<0.001 when compared with the
groups treated with LPS (100 ng/mL) alone.

3. 2 v v =R YA 2

7]-' /é__]@ Ho]'ﬂé

() Xl 2 NE5Y FH

Rat fr2f¢] WA 2 (RBL-2H3)ol Wigh Alxx4ds FAH2 MTT ez A3 2 4
Aol AE3 M RBL-2H3 cell2 5 AXF 23 (Seoul, Korea)s &
e FslHa] At Axzajekel] AlE® wixE 10% FBS(fetal bovine serum)9t 1%
antibiotics(penicillin/streptomycin) & A 7}3 MEM ®iA| & o]&3te] 37ToA 5% CO-
incubatoroll A] 2734 3F vl ks & ALE3FH T

(2) B-Hexosaminidase W& JA% FH

)T ¥ S RBL-2H3S 1 ml (2 x 10° cells, 24 well plate)ol] anti-DNP IgE(0.45 mg/ml)&
16413k 22k 7130 DNP-BSA(0 mg/mDE 243141 7]7] el 308 &<t 37TA =¥ A
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= 20 ml A3l vhsg e & 4ToA 1057F 400 xgoll Al AR 3l A& Az of 25
mlE 7| & p-nitrophenyl-N-acetyl-b-D-glucosaminide 25 mle} 37ColA 1A7F w83 &
stop solution(0.1 M NaCO/NaHCO, pH 10) 200 mlE 7}3Fe] AA A 7]a 405 nmol A &3 %=

E =439 B-hexosaminidase?] %2 AAFe3d vl

(3) Compound 48/80°l ¢]3t &afgle] sl 1
AEe] "Eaty qARdE vvA Rz dewst ad=2 sy 9], RBL-2H3S 1 ml
(2 x 10° cells, 24 well plate)ol 4417+ vjgat & o}
bufferoll A 107}t incubation 3 % 0.1% DMSO £olu = AH 25 mlE 77 Yo
37Col A 108-7F wk&- A1 A ¥F8 3 compound 48/80 &< 25 mlE H7}sle] 20, 4057F vk
SAA v 5 A AN FA R HA T JHE 60008 HlE FelA AEE &
AV 4 (LEICA DMIRE2, Germany)®. = #zstqivt 2008)2] #j& sfell A AA < &3
5 geeaio, 33 d¥ew AAEE s

u:KE

o,

(4) TNF-a 74 9% 34

RBL-2H3 A2 2 24-well plate(2 x 10° cells/welDol 53 & 12413k kst A28
MEM #j#]ol] ARE FEEZ Xelslar, A23187(1 uM)¥ PMAGG0 ng/mL)E *2]3lo] 447k
b wiFst T o] B & AE S Rste] -70Tel B3t TNF-a ELISA
kitE AF&3te] ZA AT ELISA readerg AH&3he] 450nmolA 3 =5 F43te] A4
TNF-a2] & Axbsiact

of Aol ALEHE 24T

ERf A 9 oktH(Tig. 4).

o
—
j-
e
j-
j-
3
Q
3
Lo
-
)
2
X
=
g,
2
kel
N
2
i
oX
o
<

_40_



>

120
100 T
B B0
H—|
:'E a0
E40 [
E 20 | |
v 8 T— -
0
B.
120
= 100 [
g 20
'—'E &0 [
= 40
5200
O | R il e Sl o e
0 (aly]

Concentration (LLefmL)

Fig. 4. Cytotoxicity of crude EtOH extract (A) and SFE marc extract (B) of A.
polygama Max. on IgE-sensitized RBL-2H3 cells.
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Fig. 5. Inhibitory effects of crude EtOH extract (A) and SFE marc extract (B) of

A. polygama Max. on b—hexosaminidase release from RBL-2H3 cells induced by

IgE with DNP-BSA.

b. Compound 48/80°1 2|3t &3} hal B3 &3

20080 9] #l& BlollAl HWAAQ] g3y AEE sty on, 33 Aoz AFAPZES &

ATk AY WA T e 98 T Jdg9doew AY fFo] Fulsta, i

& zk= 9 compound 48/80 A @] ® Al EEH o] €@y o] dojuk Al¥e] HEE AXE

of HRHstaL AV|7F Aow, Axd W HHEC] EFHAY AEFAA 14 U=

2 4 dtHFig. 6). Compound 48/80°.2 Ajg|3}x] ¢al A|&EXE A3 3¢ dage
ok

LA kol Al FE= WEt gigled, Avd 4
LE gigonyy Wi ZHE #FL F dded o

all
r
i
o g

F 04 mg/mle
m
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Fig. 6. Light microphotographs using inverted microscopy (magnification x 600) of
RBL-2H3 cells before (1, 2, 3 of A or B) and after (4, 5, 6 of A or B) stimulation
with 50 mg/ml compound 48/80 for 40 min. Cell were pretreated with 0.4 mg/mL (2, 5)
or 0.2 mg/mL (3, 6)on with 50 mg/ml compound 48/80 for 40 min. Cell wer(3, 6ret
reated with O.for 10 min pror tml stimulation with compound 48/800.Nor wl cell is
generally  ch40Celerizompounround sh4dpl  with fine gr/umgs48/80regular  surface.

Degranulated cells shows decreased cell size, disrupted boundary, protruded granules.

(3) TNF-a &4 A%

Proinflammatory $1AFSl TNF-a2] Ao that A5 A axnsE =34 2y N¥ &
3} A 5.06 pg/mloll A &3z <& 87.14 pg/mlz AA3 F7Fst9 o™, 01 mg/mle] +4
FE=H U FEEAA 69.1%, 68.6%%E, HetA TNF-a A4 AA &} e HERA
HFig. 7).

3
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Fig. 7. Effects of A. polygama Max. extract on PMA plus AZ23187-induced
cytokine production in RBL-2H3 cells. Inhibitory effects of crude EtOH extract (A)
and SFE marc extract (B) of A. polygama Max. on PMA plus A23187- induced
TNF-a production in RBL-2H3 cells. The RBL-2H3 cells (2 x 10° cells) were
incubated overnight in 24-well plate. The cells were pretreated with various concentrations
of the extracts and then stimulated with PMA (50 ng/mL) plus A23187 (1 uM) for 4h.
The level of cytokine in the supernatant was measured by using ELISA. The value
represents the mean + SD of three independent experiments. Leuteolin (1.43 pg/mL) was

used positive control. *Values are significantly different from control (*p<0.05, **p<0.01).
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FaAgE 8 vy 579 et ES =

7] 1ste] Al E Ea AP ste] ol AR Wk g A Asidvh. Adxd v
2 15g°l 70% ethyl alcohol 500 mL-& 7|3}
L AR E SR 25% HE wFAA B4 ARE AT 4o 2AE 01, 05, 1%
A 7}38Fe] Termamyl®} Ultraflo-L2 pH 6.5, Viscozyme-L3} Pectinexs= pH 5.0, Celluclasti=
pH 48=% X A3}3L Termamyl> 90T A 3083 "E&AIA 100°Co A 207303F 7FL 8l 1t
£ A= A 71t} Ultraflo-L, Viscozyme-L, Pectinex, Celluclaste 50Col A 60%-7F ¥F3-A1#A 9
5ColA 5E3F 7k dto]l whg-A A A 71vt

o A
ATt E ofel 7hx B2E o3t MW F AXT FEE s BARLS i A4
3 e, M, a, THEE % 9 % B4 e, S9A, UaE 5o @) 54

of ek BEE AN A= Table 3 2 Fig. 83 #vh &5t gl&ut Z1ean ghopx gl

AAA oz 7FeA Vebt e Ultraflo-Let Termamyl 38 F& &9 &nko] 743 Aoz U}

Wb ®We-uke Ultraflo-L X8 F&E90] 71 739 o™ Viscozyme-L g F&FEo] 7}

AR oz oFst Aoz UEWoW Viscozyme-L g F

L e R i I = 3 4 = S R e

Viscozyme—Li’Jr Ultraflo-L A FHA = Ultraflo-L A FE=o] 18jal ¥a e
< Viscozyme-L A2 F&Eo] s ASoE ey

Au

i

e
N
[0

Table 3. Analysis of significant factors in the flavor and taste of A. polygama

Max. ethanol extract treated with various enzymes

Viscozyme-L  Ultraflo-L Termamyl Pectinex Celluclast

uk 6.4+0.7 7.4%1.0 7.3+1.1 6.4+1.0 6.4+0.9
went 5.8+1.2 6.7+0.9 6.3+1.3 6.0+1.1 6.1+0.9
ot 4.0%1.2 3314 3315 3.8%15 3.2+1.2
Tkt 4.4+0.5 3.6+0.9 3.3+1.1 3.9+1.1 3.8+1.1
koF A &F 6.2£0.8 5.8%1.1 6.4+1.0 5.8+1.4 5.242.0
ER 46%1.4 419+1.8 5.1+2.0 413+1.8 41418
uk3} &k 4.3+2.3 2.7+1.4 2.8+1.5 3.9+2.4 2.8+9.1
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Termarmri

—=—Pectinex

“= Celluclast

Fig. 8. Analysis of significant factors in the flavor and taste of A. polygama Max.

ethanol extract treated with various enzymes

Table 4. Analysis of sensory acceptance of A. polygama Max. ethanol extract

treated with various enzymes

Viscozyme-L Ultraflo-L  Termamri Pectinex Celluclast
A 5.8+1.0 41%1.1 3.8+0.8 6.1%1.3 6.1%1.1
of 0.9£1.3 4.6£1.0 4.5£1.0 5.1£1.9 4.8+1.7
uk 5.3+1.4 41+£1.1 3.6x1.1 45+1.6 3.91£0.9
RSk 5.1+1.3 4.8+1.5 4.6+1.7 45%1.6 46+1.8
T Vs e 5.3%1.3 44+£1.1 3.6+1.2 44+14 4.1£0.9

5. N4 v =9 GC/MS £4
&
=]

g 4 FEa2 44 &2 Ig494des A 5 filterste]  GC-20107%
GC-MS(Shimadzu GCMS-QP2010, Kyoto, Japan)-2 ©]-&3Fe] #2433t} Columne Restth
ALe] RTX-1(0.25mm Id x 30m, 0.26mm)E AF&3F3 3L detector= MS©o]3l ESI mode] A
70eVe] dUA = o] 233 o TICS SCAN modeolA HEFol HAHFHS 35-7000.2 A
Azl 2} A 29EY Fol|A 7P WE7F 7FS main fragment iong FA4AOZ glo|E Y
gdE AAse] &2 & EXS 33y Injector temperaturei= 220C, ion source
temperatures= 2007C, interface temperaturet 230C ©] ™, carrier gasi helium= AF-& 313t}
Oven temperature= &z 120TColA 28 &<k FA3 & 4T /min 52 220C7HA] 54171

T 6C/mineZ 250C, 14C/min £ 2 320C7HA &2 & A5A7] & 15870 Fx39).
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. At
Mot FZF=9 GC-MS 48 A= Fig. 9.0 HoF = A 2 o™, alpha-cyclocitral

(36.9%), 1-Cyclopentene— 1-methanol, 2-methyl-5- (1-methylethyl)- (16.5%), Methyl
linolenate (9.5%), Ethyl palmitate (7.4%), Ethyl stearate (4.8%6), Ethyl linoleate (4.5%6) & ©|
FAREOR UERT

1,601,917

=

, 2-

alpha-Cyclocitfal

entene-'ll -methanol

s,

{1-methylethyl)-

110 Methyl linolenate

A 5]

Ethyl stearate

1
me
Ethyl palmitate

TIC*1.00

] Fithyl l_i_r}p‘leate

40.0 50.0 57.0
nun

Fig. 9. Total ion chromatogram of GC-MS analysis of the 70% ethanol extract from

A. polygama Max.

(2) NO BA dAs
w3 AR NOBA Ales FA4stol 23 Sl £835S 27 96, 4 Al=59 LPS

= X3k midd 100 uLE 96 well plated] FH3FAt}h. o 7)o %Y Griess A oFS Yol 10

F Wk A7l ¥ microplate readerE ©| &3l 540 nmolA THEE AT Nitrite 2

QY

i

o

% sodium nitrite(NaNO)& A&3le] A& 35 A A3 warste] &3, 4bE 3

1

off

3 w3l 23d data®l meantSEM o= veRJ AT}

w

(3) Sephox 2D £ &
EtAOc fractions Sepbox 2D HAA| &2 33Eo] FAxjo]E o] &3lo] &3St}

o 23
() ek u 2EEe) @y 74
Acke) uk 80% EtOH F&%¢) NOZ 74 Ash, Fig. 10. A} 2ol

FARI, YR FHF FHFS 2]

O

welA] o] EtAOc, BuOH, WaterZ 2.2 #A%
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Al BT 25 pg/mle sEolA NOAA AAsS S3 d¥st ZA¥, Fig. 10. B9 9]
EtAOcZ ol Al Holvk a3E et webs] EtAOcE oA &4 A& #4317 918k, Al

SAAE ol &t FAAA HHAE 88t Sepbox 2D HAE o
S da, #8958 T3 NO A A S 54 434 Fig. 11
o] WA AdEeo] NO oA &4& vehi= As ¢ + U

fractiono] ™3k TLC Aoz AES Fosla, v AR o= A

L3 550719 23
By EtOAc =
=g 9719

]
glsto] 4387 93k

/\61 e}

TN
{1 mﬂ.‘m

= A~

& FZ, column chromatographyE 43 8191t}

A.
80% EtOH extracts
ggwoo
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o
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Fig. 10. Effects of 80% EtOH extract (A) and different fractions (B) from A. polvgama
Max. marc on LPS-induced NO production in RAW 264.7 cells
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Fig. 11. Sepbox analysis of EtAOc¢ Fractions from A. polygama Max. Blue line shows NO
inhibition rate (%) and pink line shows ELSD signal.

7. /Ncke] ol HolAElolE P oy & AR & @ 54

7} A

(1) Azad 2 Axsd 54

Rat & el H¥EAI2(RBL-2H3)ol ek Al254 e S42 MTT ez A3y & 4
o Ab&3 A EF RBL-2H3 celle 3 A ¥F 23 (Seoul, Korea)s E3lA H9F who}l 7

e FslHa] At Axzajekel] AlE® wixE 10% FBS(fetal bovine serum)9t 1%
antibiotics(penicillin/streptomycin) & A 7}3 MEM ®iA] & o]&3te] 37ToA 5% CO-
incubatoroll A 273Uzt w e & A83FAT. RAW 2647 MXEE 10% FBS(fetal bovine
serum)®t 1% antibiotics(penicillin/ streptomycin)E 3 7}3k DMEM Hj X & o] £3}o] 5% CO.
7} €231 37C incubatorol| A 15d ol 2~33] At 8l &3} At

(2) B-Hexosaminidase ®& A =4
v e 25 RBL-2H3 1 ml(2 x 10° cells)& 24 well plated] anti-DNP IgE(0.45 mg/ml)=
16413 2212171 3L DNP-BSA0 mg/ml)i 45/ 717] Aol 302 F 37ToA T Al
E 20 ml Aok W&ol & F 4TelA 1023t 400 xgoll Al A3dskel 42 F5d 2
mlE 7| & p-nitrophenyl-N-acetyl-b-D-glucosaminide 25 mle} 37ColA 1A7F w83 &
stop solution(0.1 M NaCO/NaHCO, pH 10) 200 mlE 7}8to] AAA|7]3L 405 nmoll 4] &3 %

£ =43} B-hexosaminidase?] %S A4HSFA T

al

(3) AAX=A &4 9 Nitric oxide(NO) A HF &4

A =4 2 294 FF e, ¥ FEEY AxSAEE S48 s MTT
(3—(4,5-dimethyl-thiazol-2-y1)-2 5-diphenyltetrazoliumbromide) assay & A 3te] =43k}
RAW 2647 A X 1x 10° cells/well& 96 well plateo] #5313, 37C, 5% CO- incubatorol A]
24X L Fob wjokattl wekst AEE serum free WA E wWAS £ LPS(100 ng/mL)¢ Al
522 247 Hgske] 24A1ZF W] 5 mg/mLe MTT €< 10 uLE ZF welle]l ¥
incubatoroll 4] 4A]3F ‘ot vt vt TR 5 FSAS AASE 2 wellel 100 pLe]
DMSOE #H7t3slo] A€ formazan Z274-& &3 AlA microplate reader® 550 nmol Al &3
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AEHES ANE FHEE o S350 dg wEs= vehdidvh

Alze]l NO B AAes SAHTY] Slste], 72 AR FEH= &2 LPSE A3 Wi s
nitrite Z74-S $131 100 uLE 96 well plateol FH3FA Tk 7)ol FHF2] Griess A1FS ¥ 10
#7F REE A7l ¥ microplate readerE ©|8-3l¢] 540 nmol A FFE=E SASATE Nitrite]
F X sodium nitrite(NaNO) & AF&3to] @2 F5 A3 v]aste] 4k %3}0311}

AFukS-o] dojupd ol 71X dF 2 AE (proinflammatory mediators)©] ¥HEox|=dH], <
% %1 Aol = inducible nitric oxide synthase(iNOS)el| 2] A wrEo] A= nitric oxide(NO)<}
cyclooxygenase-2(COX-2)°| 2]&|A] WrEo]X|+= prostaglandin E-(PGE:) %] it} o]# 3k
A QA= AFWkS-9] AAFeI Al nuclear factor-kB(NF-kB)E #4344 719, 2 A3 3}
o] NO$t PGE:E AA3Y A5 dozth md dFdxz AFA  ApolE
(proinflammatory cytokines)$! tumor necrosis factor-a(TNF-a), interleukin-1B(IL-18) & ©]
Z3HE

=

4) & 2 % A4

A

(7hH Al°F 2 7]7]: Column chromatography-$% silica gel2 Kiesel gel 60(Merck,
Darmstadt, Germany)S octadecyl silica(ODS) gel LiChroprep RP-18(Merck, Darmstadt,
Germany )-2 AF83F v} Thin layer chromatography(TLC)+ Kieselgel 60 Fosi2F RP-18 Fosus
5 ARRSFSaL, Age) o] &sk BE Aok S A oFS AFESEA T

NMR 2#E=2 Varan Inova AS 400(Varian, Califormia, USA)°o = =A3 %3, 1
spectrum<- Perkin model 599B(Perkin-Elmer, Mpectchusetts, USA)=Z A3t =&
Fisher-John's Melting Point Apparatus(Fisher Scientific, Miami, USA)Z S 3% o
EI/MS¢t FAB/MS:E  JMS-700 (JEOL, Tokyo, Japan)o. 2 Z2A&dvk. UV lampi=
Spectr©.% ne(Model ENF-240 C/F, Spectr2-nics Corporati®n, New York, USA)-S AF8-3}% 0.1,
H] A == Polarimeter P-1020(JASCO, Tokyo, Japan)E Ab&3le] =43t}

=

(1}) EtOAc #8025 4549 4

dojzl MeOH FEEE EtOAc(l [ x 2)/H02 NE #¥ FF3193, oA H.05&
n-BuOH(1 [ x 2)/H:021 D= #9 FF 3tk 4 & #Ad¥=3ste] EtOAc(B30 g),
n-BuOH(138 g) ¥ H.0(562 g) #%-& AAUT}.

EtOAcHEE (580 g)o w3t silica gel column chromatography (c.c)(® 10 x 17 cm,
n-hexane-EtOAc =10 : 1 - 8: 1 —=6:1 —:3:1—=1:1 — CHCls-MeOH = 10 : 1
—-7:1—>5:1—=>3:1—->2:1— 1:1DF AA3lo 11719 FF=(APE-1~APE-11)
S A} g@Ao] F}elwEl  APE-9 (26 g) E3o| thale] silica gel (cc) (& 5 x 20 cm,
n-hexane-EtOAc =10 : 1 > 7:1 —=5:1 —:3:1—=1:1 — CHCls-MeOH = 10 : 1
—7:1—>5:1—>3:1 — 1:DE AAsY 15719 F&E(APE-1~APE-15)0& A<
t} o] FolA o] FAdH APE-9-11(10 g) 3o Wale] silica gel (cc) (& 4 x 18 cm,
n-hexane-EtOAc = 2 : 1)=& AAde] APE9-11-21 [(¥3E1, 40 mg, ODS TLC (RP-18
Fas) Ry = 062, MeOH-H.0= 7 : D& 5259t}
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. A

) e 55, 49, ddAdT9 FeeA &9
Mol F5&E, ¥ FFE, 435 9 g8 GdAdRe dste] dger EA4&
RBL-2H3 cellS- ©]&3}o] B-hexosaminidase W&% =4 8l= Wi o=z HdAd Ay REad
7]

Table 5. Effects of extracts and fractions from A. polygama on IgE-induced B

-hexosaminidase release in RBL-2H3 cells

Sample C01}ce11trat1011 ;S—H-:xosa.mEu‘idas-: Cell survival rate (%0)
(ng/mL) release (%a)

10 87.89+1.18 98 2042 49
ERCOH.ext. 100 45.50+7.77 1082743 68
G 10 76.24+2.79 102.36+1.09
arceEl 100 50274095 106.94+2 14
EtOAc 100 43.06+3.65 6927+7.09
BuOH 100 4237+0.87 111.36+9.27
H-0 100 82.20+5.56 145.96+9 74
NC 1 8.17+3.07 132.60+9.18

* NC, new compound

@ Aty =
F1% B

5% o BoHE Uehlo] BT He oA HAE U Ao Awar
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Table 6. Effects of extracts and fractions from A. polygama on LPS-induced NO
production in RAW 264.7 cells

Concentration

; NO inhibiti o g a7 0
Sample (uigfml) O inhibition rate {%o) Cell survival rate {(%a)
10 461+0091 5.32%5.
EtOH ext. i
100 19.00x2.34 102.73£0.28
10 36.6314.00 96.18%4 23
Marc ext.
100 70 58+3 35 9817171
EtDAc 25 70.81+4 58 103.98+4 358
BuOH 25 19.80%0.71 95.32+3.20
H,O 25 ND 88 88+1 .44
NC 1 55.91+£4.71 132.601+9.18

* NC, new compound

Q) 7=
ofFel &4 AiolA w2 AT A wE& &S vEd HF Tx s4E A
Aekoint. Aedd 94 of daAste], Mok A 15 kgs 80% MeOHS-
Ao AN B et FEVIE 20 wHESiglth Sl S Aolo wet AE w5
AU} EtOAc el tfste} TLCE ©]&-3}o]

THAES FAsoH, silica geliﬂr ODS column chromatography & WH53to]l 159 new

a9
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O
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ot
mlo

ceramide 3}3H&E-& 2|31t

313t % 1(white powder)& TLCol A3t 10% BAHS B35 #@x3 5 db4s Az 34
oz WA Hgr}, IR AFEH A= hydroxyl(3621 cm ™), amide(3434, 1617, 1521 cm b)o]
BFEen, EUMS 24 A3 BAgo] 412(m/z) & et 'H-NMR A#E#]A] &
N2l terminal methyl groups®] A 223} aliphatic methylenes 18] 32 t}42] methylene AL
do] 2l HAT. 5 ppm F-Fol M F 7€) olefinic protons ¥ A7} @5 At

BC-NMR 2=lEd o)A, €247} 287103 methyl carbono] 27 #=391S-S Felslo),
w3k 175 ppm HFol A 3 7He] amide carbonyl”] € 130 ppmol A F+ 7€) olefinic methine

o

S 913l 3, 60-80 ppm F-Loll A tF9] oxygenated methine carbon¥ methylene-g <1
vk w3 53 ppm A oAl nitrogenated A1@ 3 UFE9] 40-20ppm AReloll A tRR <]
methylen signals #35 3t 3L, 14 ppm oA 270 9] methyl carbon& lstdith ol& E3
sto] Wwd A3t A ZE ceramide FFEZE FA3AL
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Fig. 13. ¥C NMR & DEPT (100 MHz, pyridine-Ds) spectra of new ceramide.
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HMBC spectrum
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ot —7]‘—% H - quer] (Whatman No.3 England)® ¢33t t}S rotary vacuum evaporator
Rotavapor R-205, Switzerland) 2 55CoA A4 E3 & 524 A% o] A&

o= AAE fs LS FAE = dxste] A&, A7

o] 70% ethanol 18LE 7}3}e] 24417 &<}

# 2] (Whatman No.3 England)@ o33k t}S- rotary vacuum evaporator (BUCHI Rotavapor

R-205, Switzerland) = 55Tl A Fs=3s = 54 7% 3l AME3AY. 54 Ax3s A7

o ets F=EES Lig 19149} o] hexane, chloroform, ethlyacetate, butanol® <=x}& o2 3

5 why FEole] 7 S E AEdoR #3& S8l e 7848 T2 water #Y0 8
Abg

ssut.

5 %% of Sarmples Powdered EtOH extract in D.W

ﬂ Partition with Hexane

Extract 24 hr > 3 W|J[h 18L Of 70% EJ[OH Hewane fraction Aqueoug \aye

ﬂ tition with Chiorof
Filter with Wattman MNo. 3 filter paper

Chloroform fraction  Agueous layer

Evaporate under reduced pessure at 55°C

ﬂ Ethyl acetate fraction  Aqueous layer
Freeze Drying fftion with BuOf
@ BuOH fraction fraction

Powdered 70% EtOH extract

Fig. 15. Fractionation procedure of ethanol extract from ginger using various

solvent
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2] =4
B8 Y ANBEE 47 FEFX 2kgs o] wr&r|e & 35°c,45°c,55°c, &

H

vacuum evaporator(BUCHI Rotavapor R-205, Switzerland)®Z 55CoA A w3 & 54

Azx3ke] 10% DMSON &3 A1 A AR-&3FSIt

ZASFFES A 200g, & 500 mL oF S 742 v 2aE HUPske] v o] Yol ¥
E

2] (Ilshin  autoclave, Daejeon, Korea)

2 o] g3l B000bare] 4E o @ 24 hr 23 FES APt 239 FFo B AA
& olststel A & F APl ALY

Table 7. List of enzymes used for Super-High Pressure Liquefy Extractor

extraction.
Product's name Main component Purpose
Enzyme "Marugoto A" Cellulase Resolution of plant organization
. . Resolution of plant organization
Enzyme "Marugoto D Cellulase
(for vegetables)
Enzyme "Marugoto E" Protease Resolution of proteins
Enzyme "Marugoto H" Amylase Resolution of fruit peel

% EYHs %S Folin Denis¥& $-&3te] SA4s Y WA 70% ethanolFE+& % #
d= AR 01gs 579 1 mLel =0l &% 100,500,10000] 2v= &4 3 Folin A ¢F 60 u
1 & #Hrbsta & £33 £ 383 HA3le] 60 ul 10% Na2CO3E A A3 7hslsich o] &3t
He 1A ZEEQE WA g £ UV/visible spectrophotometer® AF&-3le] 700 nmoll A 3 EE =
AstAe) olw F ZY¥E 83 ES tannic acidE ©]-&3le] FAZ wEIFAM o2 RE St
& T3 T Tannic acidE

g/mLo] H&= 3fo] 99} &

rlo
1::
EE
[

f
ﬂ
(e
[a»)
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8
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_>|'_/
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L
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1m
)
o
o
2
P
o,
ﬁod
:L

6) & ST o= T A

% ZPH wol= g3 Nieva Moreno 59 el o8 ZAAh Alg v2d 84 &
10% Aluminum nitrate 20 pulL, 1 M Potassium acetate 20 uL, 80% EtOH 860 uL, A& 100
uLE &33k9] total 1 mL-& ¥HE0] 40% ¥H& § 200 uL¥ #5385t 450 nmol A FFE S
A}, ol total flavonoid &H#F querceting ©]-&3te] 2AS TFEIFHNoZHY ES

s,
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(7) 3-3. a—a-Diphenyl-B-picrylhydrazyl DPPH) radical A~ &4

Al 5.9] free radical 2~ 2/d 2 stable radicald! DPPHe| ot 29
e g 2+ A5E w9 FEdER s|4d s|dd 160 uLet weE
& 40 uLE 7hske] Aol 308 A g - 517 nmoll A FFEE AU 74 AR FE
o gt #d 2GS NEE HAUbekA 8 dExTY FEEE 122 &

S Alme F5EQ RCsx # o= HELAT. oluf AR uE 9|5te] BHAE AH&3Fivt

0
rlol
o,
>,
A
i
i)
e

fo

(8) ABTS radical 2724

ABTSo| 93t A g9 drtats =S ABTS cation decolourisation assay Wi ol wz} =
stk ABTS Aofe& 7 mM s:2 SRl &3 vs 245 mME potassium
persulfateE 7}ste] ABTS oS AAAA A A9 dioA 2443 &2F wx] & ALE-3)
Atk B Aol A4 ABTSE1& PBSE 3435te] 732 nmelA F3%=7F 0.7+0.02 71 5 &=
= Z2A3AY. AAS S ABTS €9 180 ul#t A& 20 uls &3t 183 ¥vkg £ 732 nm
oA FHEE SAHEAY. PETOE PBSE AFEEN A BT 22 TroloxE A& U

4

v A3

(1) A7 &riF=E9] itss 24

b &

=74 Axd A7E 70% EtOHZE F&3 11 4o thE &<l hexane ¥ chloroform,
ethly acetate, butanol® 33 oH F=&& Table 8% #t}. Butanol fraction 30.94%,
chloroform fraction 16.6%6, water fraction 6.37%, hexane 6.25%, ethly acetate fraction 2.5%
o) w0 Fgo] et

Table 8. Yields of ethanol extract of ginger and its fractions

Sample Yields (%)"
70% ethanol 2.7
Hexane 6.3
Chloroform 16.6
Ethly acetate 2.5
Butanol 37.0
Water 3.1
Total 73.2

b Percentage of each fraction to ethanol extract content.



=1

il

1 Z@ R o)l = ShekS 717} tannic acid, querceting 7]|E=E AR dlo] A3 vHTable 9).
I Ay EYHe TS 70% ethanol FEE©| 58.16pg/mgl = UENRL, FIEES
hexane, chloroform, ethyl acetate, butanol, water < %% Z}Z} 228 87ng/mg, 49.97ug/mg, 23.1
ug/mg, 8.34ug/mg, 40.46ug/mg o= YESTL Z8 3= A-$ hexane fractioneol| ] thE &

gEo va] ded w2 FXE YHEHoH, FgE ol FEFE 70% ethanol FEFE©]
1.76ug/mg &r#e YEHT o ®2 F%3F Oregano, Sage, Pepperd Z%dldE g5 zhz)
32.1+0.8ug/mg, 31.4+0.4ug/mg, 16.7+05ng/mg= & 59 vl 3 -& uw A% 70% ethanol

FEEo ZElvEe] Bel dwH vt = 4 vk

Table 9. Total polyphenols, flavonoids contents of ginger extract and its fractions

Plant Fraction Total polyphenols” (ng/mg) Total flavonoids? (ug/mg)
70% ethanol 58.16%+13.84 1.76+0.97
Hexane 228.87+34.19 T
) Chloroform 49.97+3.68 T
Ginger
Ethlyacetate 23.1£0.94 T
Butanol 8.34£1.53 T
Water 40.46+5.54 T

v Micrograms of total polyphenol content/mg plants based on tannic acid as standard
= Micrograms of total flavonoid content/mg plants based on quercetin as standard

¥ T trace amount

(}) DPPH radical 2784
DPPHE 22 A4S == vlw4d A3 free radical 24 @ASHAl, WS o7 ol
oja] ghF o] Mol @Ay =1, o] AL U HALANZFEH FAks Bde HAAsh=d B

o] o]&x L °}E‘r Nete FEE-FIE A drskA ¢l BHA9Y k3l &3S DPPH

DPPH radical 24715 & gL 2 A3E Table 10
of ettt olgE FFEo] Chloroform3-& A &3 & w8 2 Fbstss W
t}. DPPH radicals 50% 42 A3= 552 RCs= chloroform 8 &0] 26.85+1.02ug/ml= ol
B FEE9 RCx# 2 48.89+831ug/mlell W3] =2 4S5 wvh

Hawa 52 A74-&

il
o =5 ksl ol

au)

2
=

X
o
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Table 10. Scavenging effects of ginger extract and its fraction on a, a—diphenly—-B

—-picrylhydrazyl radicals (DPPH - )

Plant Fraction Concentration(ug/mL) Scavenging effect (%) RCs0"(ng/mL)
25 37.41£3.79
70% 50 53.28+2.24
43.95+3.07
ethanol 100 61.49+4.46
200 68.11%+4.85
25 15.64+13.58
50 30.64+12.21
Hexane 100 51.01410.60 89.08+14.99
200 97.02%+20.37
25 43.47+£15.02
Chloroform 50 64.331£11.52 29.38%£29.29
Ginger 100 79.82£8.55
Ethyl 1 7.35%4.46
Acotate 10 54.91+9.23 10.99%+4.89
25 77.76£9.13
500 39.563+£11.34
1000 54.66%+19.75
Butanol 9500 64 3048 31 1011.79+£640.71
3000 87.83£41.66
100 28.51+23.14
Water 250 59.80+21.11 259.5+£233.96
500 71.88%+23.26
1 32.681+9.89
2.5 65.39£8.07
BHA? 5 83.58+3.65 1.78+0.43
7.5 88.38£6.78
10 90.22%6.60

U Concentration required for 50% reduction of DPPH at 30 min after starting the reaction
“ BHA : Beta Hydroxy Acid
¥ DPPH : a,a-diphenly—B-picrylhydrazyl

(2}) ABTS free radical &7 &4

ABTS®} potassium persulfateE ko] W3 ABTS+-0] AL =Y FEE9 3Aaks

of &3] ABTS+-o] &7 %o radical 59 A<l d=Mo] egr} o]gk o] ABTS+ &
] AARA free radicale] AA ARE TFT ztoz el o] ABTS+ 2] 473

FAshs R ABTS+ &S] 18 St SR¥nz a3t 34 4 i

T ZFd el A8 s st

HoAdFo|A= A troloxd] ABTS+9] A2AEA-S Table 110] YEF AT} Hexane #2
wm

2

S~
T
T
oo
flo
s
=)
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Table 11. Scavenging effects of on ABTS?-radical

Concentration

Plant Fraction Scavenging effect (%)  RCso” (ug/mL)
(ug/mL)
25 15.9£1.12
50 35.03+2.32
70% ethanol 100 10514977 74.16£3.25
200 67.14£1.66
1 6.96+5.01
5 22.731£3.61
Hexane 10 39.97+1.80 10.82£6.94
12.5 62.51£0.34
12.5 13.54+4.13
Chloroform 2(5) 425%988132'?361 55.21+30.20
Ginger 100 87.43+1.29
50 23.17£1.35
Ethyl acetate 100 46.68%3.23 130.57%£56.97
150 53.03+0.44
100 11.37£1.79
Butanol 250 46.08%t4.47 352.99+178.89
500 65.65+£0.84
12.5 15.38+5.74
25 28.03+£2.91
Water 50 45584133 60.93+£34.25
100 74.2+2.57
5 14.51£1.56
Trolox ég ggéiii;g 19.9+£10.54
60 93.68+0.51

Y Concentration required for 50 9% reduction of ABTS at 1 min after starting the

reaction.

? ABTS : 2,2'—azino-bis(3-ethylbenzthiazoline-6-sulfonic acid)

(2) A7 294 24
b &
Aol 58 93 HAY =18 A8 fske] 35, 45, 55 CTY =04 Zh7he] g
=100, 200, 300, 400 bar® 3o =LA FE=3 2 A (Supercritical Fluid Extraction oil : SFE
< Table 129} 2t} 7h7he] oA ¢fHo] FolAFE & Zolgon 2%

o] G WA = Aoz Y

89 PAns 44

i

Q
E
_1
m:{o
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Table 12. Yields of ginger SFE oil.

e (7) o+e (bar) AZF (hr)  Yields” (%)
100 1.9
200 2.1
35 300 2 2.4
400 2.7
100 1.5
200 2.4
45 300 2 2.7
400 2.8
100 1.1
200 2.4
o9 300 2 2.9
400 3.0

U Percentage of each fraction to ethanol extract content.

Fig. 16. Ginger oils extracted by SFE using various conditions
A. 35T, 100, 200, 300, 400 bar B. 45T, 100, 200, 300, 400 bar
C. 557, 100, 200, 300, 400 bar

(4}) a-a-Diphenyl-B-picrylhydrazyl(DPPH) radical 27 &4

SFE oil¢] DPPH radical &~76& A3 Z}E Table 130 YEFUATE Al59 v5+&
0.015, 0.01, 05, 1 pg/mL=Z Al&gon ¥mrl =842 A ad= nddoz =s1grch A
AHom 3o vrzh & &34F velod Aadrt ek s folAl dan
AE YEhA &= Aoz UEEY RCodhs Blate] Keks w 45T, 300 barell Al 0.09+0.03
ng/mLZ vhE %59} sredoll wls a3t b S A vEbdEE ol A ol o
SZsh=d gl 7 AAde exeb b o] 45T, 300 bar #Hil B 4 31& A 2k
Bodgastet 2 gz g FgaEAel BHAZS ®l 39S Wl BHAS RCs#d)
253+1.06ug/mLet A&7} Hl$=3 DPPH A4 84S 7Fddar 2 5 vl wakA SFE oil
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Table 13. Scavenging effects of SFE? oil on a,a—-diphenly—B-picrylhydrazyl radicals
(DPPH - )

Condition Dilution (fold) Scavenging effect (%)
X150000 27.56+4.11
35C. 100bar X100000 37.08+2.29
X50000 56.47+3.24
X10000 86.38+1.74
X150000 927.1746.39
35C. 200bar X100000 35.85+5.78
X50000 55.7143.58
X10000 86.71%+1.01
X150000 33.2746.31
) X100000 42,5444 56
35, 300bar X50000 63.4645.72
X10000 89.09+0.86
X150000 29.53+8.34
] X100000 40.60+7.76
35, 400bar X50000 61.2849.51
X10000 87.2942.25
X150000 12.21+4.65
] X100000 19.9846.05
45T, 100bar X50000 37.83+6.63
X10000 75.65+4.50
X150000 30.16+6.27
] X100000 40.48+5.67
45, 200bar X50000 60.08+4.49
X10000 88.814+0.91
X150000 42.33+1.52
] X100000 50.10+1.77
45T, 300bar X50000 69.2140.42
X10000 92.43+2.10
X150000 37.3242.30
5C 100bar X100000 46.52+1.09
X50000 64.17+3.68
X10000 90.55+0.55
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Condition Dilution (fold) Scavenging effect (%)

XT150000 T0.48E1.45
X100000 15.95+1.54

55C, 100bar X50000 30.09+2.37
X10000 73.17+1.52

X150000 38.05+0.99

o X100000 46.66+0.82
25C, 200bar X50000 64.97+0.49
X10000 89.6241.52

X150000 36.97+2.89

o X100000 45.33+1.19
°5C, 300bar X50000 63.96+1.31
X10000 90.1640.45

X150000 39.76+1.81

o X100000 48.88+0.88
95, 400bar X50000 66.62+1.88
X10000 90.97+0.71

1 26.15+16.63

25 54.04+13.61

BHA? 5 77.15%6.77
7.5 87.30£5.11

10 89.53+1.39

Y Concentration required for 50% reduction of DPPH at 30 min after starting the reaction
Y SFE : Supercritical Fluid Extraction

Y BHA : Beta Hydroxy Acid

Y DPPH : a,a-diphenly-B-picrylhydrazyl

(th ABTS radical 4~ 274

SFE oil?] ABTS radical &~7%& 292 A3E Table 149 e AT DPPH radical
ARG SAHAA G o] 2xe e wE sEHEE AP di b RolH 5 E A
e F718te Aoz vehuth dAd oz gtgo] EolASLE RCxpitol #AstHA =
A ZHE AT Troloxet wms] Bd 508 7HE o] @S RCxp#iks UEhiE Ao® W
o} ]l Troloxe] vl 53 ikslss 7HEAES & 5 ST
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Table 14. ABTS? radical scavenging effects of SFE oils of ginger.

Condition Dilution (fold) Scavenging effect (%)
X150000 16.55+0.03
. X100000 24.67+1.49
35T, 100bar X50000 46.03+4.33
X10000 91.07+0.51
X150000 20.25+0.95
. X100000 27.6146.89
35T, 200bar X50000 60.0143.85
X10000 89.8740.83
X150000 92.3140.83
. X100000 30.8444.67
35T, 300bar X50000 63.49+3.46
X10000 89.1740.25
X150000 22.02+1.04
] X100000 29.9046.17
35T, 400bar X50000 64.77+4.08
X10000 86.68+0.90
X150000 10.16+0.14
] X100000 16.0240.93
45C, 100bar X50000 27.15+5.46
X10000 91.82+0.24
X150000 21.06+0.48
] X100000 30.70%5.63
45, 200bar X50000 64.83+6.41
X10000 90.66+0.26
X150000 21.86%1.77
] X100000 35.0442.91
45T, 300bar X50000 60.31+7.54
X10000 88.34+0.33
X150000 26.36%2.25
] X100000 31.92411.4
45¢, 400bar X50000 67.84+10.04
X10000 87.00%1.01
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Condition Dilution (fold) Scavenging effect (%)

X150000 7.03%1.12
O X100000 12.2742.01
55°C, 100bar X50000 20.65+5.51
X10000 89.66+1.29
X150000 19.59+1.37
] X100000 31.50%4.17
55C, 200bar X50000 56.60+8.08
X10000 90.49+0.24
X150000 22.93+4.83
] X100000 36.7624.50
55C, 300bar X50000 63.46+11.25
X10000 88.54+1.39
X150000 23.05+3.47
] X100000 36.6745.46
55T, 400bar X50000 65.80+9.11
X10000 88.7740.27
5 14.44+40.77
10 26.5642.04

Trolox
30 75.52+9.33
60 93.89+0.14

U Concentration required for 50 9% reduction of ABTS at 1 min after starting the

reaction

2 ABTS : 2,2'—azino-bis(3-ethylbenzthiazoline-6-sulfonic acid).

5DPPH BTS
1.2

1.0
0.8
0.6

az Uiﬁhdl Jsiad

RCS50
(pg/ml)

0040 (bar)|

BRC ‘

Fig. 17. Comparision of RCsy values against DPPH- and ABTS-radicals of SFE oils
from ginger.

AAH 5 59 v 558 AEI ] Yt &% 35, 45 55Tl 229 st= 100, 200,

300, 400 barz Z2JAF= F9 A ¥E e FE53I FE&2 Table 159 2t}



Table 15. Yields of SFE marc from ginger.

2& (C) %4 (bar ) AZE(h) Yields" (%)
100 16.0
200 10.0
. 300 ’ 10.0
400 10.0
100 12.0
200 10.0
. 300 ’ 8.0
400 10.0
100 8.0
200 10.0
> 300 ’ 8.0
400 6.0

Y Percentage of each fraction to ethanol extract content.

(W) & Z2dls 2 & EFtieols &%

Seoh Y EYds IEtoln & A A= Table 163 2ok Z2dE A
2 gHo] g 257 555 ER4oR fEYe As & F Jdvh ole oldEed B
of gaHolde EelHEe] FE A W2 dEHAME 2d ARor §Fo oF 1 Aol
g vk olH3 AES Be W 2UA oY FF= A AZastelA EgdlEo] Bl &%
A As & 5 vk EFormol=e] ke 2Rk dEe & 93Fs wA gieny, &
2] ¥ =8 55C, 100 baroll A 84.84£2.77 ng/mg, EetH ol =+= 45T, 300 barel A 8.90+1.37 1

Table 16. Total polyphenols, flavonoids contents of SFE marc from ginger

Extraction condition

Total polyphenols? (ug/mg)

Total flavonoid” (ug/mg)

35T, 100bar 48.59114.12 7.54£1.49
35T, 200bar 45.26£3.39 6.71£1.17
35T, 300bar 46.04£1.85 7.19£0.18
35T, 400bar 45.64£1.88 7.62£1.09
45T, 100bar 67.241£2.30 6.13x0.31
45T, 200bar 51.32%+5.68 6.45%1.34
45T, 300bar 49.09+3.64 8.90£1.37
45T, 400bar 47.17£11.72 7.69£0.07
55T, 100bar 84.84£2.77 6.53£0.34
55T, 200bar 47.441£1.98 7.15%1.42
55T, 300bar 45.5916.24 7.14£0.06
55T, 400bar 42.66£5.04 7.96£1.27

v Micrograms of total polyphenol content/mg plants based on tannic acid as standard

= Micrograms of total flavonoid content/mg plants based on quercetin as standard
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Fig. 18. Comparision of polyphenols and flavonoids contents of SFE marc from

ginger

(t}) a-a-Diphenyl-B-picrylhydrazyl (DPPH) radical 27 &7

29A F=3% ¥re] DPPH radical &7 %& A2 A& Table 179 YeEP AT A5 9]
525 10, 25 50, 100 ng/mLo.& 3o AbgRon F%7F 2S5 Ao HHHow F
7Feiek. 55C, 100 barol Al 22.87+3.02 ng/mL= radical &~A%°] 71 =kt ZulEg
w3 55T, 100 baroll A 714 & &% e AS=Z Hol DPPH radical 2275 ¥ 334

e ¢ &

==

¥2
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Table 17. DPPH? radical scavenging effects of SFE? marec.

Part used Concentration (ug/mL)  Scavenging effect (%) RCs0"(ug/mL)
10 11.69+2.76
25 28.82+8.48
35T, 100bar 50 54134587 55.20+22.11
100 66.33£10.54
10 11.11+£3.97
35°C, 200bar " 2409558 68.90+5.88
’ 50 44.15+£5.03 ' '
100 65.9+2.83
10 10.03£3.89
25 26.77+3.47
35T, 300bar 50 48 53+92 94 62.54+14.24
100 65.68+7.14
10 9.18+5.02
25 24.71+2.65
35T, 400bar 50 A7 614371 62.52+12.79
100 66.59+3.41
10 20.39+6.47
25 47.46+4.30
45T, 100bar 50 67 9442 54 30.67+6.13
100 79.16+2.98
10 15.53+2.24
45T, 200bar % D2 TOE.19 42.82+4.14
’ 50 57.22+4.44 ' '
100 74.11+2.13
10 11.08+3.16
25 31.76+4.96
45T, 300bar 50 56.0644.18 43.761£3.94
100 69.96+5.00
10 10.1948.20
25 25.14+3.06
45T, 400bar 50 450444 12 71.32£6.36
100 63.72+5.47

_68_



Concentration

Part used Scavenging effect (%) RCs0"(ug/mL)
(ug/mL)
10 29.47+1.70
25 55.93+2.39
55C, 100bar 50 75.154+2.46 22.87+£3.02
100 82.66%+2.29
10 13.18+4.12
] 25 32.23+8.32
55, 200bar 50 50.942. 55 60.67+£13.92
100 66.32+8.98
10 5.82%£2.18
55C, 300bar " 22 TeESTT 64.39+13.48
’ 50 45.13+5.26 e
100 65.184+1.85
10 5.67%£1.12
25 23.3714.44
55C, 400bar 50 A7 45492 84 65.09+13.86
100 64.31+5.30
1 41.97+5.93
2 2.5 66.73+13.13
BHA
5 86.48+8.08 1.62+0.66
7.5 91.42+2.89
10 93.61+1.65

U Concentration required for 50% reduction of DPPH at 30 min after starting the

reaction.

Y SFE : Supercritical Fluid Extraction
Y BHA : Beta Hydroxy Acid

Y DPPH : a,a-diphenly—B-picrylhydrazyl

" DPPH

RC.y
{pgsSmi)

100 200 300 400 | 100 A0 300 400 | w0 200 300 400 BHA
(har)

't 4 Eh

Fig. 19. DPPH radical scavenging activities of SFE marc from ginger
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b &
v 7HRe] 24 E o]&3ste xagt AFgHYIAAZ FEFI AAFEHE (Super-High
Pressure Liquefy Extractor: SPL)F&3%F A7} % &2 Table 183 2T}l &4 welA

ZFA zpol7b wrow SPL A 2.49%, SPL D 2.0%, SPL H 1.9%, SPL E 1.6%, SPL 1.1%¢]
F&o] vUeluth o5 3 SPL A9 F&o] 24%= 7MY Zkow SPLS 1.1%E 713

Table 18. Yields of SPL extract from ginger.

Sample Yields (%)Y
SpL? 1.1
SPL AY 2.4
SPL DY 2.0
SPL E” 1.6
SpL HY 1.9

Percentage of each fraction to high pressure extract content.
Y SPL : non enzyme

Y SPL A : enzyme "Marugoto A"

Y SPL D : enzyme "Marugoto D"

¥ SPL E : enzyme "Marugoto E”

9 SPL H : enzyme "Marugoto H”
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A3} Table 199 Fig. 200 vebd 33 o] SPL>SPL E>SPL
A>SPL H>SPL Dao2 ueyton F4E 94 #& Aol 2601+7.16 ug/mgz 74 ¥l
SPL D7} 17.22£3.01 pg/mg®= 7b& A yetuth Eduxmol =32 SPL>SPL D>SPL
A>SPL H>SPL E €22 Yyeyon ZHgu=st go] 48 ¥4 &8 Zo] 766£212 1
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Table 19. Total polyphenols, flavonoids contents in SPL? extract from ginger.

Total polyphenols” (ng/mg) Total flavonoid” (ng/mg)
SPL 26.01£7.16 7.65x2.12
SPL A 21.73x£5.03 5.81+0.82
SPL D 17.22£3.01 6.28+1.05
SPL E 23.37%£5.33 4.65+1.20
SPL H 20.32£4.92 5.34+1.55

U Micrograms of total polyphenol content/g plants based on tannic acid as standard
= Micrograms of total flavonoid content/g plants based on quercetin as standard

Y SpPL : Super—-High Pressure Liquefy Extractor
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Fig. 20. Polyphenols and flavonoids contents in SPL of ginger.
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Table 20. DPPH” -radical scavenging activities of SPL? extracts

Sample Concentration (ng/mL) Scavenging effect (%) RCso » (ug/mL)
125 30.68
SPL 250 56.20 219.59
500 63.62
250 18.63
SPL A 500 43.05 779.24
1000 58.70
250 45.08
SPL D 500 40.23 440.93
1000 96.97
250 37.01
SPL E 500 45.74 554.52
1000 71.34
250 48.83
SPL H 500 60.86 297.54
1000 99.81
1 24.40
| 2.5 54.36
BHA? 5 79.08 2.28
7.5 91.78
10 93.67

Y Concentration required for 50% reduction of DPPH at 30 min after starting the

reaction

2 SPL : Super—-High Pressure Liquefy Extractor
Y BHA : Beta Hydroxy Acid

Y DPPH : a,a-diphenly-B-picrylhydrazyl
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Fig. 21. DPPH radical scavenging activities of SPL extracts from ginger

2. A ¥4 =4

7l Als 2 AR U

(1) MEF F

RAW 2647 HMXE 10% FBS(fetal bovine serum)®t 1%  antibiotics(penicillin/
streptomycin)E # 71ét DMEM B A& o] 83}o] 5% CO.7} &=A13l+= 37T incubatorol 4] 15
Aol 2~33] A wjFstdrt.

(2) Nitric oxide(NO) A4 =4

Raw 2647 AX 258 AAH AA2F] nitric oxide(NO)Y 42 M Hjgd F &
AstE NO* FHHE Griess Reagent WH&S o] &3te] =439t WA Raw 2647 AEXE
1310 cells/mLE 96-well platec] 53 F ARE s snz2 Hgste] 244 F< )
&3t 100 ng/mLe] LPSE #H71sle] oxAlzF vlgste] A2 E @A F ). o] & AX v
A= 100 pLyt T %9 Griess A 9F(1% sulfanilamide, 0.1% naphthylethylendiamine in
1009 phosphoric acid)-& &3slo] 1087F w8 A7l & ELISA readerE ©| &34 540 nmol
A FFEE F4390 NO2 F=uM)E sodium nitrate(NaNO2)E AF-&3to] A2 HE344
3} wlasto] AhESEaiT.

i
i

o

(3) Western blotel]l ¢ gk ez ¥y 2d g3 54

LPSE €d3t¥l Raw 2647 AX=ZFH FE5HE tY
294 FEEY 294E dotry] 98 Western blots A
Raw 264.7 AXZ(1x10° cells/wel)E 6-well plated]l ] DMEM HIX & o] &3} 5% CO-
incubatoroll A 24A12F w5 WA & A AL AMEL wAE H7Fste] A &9 100 ng/mLe]
LPS A zsto] A vkt A7 oM wjkatsivt. AXE 2~33 PBSZ AA 5 1 mL9
lysis buffer(1 M Tris—HCI, 0.5 M EDTA, 1% Triton X-100, 100 mM PMSF)E A7} 30%
~1AZE &b &3lA1Zl $- 13,000 rpmel Al 1023F 94 3t Alxw AE 58 AASA
th. @92 FEE bovine serum albumin(BSA)E #F3} 3k Bio—Rad Protein Assay KitZ
of Akl @ AS AL 3 10% running gel¥ 4.5% stacking gels ©]-& 3}
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125 VollA] SDS-polyacrylamide gel A7]9%S AA3AY. dA7]jdFsoz B3 dwde
Immobilon-P transfer membrane® transfer buffer(20%6 methanol, 25 mM Tris-HCI, 192
mM glycine)E& AF&3Fo] 400 mAolA 247t transferr| 7] 32 5% non-fat skim milk solution
o7 30%7%F blockingdlitl. TTBS £ 1:1000.%2 3|43s Az FAGNOS, COX-2,
HO-DE 4A1zF &<t vkg A1zl & TTBSZ 33] AA3sta 1:20008.= 3|4 % anti-rabbit IgG
conjugated horse radish peroxidase(HRP) o] %} A& Aol 2A1ZF ¥H&Al 7131 TTBS=
ALt gA Hk-g-o] Eyk membrane] ECL detection kit% @3#3lil X-ray filmel =%

AA G aE AEE Selehglv)

v, At
(1) Nitric oxide (NO) 4= 54
b FEe % Y AEEAH 4 NO A4 A 54
4] 2l 4~ (reactive nitrogen species)®] 3}
NOol tfgh 2AgAd-s dotrr] 3] A7 9
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Fig. 22. Effects of ginger extract and fraction on cytotoxicity and LPS-induced NO

production in RAW 264.7 cells a) Zingiber

officinale R. fraction

officinale R. extract b) Zingiber

(W) 2974 ode Axsxd 32 NO B4 oA &4 54

A 24 F& 249 F9F 59E 437 8, 100 bare] $¥elA 35 45, 5
5CTelA F&¥ 2948 NO &7 &A4S& S48k 2 23 55T 100 mg/mL &=l A
oFte] HA o] vElgen, FEHL2EVF FobAd NO A4 AAlwe] RolAE AFS e
of aLAE E48 GAste AR FEHE AR AR, 2k 93 foA A
= A vH(Fig. 23). o]9F o], 35-55C, 100 bar®] vlA =3t A F&59 AW YA 2
AN M TS NO &A% e
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Fig. 24. Effects of SFE marc on cytotoxicity and LPS-induced NO production in
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(2) Western blotell 9]¢t whul s w3

O 294 249 INOS, COX-2 ¢yl

A= WA Fol= 2o ko] AE=H% eytokines(pro-inflammatory  cytokines), NO Z1¢]
I PGE: 7} inducible nitric oxide synthase(iNOS)2} COX-2 o 2]3] A= v, NO= A4 A
o, A3 ol W AY uisfd WS #Ast=d, £3 A MAEYE interferon—y(IFN-
¥) HE+ lipopolysaccharide(LPS)ell 2] A= =2 uf, inducible nitric oxide synthase(iNOS)7}
o] B e NOE AAsA Ha dsukee wAsd 9a& 34 Av. COX-2+
o] ]3] macrophage, fibroblast®} Z2 A5 MXEA FEHH, 9] K-S
o A ] prostaglandin< & COX-29| 23] A Hth
uElA A 2UA 2do] INOSe COX-2 @ide] nxE A3es dolrr] 9319
western blot ¥'H-& o]&3te] AEA el A 2] INOSS COX-2 vz o] g &fs ALst3]
T}, Raw 264.7 AlXo| LPSE #H7lste] INOS @9 d-s wAstA A A U7 €& +
EW(10, 25, 50, 100 ng/mL)= A2 sk Ay W gko] Xy sgE7F F7Hee] wel INOS &)
A do] fFogdgoz AA AT S, AdFuSd F83 Js g COX-2 @ild oA
of wel duid wdo] Frte o, 2UA Yo A t
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Fig. 26. Effects of SFE oil from ginger on the expression of 1iNOS and COX-2
protein in LPS-stimulated Raw 264.7 cells. The Raw 264.7 cells (1x10° cells/mL) were
incubated 24 h and then pretreated with SFE oil in the presence or absence of LPS (100
ng/mL) for 24 h. Equal amounts of total protein were resolved by SDS-PAGE. The data
represent the mean * SD of three separate experiments. *Values are significantly different

from control (xxp <0.01, *#*p<0.001).
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(b v oee FEHE9] INOS, COX-2 ¥ HO-1 ¢ A o

Raw 2647 A XE& o]&3ste] LPSe 9Jste] fFRHs v o&E FEHES INOS, COX-2
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Ao v TE oEAHoR HO-19 Wde] Z7hEg Felsalrh 53], 10 ng/mLolA &
°F 15 vl A% HO-1¢] &&o] =A 7= Ak
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Fig. 27. Effects of ethanol extract in SFE marc from ginger on the expression of
in Sand COX-2 protein in LPS-stimulated Raw 264.7 cells. The Raw 264.7 cells
(1x10° cells/mL) were incubated 24 hSand then pretreated withSSFE marc extract in the
presence orSabsence of LPS (100 ng/mL) forS24 h. Equal amounts of total protein were
resolved bySSDS-PAGE. The data represent the mean £5SD of three separate experiments.
*Values are significantly different from control (**p<0.01, ***p<0.001).

L A% FAHA

7} AEE 2_164
(1) A7 2do &
Oh AxAEE SH
RBL-2H3 A ¥d w3t MESAHLS gz WAAlS %7}/\]74 MTT (3-4,5-dimethyl

thiazol-2-y1)-2,5-diphenyltetrazoleum bromide) ¥ o2 2439t RBL-2H3 A ¥ (1x10°

cells/welD)E 96-well plated] 450 ng/mLe] DNP-specific IgEE 74 X 2]3te] 37T, 5% CO-
zAoR MY 3 Us, AEE sREE Ao 24430 ksl ZF wellel 5 mg/mL

e MTT &9& 10 uLA wal 4X3F &<k vickaba A sk wh&AIHoh well?] HHX]%

I’ A3FaL formazan 2748 100 mLe DMSO= &£33te] ELISA reader® 550 nmolA &3=

E SAAY AxAEES ANEE AYshA & Alxwt vk FAeE e 100% 3

Nz el AEAEE(Cell viability; %) A4 AT

EI

Y
L

o i

(1}) B-Hexosaminidase W& 1A =4
RBL-2H3 A¥+= 10% FBS, 1% antibiotics(penicillin/streptomycin) & X 3Fst= DMEM Hj
A2 AbREY O 37T, 5% CO: incubatoroll A wikalglch A% 5 5x10° cells/well& %
5k 3 450 ng/mLe IgEE 14~16A17F B¢t #Z&AAC. 8wk 3 M¥XE  siraganian
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bub% C(119 mM NaCl, 5 mM KCl, ¢4 mM MgCls, 25 mM PIPES, 40 mM NaOH, pH 7c2) =
M A3 & incubatior bub% C(119 mM NaCl, 5 mM KCl, ¢4 mM MgCls, 25 mM PIPES, 40
mM NaOH, 5¢6 mM glutose, 1 mM CaCls, ¢1% bovine s Cum bub% C, pH 7¢2)& 23l 10+
7V 37C, 5% CO- incubatoroll Al ¥F&3lgith. ¥5W A8 E HA7ear 1087 vk A17)a, 10
ng/mLe] DNP-BSAE A7pskar v 1083t vigste]l Axs 248/ 200 g 5 ice &
oA 10&3F ®bE&S AXATIIL d4 Eeste] AEH 25 uletk % 1 mM 7] &
(p—ni%l A phenyl-B-acetyl-glutosamide in citrate bub% C ¢l M, pH 4c5)-2 ¥ 3L 37T incubator
ol 1A 7F F<k & Al ATk wkE & stop solutior( ¢l M NaCOs/NaHCOs, pH 10) 200 uL

A H7reko] wbg& AAA7]aL ELISA readerE AHg-3ke] 405 nmel A =743kl

(t}) Prostaglandin E2(PGE.) W&
gsld AYXzRE AAEE 95 7] 229 Prostaglandin E«(PGE2)2] k& A X
ol o ZHE Y- wHSS o]L3te] =AY rh. RBL-2H3 A Z(1x10° cells/wel) &
X
[e)

b g Az Aol ARE

6-well plateo] 450 ng/mL2] IgEE A g 3te] 1647 =
FEHEE AHgstal DNP-BSA(0 ng/mL)E Hlslo] 4212k &<k vl Al AT vk 5 &8¢
PGE;& ELISA kitE o83t A FE& SA33l o, ELISA reader®2 420 nmelA {3 %

2 Z43te] Ao,

(2}) Interleukin 4(IL-4) A4 A =A

2359 RBL-2H3 A T23E AAEE= dd=a ApolEslelel TL-49] kS 3h¢l-3h3
B8-S o] &3lo] =434t RBL-2H3 A XE 6-well platee] 1x10° cells/mLE 450 ng/mL <]
IgEE A Agste] 1643F &<t widstdvh AZe wiAe] Alug vTREE AHsta
DNP-BSA(0 ug/mL)E F7sko] 4A3t ¢t siFA AT vk 5, 2vle IL-4E kitE o4&
3lo] A S =439 0w, ELISA reader® 405~420 nmol A 3 =2 ZA43lo] A4es)

tt.

(2) A7 whe] =7 &2

Oh AxAEE SH

RBL-2H3 Aol  digh  Axs4de REE  934E S7HA MTT
(3-4,5-dimethylthiazol-2-y1)-2 5-diphenyltetrazoleumbromide) HHo g =439 o}
RBL-2H3 A X(1x10° cells/wel)E 96-well plated] 450 ng/mL2] DNP-specific [gEE 37
Ag ke 37C, 5% CO, o= Wi & Y, ARE ¥R Hgsto] 2443 wieksts)
th 7} wellel 5 mg/mL %9 MTT &8 10 uL? il 4 zF &oF mi st g9 vk
A AT, welld] HIXE A ASFAL formazan Z74-& 100 mLe DMSO= &3l3le] ELISA
reader2 550 nmolA FHFHEE ZAHIAL AEAAEES AEE XA &al AE 8%k
g FA o] 100% AEES Vo2 Al AEABEE(Cell viability; 26)& A4Fskth
2445k RBL-2H3 Al 2] digh ¥ o&he 3559 54 ARs A St ddd =
]:q A

T2 A ¥ 24A7F BoF A
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(1}) B-Hexosaminidase W& 1A =4

RBL-2H3 Al ¥ += 10% FBS, 19 antibiotics(penicillin/streptomycin) & ¥3%+3= DMEM H)|
A2 AbREY 0 37T, 5% CO: incubatoroll A wikalglch. A% 5 5x10° cells/well& %
gk & 450 ng/mLe] IgEE 14~16A3F &k HAAAAT Wi & AEE  siraganian
buffer(119 mM NaCl, 5 mM KCl, 0.4 mM MgCls, 25 mM PIPES, 40 mM NaOH, pH 7.2)%
M A3 & incubation buffer(119 mM NaCl, 5 mM KCl, 0.4 mM MgCls, 25 mM PIPES, 40
mM NaOH, 5.6 mM glucose, 1 mM CaCls, 0.1% bovine serum buffer, pH 7.2)& Y3 108
7V 37C, 5% CO- incubatoroll Al ¥F&3lgith. ¥5W A8 E HA7ear 1087 vk A17)a, 10
ng/mLe] DNP-BSAE A7pskar v 1083t vigste]l Axs 248/ 200 g 5 ice &
oA 1027 wkg& AAA7IAL 94 ZE skl e 25 uLet TFe 1 mM 712§
(p—nitrophenyl-B-acetyl-glucosamide in citrate buffer 0.1 M, pH 4.5)-& ¥ 3 37T incubator
o A 1A)7F Hot wke AJAv v+& 3 stop solution(0.1 M Na:COs/NaHCOs;, pH 10) 200 uL
2 7 skl WEE-E A A A7) 3l ELISA readerg ARE3ke] 405 nmoll Al S4 31t

(t}) Prostaglandin E-(PGE;) & oA =A

gAsle AEzFE AAEE 95 viy] 222 Prostaglandin E2 (PGE) o] %8 A% Y
FAowRE FA-FA wHE&E olg3tel FAIUT RBL-2H3 A X(1x10° cells/well)
6-well platee] 450 ng/mLe] IgES g 3le] 16417 Fob vika gt A =ZE vjA]d] AEE
e X233 DNP-BSAU0 ug/mL)E X2 8Fe] 441z SoF ulkA A} vk & Fu)g
PGE,E ELISA kitE ©]&3to] AA s FAT3 oM, ELISA reader= 420 nmolA &3
& ZAste] ALbstalth

B

E{o{n
ki

(2h) Interleukin 4(IL-4) A 9A =4

g438% RBL-2H3 MEIZFE AHHE AdZA AJo]EFIQQ IL-49 %& Y-8
B8-S o] &3lo] =434t RBL-2H3 A XE 6-well platee] 1x10° cells/mLE 450 ng/mL <]
IgEE o7 Agste] 16417 &b wigstivh. AMZR mixo A8E s=E2 st
DNP-BSA(0 ug/mL)E F7sko] 4A3t ¢t siFA AT vk 5, 2vle IL-4E kitE o4&
3lo] A S =439 0w, ELISA reader® 405~420 nmol A 3 =2 ZA43lo] A4es)
}.

v, At

(1) A7 4o &= a4

Oh A 2de] Mx=A

Aol g AlxEe wEIZ=gol W] "ea 24 =g S84
MTT(3-(45-dimethylthiazol-2-y1)-2,5-diphenyltetrazoleum bromide)Z B 5824 ¢ x4
MTT formazan ZA o2 YA 7| HEE o] L3 Aow HAS oA microplate
reader2 F3EE SATOZN Aoz FAT Alxe FEE WdsiA vk RBL-2H3
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Fig. 28. Cell cytotoxicity of SFE oil from ginger and 6—gingerol in RBL-2H3 cells.
The cells (1x10° cells/well) were cultured with 450 ng/mL of DNP-specific IgE overnight.
After treatment with varying dosed of SFE oil and 6-gingerol, cells were cultured for 24
h. The cytotoxicity of SFE oil and 6-gingerol on RBL-2H3 cells was determined by MTT

assay. The value represents mean * SD of three different experiments.
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Mz IgEE #ZAA ZAA 24U5C, 300 bar)dt FAEQ 6-AE< 6-gingerole] T

& A& HFig. 28). 2L 23}, A 2L 6~ 6-gingerols X #3HA] &
TS AEE 100%= BHks dw, AlEE 10, 25, 50, 100 png/mLe] wXelA 80% o]
< AEES Ho FA4o] gl AR Ueyw

o =

(\}) B-Hexosaminidase & A 24
B-hexosaminidaset V] 9rA|E7F ol )3k WAzl = nHHA
A3 E QS u s A} M E HE1)H v}, B-hexosaminidase] A%

k=l
el X Eol7] ufitol %‘ﬂliﬂ AAEde] BEdd A F&hA AEsa Ak
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ZAA 2de] w4 AENE AES7] Y8, RBL-2H3 AEE IgEE 734

7] AL, P-BSAE o|-&3} ?'%}%_X} % 25 B-hexosaminidase &S =435 tHFig. 29).
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97%, 75%, 58%= Y FELEH H|x3d FAE HAFIT ol YA Y 6-gingerol
% [e]

=
6-gingerolo] @A HE& nHIH =LA Y] A
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Fig. 29. Inhibitory effects of SFE oil from ginger and 6-gingerol on B-hexosaminidase
release in RBL-2H3 cells induced by IgE with DNP-BSA. RBL-2H3 cells (5x10°
cells/well) were sentitized with 450 ng/mL of DNP-specific IgE overnight and pretreated
with varying dosed of SFE oil from ginger and 6-gingerol forizedmin.SAells were
stimulated with zed with of DNP-BSA forizedmin.SThe degednulation was determined by
measurement of the activity of B-hexosaminidase in culture media. The value represents

mean = SD of three different experiments. *Values are significantly different from control
(xx%p<0.001).

(th) PGE, A4 oA &4

PGE,+ prostaglandin endoperoxide synthase &4 COX-2¢| 2J3] A= d5 vy
EARA e A5 Aol 7losiy, st RARS et v wes g Ekd
RBL-2H3 MY Z5EH EnjxE A= 7] B4 PGE tdh 274 ¢do a3 =35}
71 98k 10, 25, 50, 100 ng/mLe T=Z Az skl ELISA kit oz =489 HFig.
30). RBL-2H3 2¢] U&PGE,o] #4]&= 2007 wdedes A9, 010 ng/mLl ¥HH,
DNP-BSA®] A& di= @A3] F7hstdeh 2974 29& 10, 25, 50, 100 ng/mL ¥ == A
gatl= W, ZH7k 0.20, 0.13, 0.10, 0.07 ng/mL= A=A o|= Qlsf 2dA 2
sl¥l RBL-2H3 Al XA 4% &= PGE:9] #HE v% o&Ed oz FoA IA Haste A

jwd AN
o N
S & AT

Q ol &4
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Fig. 30. Effects of SFE oil from ginger on IgE with DNP-BSA-induced PGE:
production in RBL-2H3 cells. The RBL-2H3 cells (1x10° cells/well) were incubated
overnight in 6-well plate with 450 ng/mL DNP-specific IgE in medium. The cells were
pretreated with various concentration of SFE oil from ginger and then stimulated with 10
ng/mL DNP-BSA for 10 min. The level of cytokine of in the supernatant was measured
by using ELISA kit assay. The value represents the mean * SD of three independent

experiments. *Values are significantly different from control (**p<0.01).

(T IL-4 B4 oA &4

294 2¥9 IgE Yoz #A43std RBL-2H3 AX2HEH EnjdsE o
IL-40] W3t 32 Lolrr] 8 b =10, 25, 50, 100 ng/mL) 23 5 ELISA kit HF

Ho =z FA4sH thFig. 31).
O A¥, X 8 49 6 pg/mLE IL-49] Ao vtA A&
of wel 76 pg/mLE AASE FUEE & F AT W, @43 ¥
Fed IL-49 AAL 2UA 2¥S 10, 25, 50, 100 ng/mL= AHstlS W, 27 57, 48
43, 39 pg/mLE ¥ % EHo R oA He As AT F AT wEA 2dA 2
’d3t€l RBL-2H3 A2 25Y FH & IL-49 A4S dAsts Aoz vt d5 w8

FEsHe AolEslele] g4 2HAIE AL H T 5 A

=
o

cytokine§!

r{

_84_



100 A~

-
=5 80 1
= *
= 60 4
.O *
5 g o
= 40 A
3
=
- 20 1
=
= 0 4
SFE oil(ug/mL) 0 0 10 25 50 100
DNP-BSA - % i & % %

Fig. 31. Effects of SFE oil from ginger on IgE with DNP-BSA-induced IL-4
production in RBL-2H3 cells. The RBL-2H3 cells (1x10° cells/well) were incubated
overnight in 6-well plate with 450 ng/mlL DNP-specific IgE in medium. The cells were
pretreated with various concentration of SFE oil from ginger and then stimulated with 10
ng/mL DNP-BSA for 10 min. The level of cytokine of in the supernatant was measured
by using ELISA kit assay. The value represents the mean * SD of three independent

experiments. *Values are significantly different from control (xp<0.05, **p<0.01).
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Fig. 32. Cell cytotoxicity of ethanol extract in SFE marc from ginger and ethanol
extract in RBL-2H3 cells. The cells (1x10° cells/well) were cultured with 450 ng/mL of
DNP-specific IgE overnight. After treatment with varying dosed in ethanol extract of SFE
marc and ethanol extract, cells were cultured for 24 h. The cytotoxicity in ethanol extract
of SFE marc and ethanol extract on RBL-2H3 cells was determined by MTT assay. The

value represents mean + SD of three different experiments.

(1}) B-Hexosaminidase %% A4 &4

wooetes FEEY ¥ gdHEV] &dE dolny] s E3dHes zxdHieE B
—-hexosaminidase +H]o| "X &= 9d-S RBL-2H3 A XA A3 HFig. 33). WA
RBL-2H3 Az &3HE FX2317] 918k IgEs #2412 §, DNP-BSA®] 93 o A=

AlA FHE FEAAHY. 2 A3 10, 25, 50, 100 pg/mLe] & MR W, &S
E(90%, 84%, 82%, 79%)°l wlal B dg& FEES 77t 86%, 65%, 63%, 47% 2 A}

=
LFEHH o] B-hexosaminidase #4]oll W3k oA & o] ¢ e & 5 AAT

o
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Fig. 33. Inhibitory effects of ethanol extract in SFE marc fromginger and ethanol
extract on PB-hexosaminidase release in RBL-2H3 cells induced by IgE with
DNP-BSA. RBL-2H3 cells (5x10° cells/well) were sensitized with 450 ng/mL of
DNP-specific IgE overnight and pretreated with varying dosed in ethanol extract of SFE
marc from ginger and ethanol extract for 10 min. Cells were stimulated with 10 ug/mL of
DNP-BSA for 10 min. The degranulation was determined by measurement of the activity
of B-hexosaminidase in culture media. The value represents mean £ SD of three different

experiments. *Values are significantly different from control (*xp<0.01, ***p<0.001).

(*h) PGE; &7 <A 274

g438l¥l RBL-2H3 M X258 #v]¥s A5vAE2d PGEol g vt o ghs
o] a3E Lopry] 98 10, 25, 50, 100 ng/mLe) FEE A 3le] ELISA kit 9o
3199 tH(Fig. 34).
RBL-2H3 A 32el4 PGE:9] #¥]& MER wigFd& 4% 009 ng/mL= #-¢ @A A=
HkE | DNP-BSA©] 93 @dxt=te] oaiAE 029 ng/mL2 AA3 F7stgdnt. ¥ ogg 3
=55 10, 25, 50, 100 png/mLe] %2 A3l W £/d3t¥l RBL-2H3 A X255 Hu|5

= PGE} w o8g 3229 Add 5E Jgedon §94 QA B e, g
A eeg FEE0 AFWEe fEAE A% WN2E PGRS A4E AAFo A
F1% BE Ut A ¢ & A
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Fig. 34. Effects of ethanol extract in SFE marc from ginger on IgE with
DNP-BSA-induced PGE; production in RBL-2H3 cells. The RBL-2H3 cells (1x10°
cells/well) were incubated overnight in 6-well plate with 450 ng/mlL DNP-specific IgE in
medium. The cells were pretreated with various concentration in ethanol extract of SFE
marc from ginger and then stimulated with 10 pg/mL DNP-BSA for 10 min. The level of
cytokine of in the supernatant was measured by using ELISA kit assay. The value
represents the mean * SD of three independent experiments. *Values are significantly

different from control (Gexxp<0.001).
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Fig. 35. Effects of ethanol extract in SFE marc from ginger on IgE with
DNP-BSA-induced IL-4 production in RBL-2H3 cells. The RBL-2H3 cells (1x10°
cells/well) were incubated overnight in 6-well plate with 450 ng/mlL DNP-specific IgE in
medium. The cells were pretreated with various concentrations in ethanol extract of SFE
marc from ginger and then stimulated with 10 pg/mL DNP-BSA for 10 min. The level of
cytokine of in the supernatant was measured by using ELISA kit assay. The value
represents the mean * SD of three independent experiments. *Values are significantly

different from control (x*p<0.01, ***p<0.001).

A A AR EA
7ho AR 9 A

(1) Gingerol ¥ shogaol &

A 285 2 2dA FFE ¥ 6-gingerol, 8-gingerol, 10-gingerol, 6-shogaol &
9] gingerol 3%#S HPLC(Jasco Co., Japan)E o|&3te] A= vt. AHE Waters
symmetry C-8 reversed phase column(150 x 3.9 mm, Cat. No. WATO 54235)-%, ©|&i<
methanol-water(46:35, v/v)& 1 mlL/min® 5= £%393 A8529 HAEFL UV detecter®
282 nmo|Amethan. ¥ E =22 6-gingerol, 8-gingerol, 10-gingerol, 6-shogaol=
ChromadexAtol A 7-§te A&tk A7 FE=E& 5 mg/mL %52 HEE] =9 &
0.45 pm syringe filter(Millipore) 2 o] #}3}o] A Z3}H 3L o] & 48 A 852 AFE3T

(1) A% #52&8 2 39 gingerol ¥ shogaol THF =4

B7rel 8 AFor 487 6-, 8-, 10-gingerol, 6-shogaol, curcumin® #&ol u}&

2 HAES ] fste], degsg FEE I F9EQ A 22X E, dEotAH ol E
z| I 1

)
we #Be AABH} &1L
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o

A3, @zl )
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Aol 9% AAE F 4 B TR e o

Aol 6-gingerol $HaFo] =&} tee] wal 15720% 5ol v A dAHE
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Table 21. B} F%E 2] gingerol %

Content (%)

Sample
6-gingerol  curcumin 6—-shogaol 8-gingerol = 10-gingerol

EtOH 1.67 0.15 0.12 0.30 0.19
Hexane 24.97 0.90 3.54 6.23 4.76
Chloroform 3.74 1.49 0.14 0.37 0.23
EtOAc 0.46 0.00 0.02 0.00 0.00
BuOH 0.00 0.00 0.00 0.00 0.00
Water 0.00 0.00 0.00 0.00 0.00
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AU E Azl A ¥ AH 9 AwE g0 Qo] AEARA Fa

4 gi xege £
SHe Abgste] AF mue 929 ge) Nes LIWWE Edat S Ao )y
92 gedd 147 BAREA 98 T F84B0] AR skl &7 FAd] A

01 mLE #H3te] 10%
L ] gsLo}o:] /\Lioﬂ/ﬂ

sheko- A 2 Al €l (quercetin)

aluminium nitrate®} 1 M potassium acetateE T7-3h= 0% o &
A08- A3 5 415 nmoll A THES =435} o)u total flavonoi

& ol 8ste] AP EFIMO R Py Tohan.

D-tylk
o

(3) DPPH Free Radical-Scavenging &4 =4

=2 U H €] free radical 27 g stable radical]
1,1-diphenyl-2-picrylhydrazyl(DPPH) el that 2= S S43 Ao= wegd 4 ANEE =
of Tz 343 JH o 0.8 mLe We-geol =<9 015 mM DPPH §9 0.2 mLE 7139
éLoﬂ 308 A £ 517 nmollA] FHEE A 4 AR FE=Y fHEHE A7
S ANEE FVbeA &8 dx79 FFEE 128 Fdx 7l 2ad AR F
RCs #o.= uYErHSIT olwf Ao &49 vuwE 9t ooz
(BHA;Butylated Hydroxy Anisole)S AFH&38} %3t}

T

. A
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Table 22. vy BaFEa9 T Eiweols 3

A Total flavonoids
(ug/mL)

Su l yr 1696.85+8.26
Su 2 yr 354.42+0.28
Su 3 yr 343.52%0.56
Gold 1 yr 288.36+0.29
Gold 2 yr 105.33+0.11
Gold 3 yr 58.67%0.06

(2) DPPH Free Radical-Scavenging &4 =4

=74 Avbe E 283 2ol FolA He Cuakd et 54 71303 37 2752 3
= AFS el 3 Fehuwols Fgol gashs A% AHTE AL & A ol
EOWE Y F BOEE Sehiwolms el Wakshs A /s Ao ARd
.

Table 23. "y d&F=4¢9 DPPH =4 &7

e ICso
(mg/mL)
Su l yr 41.92+12.26
Su 2 yr 64.87+£16.69
Su 3 yr 62.68+5.99
Gold 1 yr 120.15+12.18
Gold 2 yr 105.424+10.69
Gold 3 yr 186.85+18.25

F o EA fe Uik AXY AEE A
AZF el Y MAEFQ HepG2 AlXe] st AY 542 MTT He=z A3 2

Ao ALgS MEF HepG2 AEE A EF L8 (Seoul, Korea) & ZH-E £k wro} Ay
Hjekalo] A& AlEu|kel] AR vWiX]iE= 10% FBS(fetal bovine serum)®t 1%
antibiotics (penicillin/streptomycin) & A 7F3 MEM X & o]&3te] 37CoA 5% CO-
incubatoroll A 2-3¢ 7t w3k & ALE-31S T

W k¥ HepG2 cellg 1X10° cells/well2 #3538 3 CO. incubatorol Al 16724417k oju] wj &3k
5, v E 4% ABEE Alxo] A dte] 2443t gt HiFESATE L ¥ t-BHP(HE 5%
1 mM)E H7Fstar o] & vhA] 4417 &9t #ikdt vhs, MTT(3-(4,5-dimethyl-thiazol-2-y1)-
2,5—-diphenyltetrazoliumbromide) assay® A ¥ 2] AEE&S SAHAY. AEE 47 A s
24X 7wl eEet Aol 5 mg/mLel MTT €9 10 mLE 7z} welldl ¥ 3L incubatorol Al 4A] 7k
T sy g T8 F Ao S At 7 wellel 100 mLe] DMSOE 3713l
A48 formazan A4S £33 AA microplate reader= 550 nmolA FFEE S, Al

ERAS AR FREE UxPY FREe U MEE Ui
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(2) Lactate dehydrogenase(LDI) leakage 93A &3}
A E A /\] Hjckeh 0 2 Hel¥o] o= LDHO < =
Iyl 9 =9 AE E4el ek e A flE s AW e
LDH &4-& %—Xé otk vl %E HepG2 cellS 96 wellel 1X10° cells/well® 53 3 CO.
incubatoroll A 16724412t o v] w kgt & w2 s 4gk ARE Mo At 2413t E
ob wj<Fstsivt. 21 F t-BHP(HE& %= 1 mM)E H7Fstal ol & thA] 443 Feb wj kst v+,
zyzyol M wjokelS 93le] LDH assay kit(BioVision, USA)E o]&3te] LDH &#4S& =34
ST

i
oL
»
L
o

v, A3

(D Axvjes 2 &4 f=ol 3 Y ByEE 4

ZFAE e t-BHP= €xF sikd ZHAE oA cytochrom P-4509] 2)8 peroxyl
alkoxyl radical ¥ 22 SAEZ=Z A@HT, o83 radicale] 7] X AyitssE ¢
ot & A FAHL GSH peroxidase”’} t-BHPO ZA$35le] tert-butyl alcoholsd} 4+3le
glutathione 0.2 A3t o2 A 55 HAHolt) ol gk i} HAE Falo] HAEZ diolA
A aFe] t-BHPE free radicalS AA8HA 3, olgA BAAE free radicals A X9-S -4

s wxs A 494 2 Ag4oR weg Fa AnHor MDAE AT ol
il

o od¥e) e AA t-BUHP= TAXS AAdAAY AxAE doit. 2 dEelA=
vupe] 1 7] 18k HepG2 A X w&EE 97|25

kel
A2k o, t-BHPE Helsle] MY AE&S @ AyFig. 36), ofFd A& 34
7o AXY AELS 100%= HS wl, 1 mM t-BHPE Hz|g Aol r= Ax
T&o] 428% %2 AT vopxlvh olw A ETL AFEA EE wol AAEAFES HE
L= It I L = R A%—-‘EE 0.001"1 mg/mL= A 3 A3} ¥w ojFFow &
A , 1 mg/mLel A= Sul, 2, 3yr 2 Gold 1, 2, 3 yr
TR AELo] 100% AR 3§ A3 17}0} A=y

o
il
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=
p
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Fig. 36. t-BHPZ § %49 HepG2 AMESA A3 vlye F(A) @ Z=B)9 74X
¥ W35 a3, 33 953 2438 data®] meantSEM 3t
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(2) Lactate dehydrogenase(LDI) leakage 93A &3}

LDH*= lactateE pyruvate® A3E3fi= EAE A ¥ o]ito] & ASAME Q& F3F5
x| Sl A F7bskAl flvh zbA EoA] t-BHPO o8 fFEE 4bEA A B
FHE A ARE AxT EY A WYdUE fE4= LDH 2455 A4S
373 o] t-BHPel ¢l&] Alxule] LDH7} sjgFeoz J438] faslon, ¢ 222
AegtemA LDHE == 4 7|3t o3k f22Ql ztol= gllod v& oEdow a
vt A" e SPadyte] Tt nlisiA Alm APe] A 1A AAAATE Q)

5
o Ps

= AS & 4 Ak

A

B —BHP 1mM

O Brown sugar control
SR TREY S

B Sy 2y,

BSu3wr.

[
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Fig. 37. t-BHPZ %3 HepG2 Al ¥ LDH %Zd dd vve F(A) € ZF=(B)Y
ZHNE BE &9

A el AN 1 AEFQ] Chang MXE 2 Y 2520 HepG2 Ao gk AxE A
Aok B Ao AMEE M ESF Chang A ¥ 9 HepG2 Al¥X &=
S M EZFL 3 (Seoul, Korea) o Z 5B £ wol A wjsle] ARSI Al X u) ol AFE
= 10% FBS(fetal hovine serum)®} 1% antibiotics (penicillin/streptomycin)E % 7}
MEM 82| & o] &3}o] 37Tl 5% CO: incubatorol A 2-3Y3F v Fst & 218313 ),
vjvhe] T A RE A EE HAESY] fs AN AEFE

Foll =E=E A8 HYE & F 74 Az A dd 2345 S48

=
)
l
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(2) HepG2 M9 e Wz a3z
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HepG2 M EE 6-well plate(2 x 10° cells/wel)o] 24417 v kst & 9} 2oz Hrda
Ayt AXE PBSE wiAE AAS & =H3AUH(DM IRE2, Leica, Wetzlar,
Germany) 2.2 100, 200, 400012 wl& 3Jlol| A AX e} AX Fof 3t JgFs #E3A
o Alsm AYskA g I3 AEE 01, 1 mg/mLE A2g ol dig] 33 ddow QA

wo] dd w9E 2489 2 A, o
FE BT A AAEY Al G mAA ggon, wue S 2Eed oA 3
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Cont. 0.1 1 Cont. 0.1 1 (mg/mL)

GOLD

1yr
T

-

HPLC+ Shimdazu Prominence LC20AE ©]-&3lo] YMC Cis column(4 um, 150 mm x 4.6
mm i.d)E 40CA AR o, buffer A(0.1% EEZFL R AE AHS 73 Z75)9
buffer B (0.1% EZZFQZolME AHS {3 70% otAEYEZ)E gradient® 39 1.0
ml/ming] 4 2°2 5083F #4359 28 E 9% gradient 242 i1 20 YEHUIAT. BE

2 UV-VIS detector(SPD-20A)& A}-&3}9] 254 nmoll Al A E319 tH(Table 24).

Table 24. HPLC gradient %AWl 3}

Time (min) | Buffer A (%) | Buffer B (%)
0 100 0
30 50 50
35 0 100
40 100 0
50 100 0
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(2) MS 4

HPLC &4 ZA3 F 719 ¥ intensity® HIH 339 fractions Po} mass
spectrometry 2% #2339tk MS 7]7]+= Thermo Electron Corp.2] Thermo Finnigan LTQ
mass spectrometer® AF23}9ITh EST W o2 o] L3} 319 3L, negative ion modeE AF-&3}
ol m/z 50-500¢] A=F WA Hat 40 =7 sFATh A ZF9S microsyringe® o] &3¢ 5

ul/ming flow rate= &5t}

(3) HPLC #j+#-4

a2 1% WSS 233 buffer A o 3o AFE3 T Caffeic acidi= 0.1, 05, 1, 2, 5
pmol®] X2 chlorogenic acid® 0.1, 1, 2, 5 noml®] & %% calibration curveE 23}t
(& 42). "y FEFEAA HAE:H 78 7 A9 g=27F MS 23823 &A% chlorogenic
acid $} caffeic acid ¢-& &<lsk7] fl& vive] FEF=3 0.1 mM¢ chlorogenic acid(% 43,
A) EE vyE] FEE5 01 mMe caffeic acids 111 ¥l &2 £t HPLCE Al W33
t}. Chlorogenic acid®} caffeic acide] &&= Table 25 YERU AT

v A3
(1) HPLC ¥4
vye] 58S HPLCE 4% Z¥, o] 3art WYoy FE5E dAde=z & &%

£ Boli= 142, 146 mindlA 9] 271¢] v =2E et

(A) oiuals 1 muag 2w DiLals g
300D

300004

:

:
\
\
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Intensity
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6 5 © 5 ®w ®» =m0 5 b B ® B D O 5 D B B B @
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(B) oiLiEls- =143 glLiEls= 2= 2493 oiLiEls 2= 339
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ol
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(2) MS +4

Negative modeS AF&3}om 2 dojx| = Expz2 [M-H] ¢|t}. Chlorogenic acid®] # A+
ke 3549 22 negative mode®l| 4= 353¢] W, caffeic acid®] A= 1800] 2% negative
modedl A= 1797} Atk = 419 (Aol A 3539 alH3t= =27t veEbste™ MS/MS 2 ¥
3533 191¢] AZ=% <] chlorogenic acid¥-g &3l (B)ol A 1799 dldst= 3 =27 e
oW MS/MS 23 1799 1357F 4 &5 ofcaffeic acid9-& &<l

(A) meee- (B) e
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-
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Fig. 41. vy F%E HPLC &4 ZA3ddA 2 intensityE HAYA F =9 MS,
MS/MS ¥4 43}

(A) chlorogenic acid, (B) caffeic acid

(3) HPLC #j+#-4

HPLC2] A3 A3} caffeic acidE coinjection 3+ AlFZA= 146 # FtolA HA=H
caffeic acid ¥ A%t ZF71E M. 3L, chlorogenic acidZ coinjection 3¢ 7 -$-ol A= 1428 F&
oA 71Z% chlorogenic acid®] 3% F713FA. weba] MSZE A3 caffeic acid <F
chlorogenic acid’7} 7u}g] @& o] FH 3IEAS A9t HPLCE 7 =3 caffeic
acid®} chlorogenic acid ¢ 3 ke Table 259 YERH ST
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(A) ==
Caffeic acid Oy - 43510.09% - 3875
R = 099921
A +— 5 pmaol i
3 i E o
2 =
2 20000 | % ! M-
=
noon | nonn -
o o
% L . ) EEEETE AN
Time (min) Concentration of caffeic acid (pmol)
AN x e EOOOn -
(B) Chlorogenic acid ¥ = 54236691163 +3950.9504
i R = 0.9993
= noon 00N,
] S5nmol —»
00N, 00N,
o
Z )
PR Eo L
& ]
5 T
E | 2 nmol —»
man| 1 nmol —
ol 01 nmol—p
' - » 1 3 a3 4«
Time (min) Concentration of Chlorogenic acid (nmol)

Fig. 42. Y] %3 9] calibration curves
(A) caffeic acid, (B) chlorogenic acid
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Fig. 43. Wl %" (caffeic acid, chlorogenic acid)® vy FE%29] co-injection ¥4 24

I (A) = 19 + 0.1 mM caffeic acid, (B) &= 19 + 0.1 mM chlorogenic acid
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Table 25. vl FZE% 2] Caffeic acid® Chlorogenic acid 9] A stz
(CGA' : Chlorogenic acid, CA® : Caffeic acid)

Sample Peak Peak area (%)
1
e CGA) 0.9
CA” 1.3
Dropwort with o CGA 0.9
brown sugar CA 1.5
349 CGA 0.8
CA 1.2
CGA 2.4
&)
I CA 3.0
Dropwort with CGA 1.5
. . 2
oligosaccharide CA 3.0
3 CGA 0.6
CA 1.2

5. vy wade F8& AEQ  caffeic acid, chlorogenic acid, ferulic acid®

tert-butylhydroperoxide(t—-BHP)dl 9] A3} 2 &A o] o3k w35 & 3
7]_ ]E tﬂ Al s‘j u]—

[e]
(D AENG D £ FEA AT DAL AL

=
AzE FEie] g AMEFS] HepG2 Aol tish Ax 54 MTT HezZ F43rh 2
Q
[}

Adlo] AFE3 AXETF HepG2 M EE oAl EF2 3 (Seoul, Korea) o= F-¥ #oF ol Atj
v ksl AFR3FF T Al Eujoke] AREE wiX]E= 10% FBS(fetal bovine serum)® 1%

antibiotics(penicillin/streptomycin) & A 7}3 MEM ®iA] & o]&3te] 37ToA 5% CO-
incubatoroll A 2-3¢ 7t w3k & ALE-31S T

W FE HepG2 cellg 1X10° cells/well £33 3 CO, incubatorol Al 16724417k oju] w3k
5, v E 4% ABEE Alxo] A dte] 2443t gt HiFESATE L ¥ t-BHP(HE 5%
1 mM)E H718tar o] & thA] 4A7F Fob v kst vhS MTT(3-(4,5-dimethyl-thiazol-2-y1)-
2,5—-diphenyltetrazoliumbromide) assay® A ¥ 2] AEE&S SAHAY. AEE 47 A s
24X 7F vkt A Ze 5 mg/mLe] MTT &< 10 mLE 7} wellol 23l incubatorol Al 4A] 7F
ok mstATh g TR AEHES AAS 7 welld]l 100 mLe] DMSOE 3 7}s}o]
A E formazan ZA-E &3 AA microplate reader®2 550 nmollA SFE=E SASA I, A

TEAS AR FREE gxae FFxo I WEEZ R

(2) Lactate dehydrogenase(LDI) leakage 93A &3}

A E4 A wigdo=z fElso] UoE LDHY %S Ao 2N HAXY &4 o
E Fdg 4 . vyl 2& R(FDE) caffeic acide] FHA X
71 94 HHXM%Q LDH 4% A3t} ks HepG2 cellS 96 welloll 1X10° cells/well
2 B3 % CO; incubatoro] 4] 1672443k on] wj<st & sz 3|43 AlEE A X
Helste] 24417 FF Wtk 1§ t+-BHP(HEFE 1 mM)E H7etal ol & thAa] 44
b &ot wjeks us, A2t AX wjdkdS 913k LDH assay kit(BioVision, USA)E o] &
stel LDH €4 & S

1x

o
oy
=
=
_?L
[e3x)
ot
o
=
=1
ol
ol
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15 s

(1) AMEzad 3 & fFo W3k Ax AEs 54 2%

AW -BHPE €A widd PAXE oA cytochrom P-4509] 2J3] peroxyl %
alkoxyl radical 53 Z& SAEZEZ AgHEY, o]H 3 radicale] 7] A A EE dozl
ot & A FAHL GSH peroxidase”’} t-BHPO ZA$35le] tert-butyl alcoholsd} 4+3le
glutathione 0.2 A3t o2 A 55 HAHolt) ol gk i} HAE Falo] HAEZ diolA
A aFe] t-BHPE free radicalS AA8HA 3, olgA BAAE free radicals A X9-S -4
23} A AP 9 Ao R wgs wE 2 o® MDAE st o]
o] #E& AAH t-BHP= AEe] AAAAY AZAALE doiv, & dPolA =
vlug] wrE ofe} caffeic acid, chlorogenic acid, ferulic acid®] HAIX B3 Z3E HES”
93te] HepG2 Ao vEE=E ARE HAAHS v, t-BHPE Hste] Alx AE&S
et A& 44), ofFH AHEE X ¥ dEx2we MEX AEES 100%= Hds d
mM t-BHPE A 2|3 A@woAs AX BEL0] 428%= AA 8] wopxitt o= A7}
AbstA EAE ol HAMEA S-S vERAT ) Ay ZESRS HEsE 0001 T 1
mg/mLE e 3 A3 FE oEHdom SFOZRE HIIE FHAE HIYTE 53], 01
mg/mLol| A= caffeic acid, chlorogenic acid, ferulic acid®} ¥]i3}$]-2 uf v]<=3 HFE 7}
LR T

120 :
100 {
—~ 80} i
X i
S E E E
> = H I
= : 5
E & 1 == =5 0
S g
Z o}
o i
o i
20
0 1 1 1 1 1 : 1 1 1 1 1 1 1 1 1 1
Cont. 0 0.001 001 0.1 1 0 001 01 1 10 100 0.01 01 1 10 100 001 0.1 1 10 100
FDE cA CLA FA
---------------------- A NN NN NN NN RN NN NN NN R AN NN NN NN NN N NN AN NN NN N NN EEEEEEEEEEEEEEEEEEEEERD
1mM t-BHP
Concentration (mg/mL) Concentration (ug/mL)

Fig. 44. t-BHPZ %9 HepG2 &4 dig vyg TR A(FDE), caffeic acid,
chlorogenic acid, ferulic acid®] ZHAl¥ B3 & 3.
338 ¥k53k 23 data®l meantSEM #k
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6. vt} HE R F8 AEQ caffeic acid, chlorogenic acid, ferulic acid® 7+ Al ¥
A oA &7
7l Als 2 AR U
(1) Azad 2 AEE SA
A frEfel g MEFQA HepG2 Aol gk Al¥ ALE&S MTT Hoz 43 3rh
oA do] ARE3 A ¥F HepG2 Al ¥ A XT3 (Seoul, Korea) &2 5B #-9F o} 7
o wlekste] AlgETE. A xeje]l ARgE WA= 10% FBS(fetal bovine serum)®t 1%
antibiotics (penicillin/streptomycin) & A 7F3 MEM X & o]&3te] 37CoA 5% CO-

incubatorol| A 2-34 7t A3 & AL&3)S T

. A

(D AzwF 82t s 54 44

A wahE sty $8 g ALFel ¥EER AR A @ F 7 Axe Yol U
38 Z4SAT 7 A% BE GAE 43 ¥E dEH0E qAsgon, 28 ¥R
9

100 | = e o .
80 [
60 [

40 f

Cell viability (%)

20

Cont. 01 05 1 2 50.01 0.1 1 10 100 001 0.1 1 10 100 0.01 0.1 1 10 100
FDE CA CLA FA

Concentration (mg/mL) Concentration (ug/mL)

Fig. 45. HepG2 AlX¥o] td vy W& N(FDE), caffeic acid, chlorogenic acid,

ferulic acid®] |3. 33 wkE3d A3 data®l meantSEM #t
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7. AHQ3tE A For §52d dEY P E4 i vye] R uE a3
=

AEFEL 659 Sprague-DawleyZl 7 3F (190-210 g)& ()2 dEno] 2 2 H-H

=
Tl 179 Fo BEAFABA] AgA7 F Aol Aggon, AN B 2
20-23C, 5% 60%, 124131 light/dark cycles A3, Al 55 AHEA AF3%

AL nuyy $E FEE(FWD) AE9 38 100%= 42H3ko], Oligosaccharides 2

S35 AAsgoy, 37 8 gl E 1wow 39 Adsets nFY uxT
(control), AFA3}erA @EF o] 7 (CCli-treated), AA} AtAFer4s FoAF(FWD 50 mg/kg
+ CCly, FWD 200 mg/kg + CCl, FWD 400 mg/kg + CCL)o.= A3t 7 A, 44 F
o ¥ control W& ALF Ee AT SEH o F4E CCl (20% v/v) 1 mgkgl
2 ATFY g AWzkE RIS CCL Fof 24 Az A3 & A28k AFHE diethyl

ether= vt H5-5 Asta Ad 9 & HE3AH

(3) 49 gt d A AL

Aspstd Eoo dedh dyd2 AFdorsH Y 5-6 mLE AF A3kl vacutainer(s
mL, 13x75 mm, USA)o| ¥ 3L 47T, 3,000 rpmell A 2053 941&8 3 $ 15 mL eppendorf
tubeoll 1 mL# EF3eIvh 48 A 82 ARRHZ] A7-A] 70Tl W¥s Basivrt 2
Ao ARS8 Y. @3 % alanine aminotransferase(ALT), aspartate aminotransferase
(AST) 4%+ Reitman-Frankel®] ®¥, alkaline phosphatase(ALP) 24 %+ Kind-King2)
" glutamyl transpeptidase(y-GTP) ﬁ*éEt Szaz®] HrHo| uz} A&k

B8 70%, 80%, 90%, 100%), xyleneo.2 Fr, Hodl HJFHAHE AH Er)3slal microtome
& ol g3te]l 4 um FAY v HAAHE A Fsle] & Iefd ¢ F kg o R H&E 9ME

(5) RT-PCRell 9§ mRNA & st

(7F) Total RNA +%

Aze 718 A (g W) Helo] 72} 2EFHZ 50 mL falcon tubeo] 23 PBSE 5 mL
7Fste] A AAdste] AR (2000 rpm, 5 min)dFATE FE A4S AA S 108 ] Trizol
reagent(Invitrogen, USA)E #7}3}le] pipettings 53] AA3Fo] &3]2]71 v} A ZES AA
3lal, RNAES 5% A7 total RNAES FE319th Total RNAYE DEPC-waterS 7138Fo] &3] A
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7]13L, 260 nmelA v% FH 5 50 ng/mLE 34 3te] 70Tl HaAstAA cDNA el <]

(1}) ¢cDNA 4

F=%9 total RNA9| 10 mM dNTP mixture, Oligo dTE % i, Thermocycler(PC-320,
ASTEC, Japan) 65CollA 5 #3F wk-g&A 7t} o} 7)o 10 x RT buffer, 20 mM MgCl;, 0.1 M
DTT, RNase out®] #H7}9 reaction mixture® H7}8Fe] 42ColA] 287 wH-&-A)7) I
superscript ME A 7}ao] 42T oA 508, 70Tl A 1587F vk A7 cDNAE 4315}, o
7]1¢] RNase HZ superscript Mt F#Ho = HJLste] dollE RNAZE A AT 84
cDNA<= 1.5 uL# #53ko] -20Te] s.dstea] PCR A& ol A&t

(t}) Polymerase chain reaction (PCR)

PCR¥F&S $3F reaction mixture™ MQ-water, 15mM MgCl2 & X33 10xPCR
buffer, sense-primer, antisense-primer, 2.5mM dNTP mixture, Taq polymeraseS # 7}3}]
A 23Rk cDNAOY reaction mixtureE 8 7}ske] &3Fs & Thermocycler(PC-320, ASTEC,
japan)E o]&3to] FEAHY. 2 primer® FAL Table 267 #v}. PCR productsi=
agarose gelolA A7) 9 % (Mupid-2plus, Advance, Japan)d}il, GelDoc-It imaging
system(UVP, USA)9} image acquisition & analysis software(UVP, USA)E o]&38lo] v

24359,

Table 26. Polymerase chain reaction primers for mRNA expression used in this

study
DTS temp(C) Size(bp)
5 3
Sense GAGGTCGATATCCTTAGGGT
CYP2EL . 56 409
Antisense ATTGACAGGGTTATTGGGCC
. Sense CTACCTTCGACTGGCTTTTC
CYP2Ad Antisense GCATTCGGATGAGGAAGGAG ® 203
Sense AGGCCGAGAAGGAGAAGCTGTTG _
PPARY Antisense TGGCCACCTCTTTGCTCTGCTC 58 21
Sense CTCTACCCACGGCAAGTTCAA
GAPDH Antisense GGATGACCTTGCCCACAGC %0 oL
SREE!

g3 AFsTrtEda 12 A= Table 2791 A4 ¢ &
Cly &= Fou 9 vy dady CCLE F4o3%
HY o) foAQl xkoli= HolX ekdrt dH, AFFrtEFS v

Hasts AL
o FolTolA frelHom Fastz Aow urhdeh U FFe Tz AR

o e
oL

O
o



Table 27. Effect of FDE on weight of body and liver in CCl4—-treated rats

Body (g) Liver
Group/Treatment
Day 1 Day 3 Day 5 Day 8 Day 9° ()
243.1 2763 303.9 322.9 327.1 13.5
I: Control
+5.7 +10.7  £11.9 +13.4 +21.3 +1.3
) 2284  266.5  288.1 307.5 291.8 11.9
II: CCly 1mL/kg (i.p.)
+8.8 +6.7 +10.9 +11.5 +26.1 +1.2
. . 2379 2824  296.0 313.3 304.9 12.4
II: Silymarin 200mg/kg + CCls
+10.2  +18.5  +£14.1 +13.2 +16.3 +1.4
2383 2793  296.6 309.4 290.8 11.3
IV: FDE 50mg/kg + CCly
+7.0 +10.5  £10.6 +12.0 +19.8 +0.9
260.5  287.5 3103 329.5 310.9 12.6
V: FDE 200mg/kg + CCly
+13.4 8.2 +8.2 +12.3 +17.3 +1.8
269.8  288.6 3113 328.8 3074 12.4
VI: FDE 400mg/kg + CCls
+4.7 +3.8 +6.4 +5.7 +14.1 +0.9

* Rats were administrated CCly at day 8.

> Rats were sacrificed at day 9.

Table 28. Effects of FDE on serum biochemical parameters in CCly intoxicated rats

Group/Treatment ALT AT ALP T
(U/L) (U/L) (U/L) (U/L)
I: Control 39.5+2.6b 98.2+10.5b < 10 1.8+0.4
I: CC4 1 mL/kg (i.p.) 155.3+51.4a 201.0+22.1a < 10 2.3+0.6
II: Silymarin 200 mg/kg + CCl4 68.6+14.9b 114.8+7.8¢ < 10 0.8+0.8
IV: FDE 50 mg/kg + CCl4 72.0x19.1c 136.0+26.1c < 10 1.6+0.8
V: FDE 200 mg/kg + CCl4 74.0+1.6¢ 149.0+22.2¢ < 10 0.8+0.7
VI: FDE 400 mg/kg + CCl4 78.8+7.9¢ 159.7+19.3¢ < 10 0.5+0.5

* p < 0.01, significantly different from control.
b p < 0.01, significantly different from CClsy group.
¢ p < 0.05, significantly different from CCls group.

- 105 -



Table 28% #Ztv}. ALT9F AST

-
fo =
3

k<)

K S
=

ofo] g ALT, AST, ALP ¥ GGT
e (D3 v

BRI 1 a(p<0.01), ALT, AST

il

Nlo

—_—

o}

"
o)
oF

N

1

= (Dol Al 2

o

o=

=
=+ CCl

ol CCLE ¢

S

27

o (I3} v

=
-

o=

=+ CCl

27

A0 2 YEbTH(p<0.05). =3 GGT

B
il
o
w
oh
0

—
o

e} transaminase’} AFOo® 7 o]

5371 0o

ALTS} ASTE]

4

GGT

wl
=

FFe] ALT, AST

e

j2)

Tor

—

Bl

_?4

7}8H7]

3

b2

zAe e 0R

il

B!

Hematoxylene-Eosin®. %

43t

Fig 460 et it

-
1.

A(1)e] dHolA A

BN
T

fsiz
=

Z

s

9o} & Aol £GTEE

DEESREES

—

(central vein)S 4

jul)
7

Aabe} Ao} B2

-
X

-

)

= A

ol 50 mg/kg
AL @slEo] ZFAE WA

=

al
=

bo] olvt, e

=1

A Ape} obarel 3 A7}

lez]
RS2

ol g oA, F

# o]

(Il w38l Ax

i3

Aster vt A

A2

KeN
=

o 200, 400 mg/kg

e

2]

(IV)ol H]

i3

= A9

50 mg/kg

i

- 106 -



Fig. 46. Histohmical Xamination of liver sections (200x) from rats treated with
CCl4 and FDE. Liver sections of rats treated with various doses of FDE and sylimarin
showed largely normal appearance. For each dose group, 8 sections were made and the
microphotos show representative foci of each group. Tissues were fixed in formalin and
stained with H&E. arrow,; balloon degeneration, arrow head; fatty change, short arrow;

inflammatory cell infiltration, CV,; central vein

(3) RT-PCRell €3 mRNA &# %3}

RT-PCRE &3l CYP2E1Y TdAWSE S4% A3+ Fig 473 2th CYP2A4 mRNAT
CCl4 &5 Aol vls) mivke] @ael 50, 200 mg/kgs Fo3 FolHE #9490 S5
2o, 400 mg/kgE FoId oA tha HaAste AES BT W Cytochrome
P450 2EI(CYP2E1)2 cytochrome P4509] §F & A 2EA 1 24 7H =& T2z EA3)

W gaee] AL AHAFHY dF A A FESo] ROSe Adtke S7HA7]AL, A A Abst
b A EEGS FrEchs AlolEakeleld, WA A9l &A1) B¢ CYP2E1LS] T o] nl&-F4
of W&l 47108 A uEbdthE B3k gtk CYP2ELS A% CCU v5 e ns] #

23 AS B F doer 200, 400 mg/kgs FoI8 oAl silymarin ?04%& yrh g4 o
2 g2aA7E AL B It E3 PPARYE muE] @HE S Foldh oA freFom
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Fig. 47. Rat liver RT-PCR analysis-liver tissue; A. CYP2A4, B. CYPZ2E1l, C.
PPARY
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Table 29. 7v& e =949A F5x24

FEx
FELE (0) 35, 45, 55
FEHE (psi) 1500, 3000, 4500
213 (hr) 1,2
(2) Mehest 7jckepate) 2 FAFE
Aoz srigel 7Hu}a1€ 45T, 4500 psi, 1A17OIA 27 FE5F & #He AR

skl Alme] 20wl siFhE THRFE Wil 90TClA 143 Fet
Az 208l siEEtE 75% FAS Wi 80TelA 1AL E9h FEFHe o A (Watman
No. )&= of3hat £ o 3t} ABE AR Sl

mlo
o
il
R
BN

Mckehsh Alckeube] QubgRe AOACH] utel =743hgch.

Aol vk & vk} whel 70% EtOH & 94-& 7hste] 80TColA] FFFEe & of s}
ofg etss g ohE 25% trichloroacetic acid(TCA) €4-& 7hste] @l =& Zd Al 7]
A4 gk AANe A% & PITC(phenylisothiocyanate) 2 FEAS ¥HEir &0

gk = ABEE ARSI o] AFE3SE el Waters Symmetry Cis, 4
%7]+ UV detector(HP 1100 series, 254 nm)E ARE3FSaL, ol AL &) A(14 mM
NaHAc, 0.1% triethylamine, 6% CHsCN, pH 6.1)3} v B(60% CH;CN)E gradient o=
£ o]F 4% 1.0 mL/min, AlE FYUF 10 1L, ZH2% 46T 7oA #4313
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(5) el

ke 2 ke 9 1 g3 80% EtOH 40 mLS &£3%H8 3 80TColA Fd3E 33391,
ol oxgk 5 10,000xgol A 20 F<k A s s RS 045 um membrane filter=
o3l HPLC=Z #2489l Carbohydrate column(4.6x250mm, Waters, Milford, MA,
USA)E A3} 3L, acetonitrilerwater(v/v, 80:20) €4S 1.2 mL/min® £%=Z 40Tl A RID
& Ab&ste] 48kt

(6) SDER ol oJst A F7|die] +=

Mk 2 Aickel ¥ 10 goll Milli Q@ water 800 mLE E3slar A#HEAS 98 WEESE
=22 n-butylbenzene 1 ul{(81.4 pg, Aldrich, USA)E H7}3lo] Schultz 59 Wwel whz}

MEe A&x5EZ7]57FE54 A (Likens & Nickerson type simultaneous steam distillation
and extraction apparatus, SDE)o| 4] A} 55+3F n—pentaned} diethyl ether &3r&wi(1:1, v/v)
100 mLE AR&ste] Ak stelA 243 &< 7|8 2E FE3UTh o] FEA FF
NazSOsE 7Fete] -4°Cell A aF=Ht WA A|A @A 7]aL 77|80 F2 vigreux column-& Ah-&3}

o] oF 1.0 mL7AA % F GC/MS #4A &= A3l

(7) 3¢ Fr)dRe] 4

kA Ao AHEAS i GC/MSE HP 5973 Mass selective detector(Agilent
Technologies Inc., USA)7} 425 HP 6890 Series gas chromatographE AF£3F3it). 394
grIdEe] 8 E 98 columnd DB-WAX(B0 mx0.25 mm id., 025 pm film thickness,
J&W Scientific, USA)E A28 3L, oven?] &%+ 40°CollAl 383 X3 tbe 2°C/ming
SR 200°C7HA| s AH oW, carrier gas?] 452 1 ml/min(fle)® X33 29
g}3tE o] o] &3} electron impact ionization(EI) ¥ 0.2 3} 21 ionization voltage<}
ion source? 2% ZHZ} 70 eVl 230°C= AASF I, AT Exge] W= 40~
350(m/z) = A A 845 v

() 7Nkl = vk ¥ FEEe] 54 v

h % Y9 I

Akl 2 sickE wre] 44 2 A FE5E9 F EdE S Folin-Ciocalteau W
S WyEe] SAHAY. T A9 0.2 mLE FTFT 2.6 mLel =o]3 Folin A %S 0.2
Le] 7% sodium carbonate §H-& A|A18] 7hstdct. o] &3

m "HE
EAE AFESIY] 760 nmolA FHEHEE

oS 90%-7F WA g & B3 =231t} Gallic acid
E AMgete] 78 A o 2FH ANE S F Zylde TEE ATk

(W) T EgExmol=
Ackey £ Aok =te] A 2 A FE2EY F FHHeolE IS Jia 5o W
Mgt SA-s AT B ZH4 3.2 mLel o] 5% sodium nitrite & <4

- ol 5
015 mLE #H7Fsta & &3 & 5837 w3 A H . YAl 10% aluminium chloride €< 0.15
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3ol 510 nmel A &

5

AL

=

AE
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)
s

KeX
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LR RSN g

B

1 0.1 mM

o] 517 nm

o
=

F59 Tk 809% MeOHO

<]

7

=

=

351tk DPPHe @t

3}¥ S DPPH #@H# Ao R

DPPH &<} 2.95 mL<}

7
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i
-
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0
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B
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&2 e At
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> 100
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5

47]_
ERf AT

=

Inhibition %

_EH

skt 12lal

Ag 24

i

&
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a

=

[s)

EEs

R A
%

tel 9% 7)1 =4
AP FE A 0.6520.03%1 4 2413 F= Al 0.72£0.04% % A (kO]
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S EREEREX R
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111

Aoz Ve,

-
1.

=<

o)

7

<]

7}

==

[s)

b,
1

[e)
o] 3000 psiol Al 4500 psiz =7}&

45T, 4500 psi® A-¢-

==
=

o
H



Table 30. 7N =44 = & (%)
FELE  FEYHY FE=A
() (psi) 1 hr 2 hr
1500 0.15£0.02 0.31£0.07
HT 3000 0.38+0.01 0.52+0.02

4500 0.50+0.03 0.55+0.09
1500 0.09+0.01 0.18+0.04

45T 3000 0.34+0.06 0.48+0.04
4500 0.65+0.03 0.72+£0.04
1500 0.02+0.00 0.07£0.01
55T 3000 0.31+0.03 0.49+0.02

4500 0.36+0.01 0.76+0.11

(2) 7Ncke 2 vk dhe] AR vl

Mk ek Jivke Bhe] ek, e, el obvlegh 2 AR T ooy vhA RS
H W 3T YRk - (Table 31)01]/\1 Z:X] Lol A% sk 1.17%A4 7k vk 048% = =
A ol e Uetdlo] 2dA FEo sl vk A8d AR Aol HAHY F=
of AAHASTES & F den, o9 JEEL A9 FAg g VERUTE ES fE
ol =4HTable 32)3 2l (Table 33)2] 4-F-ol% JHriefel 7fcke] wbo] Ao fFARE &
Uetglel 2dA F=o] vk e ddt frel ofnmAb Fholl FEFE vAA e A=
et A&l RTE=dAE ol &ste] Jivdet vy whe] FEEE F
GCZ #2431 A3 (Table 34), & F7|AE o] it 99.7+14.4 mg/kgolA] 7
58.0£5.8 mg/kgo = =LA FAsh= ASR yEetd Atk afe F|AEEC] 29A FE

o8] s AZse] gasE AL % & Jo),

o
L

oy
Re)
=

Table 31. Achel o Avhel o] Quba ¥

(%)
K EE ke u
T 4.67 444
Z A uk 1.17 0.48
ek 14.81 14.98
3 & 6.95 7.00
sl 72.40 73.10

- 112 -



Table 32. 7icka o AT o] f2fobv] it 24

(ng/mg)
7Nk 24 7 o} 2wk

Cys 0.55 0.60
ASP 0.52 0.01
GLU 0.24 0.24
ASN 1.72 1.75
SER 0.23 0.23
GLN 0.81 0.82
GLY 0.05 0.0
HIS 0.08 0.07
ARG 3.05 361
THR 0.10 0.11
ALA 0.97 0.97
PRO 0.18 0.18
TYR 0.20 0.23
VAL 0.19 0.20
MET 0.07 0.06
Cys2 0.04 0.0
ILE 0.08 0.08
LEU 0.06 0.06
PHE 0.30 0.31
TRP 0.46 0.52
LYS 0.33 0.33
Total 10.73 10.97

Table 33. kel o AAvkel we] §eld =4
(%)

% My iy uk
Fructose 1.44 1.57
Glucose 1.76 1.62
Sucrose 0.84 0.67

Table 34. 7icte]l R 7AG= 9o F7|AAE

e e

99.7+£14.4 58.0+5.8
(mg/kg)
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o] wET} FAut B AFoA et o] AttHE 2IA HHE T A4 Ay
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7F A= 7 7leAd il dE SdEA &=
]

F e 7 de FEATIAL FEEH] @G stk FVEALE AAT

[e] = o)
T AR YE & Uk
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i)
N

Table 36. kel 2 kel Wl A%, 74 FEE %, I/ 549 4=

=l =
drTEE FAFEE d5Fss FRAFEE
&5k 6.0+0.9 8.7+0.5 5.2+1.3 8.1+0.8
LR 4.9+0.8 7.4+0.9 4.7£1.2 7.3+1.0
ok 3.3£16 2.4%1.5 3.3:2.0 2,615
T3kl 4.2+1.2 3.4£1.0 3.9+1.8 29+1.3
SkoFA) &F 5.4+1.1 5.9+1.7 4.6+0.9 5.2+1.8
Al 5.0+1.4 51+1.8 4.2+15 45+1.2
ElaR 2.7+1.4 4.3+1.2 2.620.7 3.6%1.1
Table 37. /1ckel] 2 7 v A5, FAFEE] 54 Vo
=l =
d5Fss FRAFEE drFaE FAFEE
2 6.7+0.5 4.2£1.0 6.70.9 4.3+1.7
3F 5.8+0.8 5.3+2.0 6.4+1.3 59%+1.5
ot 5.7+1.0 3.2£1.0 6.2+1.7 3.9+0.8
ER=as 5.6+0.5 4015 5.6%1.6 4.3+1.3
34 VB R 5.8+1.1 35%1.1 6.3+1.1 4.4+1.1

A7E oleoresing FZ317] 3t 2UAFAFEFFA (SFT-100XW, Supercritical Fluid
Technologies, Inc., USA)E Atg3lo] &3t F&5F2= W&+ 100 mLe] &Fo=z A7
P18 go HWol FEIF oV FEXLE 35, 45, 55 T2l A 100, 200, 300, 400 barz
WA 7)1 AAEH I, CO9l 552 2 mL/min® dynamic modeol| A 24 7Hs9t &

&
o FEES ZHFE vialo] ol

J% o

o
L
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(2) Ax

A== color and color difference meter(Color QUESTII, Hunter Lab, USA)E o] &3}
L(lightness), a(redness/greenness), b(yellowness/blueness)#t-3- 33t o, oju] H= WA
e L=9268, a=-0.81, b=0.862] = 717 AL AREE TR

3

—~~

3)
=59 % EAL 20CTE AAY rheometer(Carri-Med CSL 100, TA Instruments,
USA)9] plate-plate system(H7: 2cm, H4: 52 mm)S o]&3le] SAIJFY. AEE

rheometer®] plate®] =31 0.3~300 sec '2] AGET(y) WA A9} A B AAH

of
i

o

X

£

[e]
B EAL AREE S dojd AvEE (e Aded (1)9] dataZF-E Casson ZH2
(2] el ol&te] &2 (1) T3t °o]E Herschel-Bulkley & 22] (2] 2)o] & &3to] =
ZEA] 54 (consistency index) K&t f-57d A<+ (flow behavior index) ng Z2 A 3}% .

(V7= \/E+(L\/;

2) 7= K’.)/"+’TO

-

(4) Gingerol &=

A7y 29 A FEE ¥ 6-gingerol, 8-gingerol, 10-gingerol, 6-shogaol 52| gingerol
steFg& HPLC(Jasco Co., Japan)E& ©]&3lo] A=ttt HHEL Waters symmetry C-8
reversed phase column(150 % 3.9 mm, Cat. No. WATO 54235)2-, °|%7< methanol-water

(46:35, v/v)E 1 mL/min® €52 £33 A5 AFE UV detecter® 282 nmol A =

i

At 3= 42 6-gingerol, 8-gingerol, 10-gingerol, 6-shogaol< ChromadexA}el A
T3t ALEEAT. AAFEES 5 mg/ml FEE WE2d =9 ¥ 045 um syringe

filter(Millipore) 2 o] 3#3fe] A %3P aL o] & B4 & A g2 AR5

(5) DPPH(2,2-diphenyl-1-picryl-hydrazyl) radical 47
FE=E9 45 Williams 52 WS ¥ S DPPH radical &7 8402 74319t
MeOHe®l =<1 015 mM DPPH &< 1 mLo 7t s=d& 343 A8 005 mLE Z35}o]
2027 $-o 525 nmel A FEFEE SASS . DPPHO| radical 242 Al5E H7tst
A % xTe vlaLste] ths Aol fste] wWiEEE VEeblATh B3k 7 5

=
aAgde FEES AU 22 2T FREE 122 9= 22F FEEY
5 o=

59l ICs &t LeR vt
Tnhibition % — BEA %100

(B: Absorbance of control / A: Absorbance of sample)

(6) ABTS radical 27%
FZLE 9 ABTS radical 27%& Van der Berg 59 Wi Wags Wy or A5}
A8 12716A17F Ao AZF3] & 7 mM ABTS €92 734 nmeoll A 0.7+0.02
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% 5 mM PBSel| g8 & ABTS &9 1 mLe 7t v 22 343 AF 002 mLE &
Fate] 10879 Foll 734 nmellA FBEE FA3ATH ABTS®| radical 24248 A=

A7rekA &2 izt vkl v Aol oste] Mg yetlslt. B 7 FEe
& 7“7}5}%] e dxTo FAEE 122 FdA7)= g 5

(ld

o

(7) Linoleic acid9} B-carotene?] coupled oxidation®l o]t &4ksl g4

Linoleic acid 60 mg, B-carotene 10 mg Z1#] 3 Tween 80 200 mg¥} chloroform 10 mLE
%ﬂo}oﬂ EEAZ & FFF 50 mLoll 833t o= /\}30}"3‘:}. &3r& 1 mLet =
(20 mg/mL EtOH) 0.05 mLE £33 $ 40C water bathel /\1

F 2mL 218ga A FE=E
247\]7} A Aol 470 nmel A FFEE SAHIATH Ax A5 FFE e 1002
st SAE TR FOoEFH Fiks A4S AEsAv oW A FEE A FRF
0.06 mL A& s Ag x7= 33rh

(®) ALy PR FF % BA
7] W OL-6), D)3k BAT PR SRt

v A3t

(1) A7 294 5% 7%

Aol YA FF F&S Fig. 489 20| Y3 2XoA = hHo] F7eEFE F7heh=
Ao 2 Yt oH, 100 barolAE 25%7F 3BColA 55CE S7FEFE F8&0] 1.91%CA
1.07%% 723 ¥ 200~400 bardl Al 2271 F7184E 2580 Frhste] 55C9 4
¢ 747} 241, 2.92, 3.00%Z tERUISIL

——45C
05 —a—55¢
OO 1 1
100 200 300 400
= (bar)
Fig. 48. 294 % 2%9 48 WG =559 & W



R
o

FoAA A 400 barell M= w2 Ao AdAS YERHAT £ 2dA FE2

B FE5E A 23 Zy Table 38914 Hiz npe}p o] BE 2
o] wel L gt b o]l @A BAsgen B8 b ghe #avt 2 Aow Uen}) A7
M FE3 b e gEAe] M S8 ¢ Al

Table 38. 294 & 2%9 4dd A FH59 Ax

Color value
L5(T) 4= (bar)

L a b
100 38.8+1.5 6.6£1.0 26.7£2.3
a5 200 29.4£0.6 10.0£1.7 10.2£1.9
300 28.6£0.9 16.7£2.4 9.2£1.9
400 24.4%1.4 5.0£1.1 0.2£0.9
100 44.4+0.9 -0.9+0.3 33.0+1.8
&5 200 34.0+1.3 14.4£1.0 18.7£2.6
300 27.7+0.8 14.7+£0.7 R5%1.1
400 24.7+0.5 6.9+0.7 1.2+0.7
100 45.3+3.0 -2.0+0.3 30.9+4.6
55 200 35.7+1.2 12.6£0.7 21.8+1.8
300 24.1£0.7 79+1.2 2.8£1.0
400 21.8£0.7 5.0£0.2 0.6%0.1

Bt FE2E9 TEEA(low behavior) 54 A3tz Table 393 vk dd&n F7kA o
ozl AdEEet dd-gHe] dataE Casson 220 A&ste] FE5EHe 3 A A%
FEEY FHEEE 79 vUEuA &t dxx A9 (K= 0014~0491 Pass MS1E
Bfileh shee] Stdas xR A SUbskdlen 43 shedAa e 2R ShE
FE fadE A4S YERY 35T, 400 bardl Al M ¥ xR AFE YERAT 100
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sec oA AEANFEE FERE A5} T

2 UER T 5 A ()= 092~
1.05% 1ol <43 & e o] Newtonian fluid 54

Table 39. 27 =& X9 ¢4d AL 5559 & 54

GESEIRC A AE
2= (C) ¥ (bar) &5 (Pa) e AT

(Pa-s) (ps-s)

100 0.0000029 0.190 0.99 0.1680

200 0.0000031 0.222 1.04 0.2864

3 300 0.0000007 0.356 1.01 0.3750
400 0.0011810 0.491 1.01 0.5092

100 0.0000038 0.086 0.92 0.0493

&5 200 0.0019740 0.156 1.03 0.1790
300 0.0035050 0.260 0.99 0.2400

400 0.0001755 0.383 1.00 0.3841

100 0.0000054 0.014 1.05 0.0231

200 0.0070530 0.232 1.00 0.2214

& 300 0.0008658 0.241 1.00 0.2473
400 0.0029350 0.264 1.00 0.2629

(4) A7}y %59 gingerol =

ZAA F&F 2xo dHd AYFEE gingerol THF WHIE A3 Ay Table 403
2t} Gingerol ¥ B X E  6-gingerole] 7 =& S e (1078 ~17.17%)
8-gingerol (2.38~4.08%), 10-gingerol (1.01~3.07%), 6-shogaol (0.64~1.09%)2] <o = E}t
Wl FESE FHEglo] 100 bardl A 7FE w2 gingerol $HE-S YEHAL FEEV) S
7beE ZF2F 20.00, 1802, 15.13% = wrobX|= Aol Tt vhH 200~400 bare] H]ol A=
21.46~2448% 2 2 Zol7t gl gingerol FHEFs LFERH AT

ri

Table 40. 297 = 259 48 AAF=59 gingerol gF W3}

o= ot Gingerol &3 (%)
2]

T A~

(C) (bar)  6-Gingerol 6-Shogaol 8-Gingerol 10-Gingerol A

100 15.01 0.71 247 1.81 20.00
5 200 16.02 1.05 3.67 2.75 23.49
300 17.17 0.98 4.08 2.25 24.48
400 16.43 1.09 3.40 2.07 23.49
100 12.35 0.88 3.01 1.78 18.02
A5 200 16.01 0.75 3.19 2.92 2247
300 15.33 0.64 3.02 247 21.46
400 15.37 0.66 3.17 2.69 21.89
100 10.78 0.96 2.38 1.01 15.13
55 200 16.37 0.91 3.62 2.90 23.80
300 16.21 0.68 3.08 2.04 2251
400 15.69 0.76 3.98 3.07 23.10
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24 F= 229 hHE AAFEE] DPPHS ABTS radical 7 &4 &
= Table 413 #Zt}. DPPH, ABTS radical 2~AE4 25 100 baroll A 7Hd = #
aga 2RVF SR %S 10x ghe YERHRIA 53] 55C, 100 barol A<= ZHzh 1641
1156.7 ng/mLZ 7} @& d4kst &8 et Atk 200~400 bard] WA+ 742 67
~721.6 ng/mL¥} 3925~434.7 ng/mL= & xFol7} U ¢e &ikst g8 v ST dd
Linoleic acid®} B-carotene?] coupled oxidationol g d4tsl A8 =43 A} Fig. 50
o A A FEES HUbEA ¥ dxTe A 24T
Zke Aom vy g2 Azt $438] Al dojds & 5 Sl A FEES 30t
o AS Aol wel Zolzk AT 844~99.3%2 S el o] diZtel] BlE 4
AA AAEE & F AAJT EI 24N A A E Al E2F7F 525%9] Fakst 2448 e
W= vbd A7 55 A Alds 57.3~77.8%9 &4ksl €48 YEeEE Ao= e

rlo JD‘I'
o,
=
v
u

HH‘

DPPH<®} ABTS radical &7 €43 wpzt7kx| 2 F&2 500 Aaglo] 100 baroll Al 7 e
kst B4 JERII 200~400 bare] WA E 2 Aol7l A S whabE 249 2
Aoz ettty olef e gkst &4 Aite ool Ylwd FEE9 gingerol o A
T Ao FARE A RAom A FEEL Ak @ o] gingerol TR v 2 AMd

Table 41. 247 & 259 448 AT =59 Fi3 &4

L= (T) ol2l (bar) ICs (ug/ml)

DPPH ABTS
100 811.7 946.3
%5 200 708.8 415.8
300 677.3 405.0
400 685.4 392.5
100 1267.8 897.2
A5 200 693.5 421.4
300 699.2 418.5
400 683.5 411.4
100 1641.0 1156.7
55 200 721.6 434.7
300 691.4 427.4
400 718.1 409.9
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a0 o

60

o r

Anfioxidant activily, 3%

oor

] 4 g 12 16 20 24

Reacon time {h)
100
# g0
E B0
% —&— 45T 100ba
.E a0 —— 45T 200bar
- —a— 457 800bar
—4—4 'C g
20 —#— 0
0
1] 4 g 12 18 20 24
Reacton fime (h}

Anfossdant activly, %

1] 4 g 12 16 2n 24
Reaciion fime {h)

Fig. 50. 247 % 25¢ =98 AAFZFE9 coupled oxidationo] 9l g a4kst &4

1A tee Eelste] Ax3 AAdFE=E T4 FAEEE 4
39 e, Fig. 5l 3wA 7|9 total ion chromatogram(TIC)o]®, Table 42+
GC/MS #4 0 ¢fsto] AR e TAolal AE F7|4Ee der]d we &4
U2 Table 43¢] YWeERHIITE T 28F 9] 374 Fo] #4HEH AL, aldehyde®® 1E(0.181~
0.496%), alcoholi+ 7-&(16.230~22.316%), ketone¥+ 2% (3.471~4.095%), esteri+ 1%(1.594~
1.750%) % hydrocarbon¥+ 17%(73.317~7%),63%)°] &A= At} Ao x4l 7jd+<l
[-]-zingiberene©] 7Fd & S UE13(23.143~29.247%), a-curcumen, B

-sesquiphellandrene, [-]-borneol, [+,—]-B-bisabolene o] =& dr#kS YebSIvh 29A
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Table 42. 247 5= 48d 4G =29 WY PAE

No. RTY Compound name MW? 100 bar 200 bar 300 bar 400 bar
1 93 hexanal 100 049 033 0272 0181
2 107 2A-dimethyl, 126 0198 0238 0512 0483

1-heptene
3 127 9-heptanol 116 0562 0552 0697 0588
14.1 a-pinene 136 0071 0107 0319 0136
5 160 o-hepten-2-oue, 126 2550 2398 2871 2622
6-methyl-
6 179 1,8-cineol 154 3842 3647 9792 5274
7 204 [+~ ]-linalool 154 3049 2902 3106 2763
8 222 [+]-camphor 152 1063 1073 1224 1049
9 234 [=1-borneol 154 9584  83% 8185 7487

10 240  [rl-[+]-a-terpineol 154 2402 1978 2006 1866
1 251 [r]-[+]citronellol 156 0835 0620 0556 0569
12 257 B-citral 152 1805 1481 1940 1635
13 2.1 4~octadien—1-ol, 154 1563 0971 0944 0890

3,7-dimethyl-,[E]

14 267 a-citral 152 2293 1756 2249 1927
15 273 [-]-bornyl acetate 196 1723 1604 1750 1594
16 303 [+]-cyclosativen 204 1382 1456 1807 159
17 305 a-cubebene 204 1883 1993 2381 2162
18 310 [-]-B-clemene 204 1793 1821 1874 1772
19 323 [-]-germacrene D 204 1400 1440 1489 1377
20 327 [7]-B-Farnesene 204 0722 0792 0880 0798
o1 340 a-curcumen 202 15263 15267 1762 14546
2 345 [-]-zingiberene 204 23143 95807 29247 26461
23 346 ¥y-murolene 204 323 3090 3441 2944
94 348  [+-]-B-bisabolene 204 8148 8739 8983  83W
%5 353  B-sesquiphellandrene 204 10615 11128 11284 10531
% 359 B-patchoulene 204 0235 0191 0203 0171

1,6,10-dodecatrien—3-ol,

7 360 _ 20 0134 0136 0137 0114

3,7,11-trimethyl-

28 364 germacrene B 204 0.081 0.101 0.090 0.087

YRetention time, “Molecular Weight
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Table 43.

71 vl (%)

200 bar 300 bar 400 bar

100 bar

0.272 0.181
16.788

0.336

0.496

Aldehydes

22.316
4.095

16.230

3.471

18.922
3613

Alcohols

3.671

Ketones

1.594
79.360

1.604 1.750
73.317

79.963

1.723
76.969
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el o7t Q= Ao Lpeht)

o=+

}\O]—C)

Hlsh o] ol@

-
1.
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COy/A =9 vl &o] 10:1 AEoA 57% A== =Hughkol

HA1= CO/ 4 58] Hl& o]
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tel 251 A=7)
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T FEES YHAEY] el E FF vessel £ A wEl CO/AFE Y v&
o

8
g ° 2 B
g ¥
0 s
=
c 44
2
D
g
= —&— Ext. vol. (0.5L)
h _

7 - Ext.vol. (3L)

—w—- Ext.vol. (10L)
0 ' ' ' ‘
0 5 10 15 20 22

kg CO,/kg raw material

Fig. 54. 297 %439 472 5% $%5¢

) =

gingerol ¥raFo] 1258%¢9} 1259%E yEbd vk 10 L9 A%l 10-gingerol g @o] v
Fol 13.21%9 gingerol =S YERSIT A ol AW FEE9 A AR %
& Z3}= Table 450014 H= npe} Eo] AJ7te]
S S JERAAL(25.641 ~25.814%), a-curcumen, B-sesquiphellandrene, [-]-borneol,
+,-]-B-bisabolene “s°| %2 e HEIHA W, Zh2te] A0 9t & Fr]dRe] Tkl Al

gl W Fol7k A Q= Ao Lhehy

=
>
N
r [0
o2t
~
oX
fL

o

2] [-]-zingiberene©] 7%+

i

—

X
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Table 44. 2974 F= vessel 38 A F=E9] gingerol F W3}

Gingerol & (%)

TEEY
6-Gingerol 6-Shogaol 8-Gingerol 10-Gingerol A
05 L 9.25 0.41 1.04 1.88 12.58
3L 8.98 0.48 1.08 2.05 12.59
10 L 8.98 0.52 1.41 2.30 13.21

Table 45. 297 F% vessel 38 A FHES AWy IR

No. Compound name MW

1 hexanal 100 0.163 0.169 0.165

2,4-dimethyl-,
2 126 0.458 0.462 0477
1-heptene
3 2-heptanol 116 0.592 0.598 0.588
4 a-pinene 136 0.105 0.099 0.112
5 d~hepten-2-one, 126 2286 2212 2202
6-methyl-
6 1,8-cineol 154 6.110 6.119 6.101
7 [+-]-linalool 154 2.553 2587 2571
8 [+]-camphor 152 1.257 1.301 1.306
9 [-]-borneol 154 7.276 7.252 7.283
10 [r]-[+]-a-terpineol 154 1.731 1.712 1.731
11 [r]-[+]citronellol 156 0.677 0.665 0.640
12 B-citral 152 1.748 1.757 1.766
2,6—octadien—1-ol,
13 3 7-dimethyl- [E] 154 0.782 0.814 0.771
14 a—citral 152 1.856 1.828 1.836
15 [-]-bornyl acetate 196 1.726 1.746 1.753
16 [+]-cyclosativen 204 1.752 1.724 1.779
17 a-cubebene 204 1.878 1.869 1.894
18 [-]-B-elemene 204 1.825 1.843 1.852
19 [-]-germacrene D 204 1.461 1.438 1.461
20 [Z]-B-Farnesene 204 0.735 0.776 0.783
21 a-curcurmen 202 15.852 15.605 16.051
22 [-]-zingiberene 204 25.724 25.814 25.641
23 y-muurolene 204 2.087 2.036 2.494
24 [+,~]-B-bhisabolene 204 7.693 7734 7.867
25 B-sesquiphellandrene 204 10.775 10.874 10.366
26 B-patchoulene 204 0.184 0.175 0.188
1,6,10-dodecatrien-3-ol,

27 37 11~trimethyl- 222 0.123 0.131 0.127
28 germacrene B 204 0.091 0.100 0.105
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vl HA} FEFE o pHE pH meter(Orion 720A, USA)E o] &3l =A 3t a, AAANE
= Py dAFEFE 10mlel F7F 20mls @718k pH meter® pH”7

A 0.IN-NaOH=Z A A3t Av] eSS lactic acid $Ha(%)o. 2 3H2Ha)9) o)

_H
0
w
=2
b
i)
ot
2 ¢
)

njuy] AAF FEEY Jdri= gAEPEA(Atago PAL-1, Japan)E ©]&3%}9] °Brix® =4
sgaon, FgwEe muy grjAE 10 F4ske], DNSHS o3 EHAEA

(Spectrophotometer 650, Beckman, USA) & 530nmeoll A &A%t 3S %= eER A

4) M=
A= color and color difference meter(Color QUEST I, Hunter Lab, USA)E ©]-&3}¢]

L{lightness), a(redness/greenness), h(yellowness/blueness)#k2 A3 o, ojuf F5= i

W2 1=92.68, a=-0.81, b=0.869] F-s 7tz A& A&3tArt

&
2UA AY FE=% vdd FEES E9e] e v
mist, body wash 5% AE& AZX3YHEFig. 56). 24A A
et olEw o4 A (60 mL)E Table 509 wigtvlol whe} HA4=9k oil A+
70C= A9 3% homogenizer= wyrale] 733k § A4 FE=5 5 UvA J7tes &
@sto] mwketal Wzhsie] A Xt 29 A A FEE=H VvE FEES EFT ofEY
& mist(100 mL)= Table 512 #ighnlel wiz} AAF9 A F=E& &
o

homogenizer2 W XFsle] F3hst & vy =5 5 YR H7HE

f

N
il
il
)
=)
<
A
ﬂllo —mr
il
i
o
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(1) A

a9

BE A 3z HkE AES g9 a, A3} gE2 SAS program (SAS Institute Inc., USA,
ver. 9.00)))3td ZF AgSe Hyrd ReHAE AEEStal, 7 AT Aol f4E
ANOVAZ E43F 5 p<0.053 FHAF4 Aozt =

(vI00F ol 83kel AHF AEshsch

ol

% Duncan’s multiple range test

’

. A

Ak
=
ot
X
ne
2
o
ot =
o
=2
L
—_
i
—_
i~
—
N
=2
>
W)
{
w
i
D
—_
o%)
O
{

<
ﬂ
o0
N
hu

Table 46. 293 &g s o

o
sl
=
L
i)
i
r
o
do
o
)
2
)
Jm
oX

ou o A

A= = (°Bx) pH AdF 0 AHAANE(%)
(mg%)
g 1d 36.8 3.77 23.2 2.17 11252
A4 2d 54.6 391 39.2 0.82 3709
A9 3d 54.6 4.01 39.7 0.80 326.9
sYad 14 23.1 3.83 15.8 141 558.9
sYad 29 40.0 343 315 1.39 241.9
£d3d 34 41.4 3.67 33.0 0.78 1225
(2) A&
AR 22ags ol &St WuelE B F SAAMNA AxT FE=e ejds A
A3, Fig. 55604 Bz wpep o] Ag FE:E9 A% Ha g S44& vede wkd

K 5
(Table 47) 239 FEE9] %
Be o] grast T
B3t b gel Aasts o, LYnY FEEBY Afelt L e /8 wd a gt b

ge 2 gasts Aew ey,

2
v
1
o
BN
>
i)
i)
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dg2d

dgid

2a|ng 2y 220y sy

sang iy

Al
=

Table 47.

H

=

AlH=

41.09
17.70
19.38
16.49
3.67

-1.13

25.94
29.29
27.19

26.33
11.42
12.15
52.90
60.86
63.86

30.32

4.30
1.30

0

i

Jo
&
o)
o
Nk
N

Q) v

7HA e

= = =
B4 5 =

59 294

A=

i

i

-

ojy
I
<

=

oF

A3 (Table 49), 43}

i3

A A]

o7 =2 755 Ry}

o4

]

=Eo
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Table 48. A% &F31FS o] &3 vy FEHEQ #5348 A=
A= A AMEFeer gEekeF  shekA ek ot Al gk A=
Ae1d 6.7+0.5  6.3+1.3  5.6+1.3 57+2.0 54¥15  6.0+1.2  54+17
Ao 80+0.0  59+1.8  5.6+1.0 6.0+2.0 7414  44+10  59+1.7
Aer3d 77400  6.1+1.8  5.6+1.0 6.1+2.0 70+1.4  49+1.0  6.0+1.7
L add 53+08  6.0+1.2  50%1.0 3.9+07 37+08  6.9+14  3.3+08
Lglmeod 43408 5615  4.3+1.3 4.0£1.0 6.0+1.6  6.6+1.4  3.1+07
LEugd3d 36408  56+15  4.4+13 39+1.1 64+16  57+1.7  3.4+05
Table 49. A& &3S o] &3 vy FEHE2 #5534 7|
A A A
As g & ES zhs _
73 E
Ag 1d 46+1.8 5.1+0.9 49+25 57+1.0 A7+25
A 2| 3.7+0.8 5.4+0.8 73+1.1 59+0.9 7.4%0.8
Ae 3d 3.9+0.8 49+0.8 6.9+1.1 59+0.9 7.0%0.8
Selad 1d 7.0+0.8 59+1.6 2.9+1.4 49+1.2 2.9+15
s#arg 29 6.6+1.0 59+1.1 3.9+1.4 5.1+1.2 43+1.3
Selayd 3d 57+1.0 5.6+1.4 47+1.4 54+15 47+1.0
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Table 50. 29A A F=&594 vy FEES EF3 ol
i sheF (%) H] 3L
A A 4= 71.39 Solvent
Isoamyl Laurate 8.0 Skin conditioning agent
Butylene Glycol 5.0 Skin conditioning agent
Glycerin 5.0 Skin conditioning agent
Surfactant-Emulsifying
Glyceryl Stearate 4.0 Agent
Cetearyl Alcohol 2.0 Emusion Stabilizer
Caprylyl glycol 0.3 Skin conditioning agent
Caprylhydroxamic acid 0.1 Chelating Agent
- A7y Z9A 3
} ==X (e} = T
A FE=E 0.062 srore] x| %t
J—_— vk FEE FE
el FEE 18 G
ERFEE
(&4 AHd e 971, 1.2 Skin conditioning agent
a3, AFE )
e 1.0 Skin conditioning agent
s 0.15 -
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Table 51. 294 A F=E3 v FE2ES 533 olky owg mist vl Y]

i (%) ] 3L
A A 4 67.48 Solvent
Butylene Glycol 2.0 Skin conditioning agent
Glycerin 3.0 Skin conditioning agent
of Bh& 16.0 Solvent
Cyclodextrin 0.1 Absorbent
Caprylyl glycol 0.4 Skin conditioning agent
Caprylhydroxamic acid 0.1 Chelating Agent
_ A7 294 F=
M) ==E 02
VY &5 0.0 srore A &)
_ v $lE &
ini = == 11
e FEE 15 ool sl
R
(&4 AHd e 971, 8.0 Skin conditioning agent
83, AGZ L)
Skin conditioning agent
Tocopheryl Acetate 0.1 )
v el E =]
o ] Skin conditioning agent
Niacinamide 0.3 ) )
Vitamin B3
Copper Tripeptide-1 0.3 Skin conditioning agent
o Skin conditioning agent
Arginine 0.2
ov] st
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Table 52. =< A A7

El

== ==

FEEY

] FEFES TS oy ow-E body wash Wlg

i SHeF (%) ] 3L
A A 4 64.78 Solvent
Sodium Laureth Sulfate 15.0 Surfactant—Cleansing Agent
Lauryl Glucoside 6.0 Surfactant—Cleansing Agent
Cocamidopropyl Betaine 6.0 Surfactant—Cleansing Agent
Caprylyl glycol 0.4 Skin conditioning agent
Caprylhydroxamic acid 0.1 Chelating Agent
_ A7 29dA =
M) ==E
VY &5 0.02 srere A &)
_ vue] gl E FE
ini = == 11
e SR 15 e mot
s¥}FEE
(&4 AHd e 971, 5.0 Skin conditioning agent
8, AFZHEY)
Laurdimonium
Hydroxypropyl
v YPIORY 0.5 Antistatic agent
Hydrolyzed Wheat
Protein
i 0.7 -
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Table 53. v]4}¥]

b3 ogg

K
juit)
=
%

i (% ] 3L
A A 4 76.4 Solvent
Isoamyl Laurate 5.0 Skin conditioning agent
Butylene Glycol 6.0 Skin conditioning agent
Glycerin 4.0 Skin conditioning agent
Glyceryl Stearate 30 Surfactant-Emulsifying
Agent
Cetearyl Alcohol 2.0 Emusion Stabilizer
Caprylyl glycol 0.4 Skin conditioning agent
Caprylhydroxamic acid 0.1 Chelating Agent
IR R
Hued 0.1
yEAE
_ vjvty] FEE =
vue FEE 15 i )
Fee A &
s¥}FEE
(&4 AHd e 971, 0.5 Skin conditioning agent
8%, AFZUTEY)
e 1.0 Skin conditioning agent
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Table 54. v|U¥] FEES £33 oy oubg mist vV

i (%) ] 3L

A A 4 66.8 Solvent

Butylene Glycol 2.0 Skin conditioning agent

Glycerin 3.0 Skin conditioning agent

of Bh& 16.0 Solvent

Cyclodextrin 0.2 Absorbent

Caprylyl glycol 0.4 Skin conditioning agent

Caprylhydroxamic acid 0.1 Chelating Agent

F7d

Hul o ol )

_ v gl E FE

ini = == 11
e FEE 15 el sl

s¥}FEE

(&4 AHd e 971, 9.0 Skin conditioning agent

83, AGZ L)

T hervl Acetat 01 Skin conditioning agent
ocopheryl Acetate ) WE E 6w
o ) Skin conditioning agent

Niacinamide 0.3 ] ]

Vitamin B3

Copper Tripeptide-1 0.3 Skin conditioning agent

o Skin conditioning agent

Arginine 0.2

ofv] x4t
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Table 55. v]y] FEFES 33 oy o8 body wash ¥lgH1]

i (%) 715
AA T 41.9 Solvent
Caprylyl glycol 0.4 Skin conditioning agent
Caprylhydroxamic acid 0.1 Chelating Agent
- : 61:7] }H.L,_
Hal oo
. 1‘%1’4 %%‘E e
ini = == 11
e FEE 15 el el
ERrEE
(&4 AHd e 971, 14.0 Skin conditioning agent
8, AFZUEY)
Laurdimonium
Hydroxypropyl
0.8 Antistatic Agent
Hydrolyzed Wheat
Protein
Sodium Lauroyl 56 ofr| = AHA
Glutamate ) AR A B
Sodium Cocoyl Apple 20 Surfactant-foam booster
Amino Acids ' o}m) Ak
Lauryl Glucoside 32.0 | Surfactant—cleansing agent
el 0.6 -

b3 Fabol A 2EUW 494 YAololE UFOR AU APAEL ol 8ste] U
ABE FH A3} Fig. STIA 2= vhsh el of 209 A3} F ABEW o} g
=

Fig. 57. o}y 9§ AHAE A8AE
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A5 Ad HAA TRES o83 75 5 NE
1. g4 e gy daES o] 83 25 (75mL, Bot)/l

mube]gee] dEbgdRE S AOACH | wat =3 4rh

(b 13 /5% G}

F 4Rl AR oA EE kR AN wMFuE FRAG. 14 A AEE
Axkel S age (DMFERwsa vlole A dAEe) HH8 BeRsted 1598
WdoR Sk 14 BAelAE plue S Bixi0d ¥ thE v&R AHE 3 A

A A ABRE AEdte] 4T JAael A Baskdlal, 29 58 d WAl AW AL

AAe] 43¢ Z28L7](AA 45 em, %°] 55 cm)ol °F 30 mLA o} H7F Al 27}

b 2 dat 11 WA oR ABste] Helel oz Gge WA G 9o
W, g, 5tk Az 6, ANl NEEe fom Woks stk AwAel A EEE 10
A AERS Aol 19 W EA gk, 1082 W FUE Psad B9te 9%
o AEFE AAstgom, & Amel Wsl v, 2 Az, Fvl, AwEe E5Eg @ A
o] Bhshs AAE ALgsect

e (A FH AT nlo] o AAX A ME e LHF
Hed7tad 15%8ES ez sglvh 2aF HAbdAE vyelsEHA(brix 50) 20%62 11785}
B uEE HUhe 37kA AR E FY s slh
oA S E AL AR AE dAd AEE A3l 4T WY aiel A Hage)

g, 48 58 A WFIA AN A Adel QA F2EE/(H74 45 em, %0] 55
cm)sl oF 30 mLA @ol Woh Al £E 55T HES gk 24 Are &dE va
gol A AEE A Y 24 BARAL, AX £AE dole] NoE FEste] TR A
ATk AR AR Aol 42 B2 £ AEF PR F@020)F B P P AT

A AEske] g 47he) 88 Fo07] 9

d 273W AE S8 ks A AN

Hrhz anAb a1 dwa o Ao BRQle o] 9FS Ax @R F5le
W, gt enh Ak F), A9l V)R] oz skl skl dwkA el ks 10
A AERS ARt 132 v A4 &P, 10382 vl FPR AGUbskdch dke 9%
o] ABFE AP ow, & Az dlE] wub, &5t 27k En) AukAe VI RE g Wl
ol 7tsh= AAE AHESAT
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() 3% 7153%= H7}
32 avAlF 7|35 Ao sid g (AUl FEl AT A vl AR X A Al H 2]
e 7ted 159S gt m garth 33 HAAAE wue] s S (Brix 50) 20%, W
H(Brix16) 0.25% =2 1A3}al 2% 2N (Brix 22)3 7lthy] F&E9 ¢S 2 ujgz2 HAv}
& 37HA] ARE =8]8
Ad A A5E Ax3}

A0 A8 G BehrE gy

N
off &
i,

oo A waeda, Ad 58 A WA AW HA
o] 55 cm)oll ¢F 30 mLA ol FI7} A &7}
F ol A MEls M Al eAE FAISH AL,

AA e Alget Alm Aol s A=

2 W
;
i, T

o i
o >
N
=
ol
o

HE vk 713 AAbe d o2 Gt El A who] e AA X A o] s
BeEriad 159s ez gl HE HAibelA = vvel sS4 Brix 50) 20%, W%
H(Brix 16) 0.25%, S8 BF=E 0.03%, TG 0.02%, 535555 0.02%, 7t
0& 2437 S8l e

IS o2 vgR JA71E 3714 ARE Eusdrh 49 A3 ARE Axste] 4T Wi
A B Askan, HAE 5w A Aae A AW AAF A dElg EAEE (A7 45 cm,
¥ol 55 cm)ol oF 30 mLA ol W7l A 2%} 55+1C7F HEE 39l 2k A5 &7]9

EoasEAA HEd A Ae £4E BASAT, AA EAE P09 NoE Fdstel Fa

W

A= AASGTE AR AR Aeld] §& A+ ARS AFE BEO2TIH B AL ¥
A AEeel NBE B Aol Az B4 BE A ARste] Ed3 4o BHE B
o]7] S8 2739 A% FEH G VF F AAES sl

b 2 dat 11 WA oR ABste] Helel oz Gge WA G 9o
W, gk, 2ok A FE, AuAel V5 ¢om B shgth Awael AEEE 10
A AERS Aol 19 W EA gk, 1082 W FUE Psad B9te 9%
o) AEFE AASPoM, & Azl vl w2, A7, v, ANA AEEE W
of Brhsh AxE AHgsiac

(b A
Q
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Al 5 A
ol g 0 g/17mL
=] v} 0 g/17mL
A 35 Kcal/17mL
|2 e 9 g/17mL
UJES 20 mg/17mL
523} ut 0 g/17mL
E o) x| ) 0 g/17TmL
ZY1HE 0 g/17mL
PR=1 6g/17mL

(th 12 7 5% 7}
12 7135 grhe] ARg| wighu]E Table 57 YEbATh B3 14 7|55 Hrhe] B
H7} A3}= Table 583 Fig. 589 e At

Table 57. 1%} 713 % H7}o] AF&¥ ¥ 3Hn) (9] : %)
A&7 v365 2sr3 7df3
vl uh2] F = 4 (Brix 50) 10 15 20
A A add to 100 add to 100 add to 100
Table 58. 12} 7|3 % #s3 7t A% (9] @ %)
A&7 v365 2sr3 7df3
sk 7.26 £ 0.703 76 + 0.632 78 + 0.774
&5k 6.86 £ 0915 7.13 + 0.639 7.2 + 0.560
Sk 74 + 1.242 76 + 0.985 7.73 + 0.961
=] 7.33 £ 1.112 74 + 1.055 7.8 £1.014
THAVNEE 7.06 £ 0.703 76 = 0.910 .33 + 0.723

(th) 2% 7| &= H7}
22 N1E% H7to] AL w3 = Table 590 YEUIQATE ® 23 7|35 Hrte] #s
H7} A3}= Table 603 Fig. 599 e At
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oh
rs
b

v365
—2Sr3

7df3

Fig. 58. 1z 7|z % #H 7| A3

Table 59. 23} 713 % H7}o] AF&¥ ¥ 3n) (9] : %)
Age be33 j67d
v 2] 55 o (Brix 50) 20 20 20
555 9 (Brix 16) 0.25 0.2 0.15
A A add to 100 add to 100 add to 100
Table 60. 23} 7|3 % #5537 A3
Age be33 67d
it 7.33 + 0.975 713 £ 0915 6.8 + 0.774
&t 6.73 + 0.703 7.2 + 0941 7.2 + 0.861
Sk 74 + 0.828 76 + 0.910 7.73 + 0.703
el 7.53 £ 0.743 7.33 + 0.816 7.2 + 0.861
TR 8.26 + 0.798 78 = 0941 766 + 0.899
Sty o ——age
—he33

i67d

Fig. 59. 22 7|2 % #5H7} A3
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() 33 7NEx F7}
32k 7155 Hrlol Abg¥ wjguli= Table 61°] YeRRATE 3 33 735 gFrhe) @
7} A= Table 623 Fig. 600 b Ach

Table 61. 3%} 7|13 % H7}o] AF&E ¥ 3n) (9] : %)
ejh9 dwf web
v 2] 55 o (Brix 50) 20 20 20
Aot =55 0.05 0.1 0.15
55 4 (Brix 16) 0.2 0.2 0.2
2554 (Brix 22) 0.3 0.35 0.4
A A add to 100 add to 100 add to 100

Table 62. 33 713 % A5 H7l A%

ejh9 dwf web
ot 7.26 £ 1.162 74 £ 1.121 76 + 1.055
Sy 6.4 £ 0507 6.8 £ 0.774 6.2 £ 0.676
22+ 7.6 + 0.632 7.8 + 0.676 733 + 1.112
F7) 78 £ 1.014 8.13 + 0915 766 + 1.234
THAVEZE 813 = 0.99 84 £ 0632 78 + 0.861

ris
2

e 0jh9
e W

we5

Fig. 60. 3z 712 % #5947 43
(vhH HE 7|3 HUt

H= 7155 Grto] Abg9 wighu|E= Table 630 eI =3 = 7|55 Pr1e)
597} A3t Table 649 Fig. 610 e o).
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Table 63. AE 71T % B7lo] ALLE 63y (9] 1 %)
35d 73g 5i6
v v %59 (Brix 50) 20 20 20
Ul 5% % 9 (Brix 16) 0.25 0.25 0.25
%% 5 < (Brix 22) 0.35 0.35 0.35
LR 0.03 0.03 0.03
T AAEF) 0.004 0.004 0.004
N =& 0.1 0.1 0.1
53 daTEE 0.02 0.02 0.02
I 0.2 0.3 0.4
A A add to 100 add to 100 add to 100
Table 64. 3% 7135 #A5A7 A4 %
35d 73g 5i6
ot 7.33 + 0.899 753 + 0.991 74 + 1.055
Sy 6.26 + 0.833 6.86 + 1.06 6.66 = 0.899
Sy 76 + 0.828 7.8 £ 0941 84 £ 0.736
F7) 7.86 + 0.99 82 + 0.774 8.4 + 0.632
THAVEZE 7.06 + 0.961 753 £ 0915 8.33 + 0.723
s e 35d
—73g
5j6

Fig. 61. H% 7|s% #5971 294 %
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Table 65. |5 AF-FEA9 g @7}

o Sl o &) (g) A= H7H /)
o = 100 87 8,700
A 4,000 — —
Al 4,100 8,700
A5 81% 8,700/4,100/0.81=2.62
EETE8 5%(Brix 16) 2.62/0.05=52.4

Table 66. W59 B3| EAAEAN Y g @7}

A Sl o &) (g) A=H7HH/g)
o = 100 87 8,700
A 4,000 —
<—3~;§2ka$@> 02 70 0
Al 4,100.2 8,706
AIFE 92% 8,706/4,100.2/0.92=2.3
%558 4.8%(Brix 16) 2.3/0.048=47.91
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wle] s E = 8
A¢E A ool 92%, Brix160 2 §FH3AE W) w55 &S 4.8%% v
HEG7h= 4791 ] =HTh wEpA] 59 g T asE A deFEe el
Ao r FE3 We]l o B&Al Ao s YEyY

& AS%E Wastel
[e=]

A g
¢ o}# 9] Table 67 HFFEA]
] gl

=8 i gkl (g) dEDG7HL/g)
FAES 100 45 4,500
AA T 4,000 - -
A 4,100 4,500
o] &1 93% 4,500/4,100/0.93=1.18
FET & 3.1%(Brix 22) 1.18/0.031=38.06

Table 68. =9 FalaLAEA 9 g GV}

B i 2] (g) AEH7HY/g)
#z 100 45 4,500
A A % 4,000 -
o} 2} A 0.2 30 6
Al 4,100.2 4,506

196 4,506/4,100.2/0.91=1.21

of &
u
RN
o
O

v
&
o

: 3.1%(Brix 22) 1.21/0.031=39.03

wxe Avs deFEwd A8 4F, T AP ofaede] 93%%1 oM, Brix222 53}
P& W wEHFEL 31%% 0 vk HF @vk= 3806910 "vh e FHELE AFET
A& Az Rln ool 91%, Brix 2% ¥H3}AUS W) FHFELS 31%% o
HED7HE 30.0390] Hauvh webA] Hxe] A BAlEaE AR AFFE] WM o
W Aol o5&l Aow ek

wo] o] F
7] A =g 2RHAEe] 24



AR F7He Ao = o et
) EEA
Joll A=, mye] 5= (Brix 50) 202, W35 =4 (Brix 30) 0.25%, #x% =4 (Brix

o 7o 3 rﬁ
o
i
N

0.35%, %%?ﬂ BE3EE 0.03%, TAGEHE) 0.004%, A9 04%, NHd@F=E 01%, 5%
GEFE=E 0.04%, AT 78846%9] v&E 5E AxTh

(4) At

AtEAAM =, 8 E3HES 98T 2l bR Aurete] ¢useith

2 WA, ARVANA AFH SE EFES FAstel WA omelE 80T
ool HBY S Hch.
3. AF FAMS A7

AR E A

1) 9Ex7

(2) pH=A
pH= pH meter (Metrohm Co., Swiss)E AFg31o] 25C9] =74 =439}

3) H==4
A= Chroma meter CT-310 (Minolta camera Co., Japan)S AF&3te] ZA3o] Hunter
scale®l| 2]3] L(lightness), alredness), B(yellowness) #2. = e AT

Aze F o7 SAE fd nz AFHE AE Fadoez AU ARE dAE=
343}l poring & & plate count agar (Merck Germany) HX|& o]&3}o], 35£1TCA] 48
A ZF wjEe & ColonyE AS8Av). & &= %—73—% 20C 9 30 CAHAA B shafAut A

A7 D FEH ARSI blo] o AP A PAE ] L£HEFE 29 158 thao R o
AAlstglow, RFARE T2 g thE =04 Bad A5 nvlaste] 1710312 #
SRAFEE B A A AEEHE AS 6082 Hth
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Z71Zkolu BESG ] AA Aol st A

16

15

*%E(Brix)

14

- &} &= (Brix) 4 C(Standard)
==t = (Brix) 20T

13

==t (Brix)30C

12

11

=gt (Brix)40C
“®= o= (Brix)50°C

10

S = (Brix)60°C

1 2 3 4 5 6

7

8

9

10 11 12 13 14 15 16

Fig. 62. AZ7|7H4 &5

=

T3}

s

1 2 3 4 5 6

7

10 11 12 13 14 15 16

=4#—pH 4 C(Standard)
~B-pH20C
—A—=pH30C
—==pH40C
=f=pH50C
=®=pH60C

Fig. 63. A7 &8

(3) M=z

Az M3 F Lzt(Lightness)e A% 4ToAAE 15219 165212 W37 A9 ¢
o} SFAIRE 20T 9 30T A5 75 o] F-FH A7t vol Fom, 50Te 60T 45

pHW 3} 3

A7} AVRA #28 wobRrh Lite] Maks Fig64ol Lherlch
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12 3 45 6 7 8 9101112131415 16

-14

| (Lightness)
=—L(Lightness)4 C
—d—L(Lightness)20°C
=== | (Lightness)30°C
==L (Lightness)40C
=@—L(Lightness)50°C
==L (Lightness) 60°C

Fig. 64. A& 7|7+

+59 L3k(Lightness)9] W3}l

4C9 &L 4.829

AZe] w3l T agh(Redness)®t bk(yellowness)2l 4% agk <

A 165 F 58302 SS9, 20T AEE 4TS valaTh 30TAA 60TAR e AE
B AZRe]l AR Stk FAE B FAY a, bgk> 27 Fig. 65, 660 WERH AT

8

7

6 = 3(Redness)

5 —fll—a(Redness)4C

4 «=of—a(Redness) 20 C

b= 3(Redness) 30 C

3 =>f=a(Redness) 40 C

2 —@-—a(Redness) 50 C

1 t=-a(Redness) 60 C

0 T T T T T T T T T T T T T 1

12 3 4 5 6 7 8 9 10 1112 13 14 15 16

Fig. 65. A&A7]7H4

(o]
i=]

S 29 azit(Redness)? W3l

—®— b(yelloness)
== b(yelloness) 4 C
== b(yelloness) 20°C

-12

-14

-16
-18

-20

b(yelloness)30°C
=3} b(yelloness) 40°C
—@®— b(yelloness)50°C
e b(yelloness) 60°C

Fig. 66. AZ7]17+4

o
=

# 9] bgk(yellowness)?] W33

- 147 -



o ZAE W Figh7el dERUTE 50T 60T A9 4FAE
%

A] &
A A A gro] TUFEE e & AT wEpA o] A M = A=l

ZetA HAT R v S ¢ 5 U

6.000

5.000

4.000 —*—zMEzac
—-‘72**_.“5 20C

3.000 —h— Z A 30°C
== Zt M = 40°C

2.000 SRaEs
K ZtAH I 50°C

1.000 ==t 60°C

0.000

1 2 3 4 5 6 7 8 9 101112 13 14 15 16

Fig. 67. AZ7|7t8 &350 Ao W3l

A4/ % F E4ARE Table 699 eHRQ F #RE 20T 30T F o
dA el 4ES stged, ¥ ord 2F vgEe] AFHAE 2k ol el Wil
HAAstn A3 FE AR A FES AT 5 Y= AT L L 5 A

Table 69. A A7z & #F ZA

1= 25 35 45 5% 67 T 8F 97 10 115 12+

4C ND ND ND ND ND ND ND ND ND ND ND ND
200 ND ND ND ND ND ND ND ND ND ND ND ND

30C ND ND ND ND ND ND ND ND ND ND ND ND

6) #H7t
HeE7te] Aa= ory Fig6sdl WElNSATE ol & B3l 20T 30Ce] wl& 40T, 50T
0CelAE 273F Fol® s v FF7E SAES & F A% o= 30Cel3 %
E9‘r ZLoo)de] Aozt AAEE & UA sk AAA o, AE A FEIIAR
A AEAAS A= e B HE 2R/ TR 67 olstel Ao w o &= 9t}

F}Oﬁ
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=
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7] 16718T
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1. 0= ®ZF
o= HEYE 2ZE (0|2 E8) AMERE EEER
Tt o5 SB/ZEEE
=X E JIEMNYE BSHALME $20| 258

A E712He) 4c 20°C 30T 40°C 560
0 12.4000 12.4000 12.4000 12.4000 12.4000
1 12.4333 12.4767 12.4667 12.4833 12.4667
7  12.4433 12.4600 12.4633 12.4767 12.4633
14 12.4233 12.4767 12.4667 12.4767 12.4667
21 12.4333 12.4533 12.4867 12.4767 12.4633
28 12.4433 12.4433 12.4667 12.4567 12.4600
35 12.4333 12.4500 12.4567 12.4533 12.4667
42 12.4333 12.4333 12.4267 12.4500 12.4667
49 12.4500 12.4233 12.4333 12.4600 12.4633
56 12.4567 12.4133 12.4233 12.4233 12.4333
63 12.4667 12.4267 12.4267 12.4233 12.4367
70 12.4233 12.4233 12.4233 12.4267 12.4533
77 12.4267 12.4200 12.4233 12.4133 12.4367

2.2 XX x 2sHA FRHE

MEZ|ZHE) 4C 20C 30C 40T 50T

0 9.2000 9.2000 9.2000 9.2000 9.2000

1 9.2767 9.1633 9.1667 9.0800 8.8267

7 9.2267 9.1367 9.0300 8.4300 8.2233
14 9.2033 9.1000 8.7567 8.0333 7.8200
21 9.1833 8.9633 8.4333 7.8433 7.5633
28 8.9333 8.9600 8.1667 1.7367 7.0433
35 8.9333 8.8267 7.9667 7.4600 6.8467
42 8.9567 8.8633 7.8367 6.8233 6.5567
49 8.9333 8.4533 7.4333 6.8300 6.3667
56 8.8233 8.4633 1.2333 6.7267 6.1467
63 8.8333 8.2738 6.8267 6.4333 5.9267
70 8.8633 8.1333 6.7267 6.2267 5.7900
77 8.8367 7.8433 6.5300 5.9267 5.6033
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23 EEXE M FEMsE
M EZ[ZHY) 4T 20T 30T 40T 50C
0 0.1810 0.1810 0.1810 0.1810 0.1810
1 0.1833 0.1837 0.1867 0.1863 0.1833
7 0.1843 0.1873 0.1857 0.1867 0.1827
14 0.1833 0.1873 0.1867 0.1900 0.1923
21 0.1877 0.1863 0.1903 0.1967 0.1937
29 0.1907 0.1973 0.1930 0.1963 0.1927
35 0.1937 0.1947 0.1967 0.1940 0.2000
42 0.1953 0.1937 0.1963 0.2030 0.2033
49 0.1963 0.1943 0.2067 0.2027 0.2127
56 0.1943 0.2000 0.2033 0.2090 0.2160
63 0.2060 0.2033 0.2077 0.2120 0.2237
70 0.2047 211y 0.2147 02227 0.2260
it 0.2103 0.2123 0.2233 0.2303 0.2327
2.4 ERXE $+20125F ZRHS}
X EZ[ZHEY) 4T 20T 30¢C 40T 50C
0 3.4000 3.4000 3.4000 3.4000 3.4000
1 3.4267 3.4733 3.4300 3.4433 3.4633
i 3.4367 3.4667 3.4500 3.47338 3.4333
14 3.4633 3.4600 3.4800 3.4700 3.4433
21 3.4733 3.4367 3.4633 3.4433 3.4733
28 3.4433 3.4467 3.4567 3.4233 3.4600
35 3.4667 3.4433 3.4533 3.4367 3.4600
42 3.4767 3.4233 3.4567 3.4500 3.4233
49 3.4333 3.4333 3.4567 3.4467 3.4333
56 3.4433 3.4633 3.4267 3.4433 3.4300
63 3.4333 3.4700 3.4567 3.4300 3.4367
70 3.4233 3.4667 3.4667 3.4333 3.4333
77 3.4267 3.4367 3.4233 3.4233 3.4433
3. BEXIEY HSEE M
3.1 E2X| 7 718438 E W SEX M7
1) eFS Xt OXF 22}
25(7T) Slope(K) Intercept(A0) R2
20 -0.0005 12.4557 0.2834
30 -0.0005 12.4595 0.2199
40 —0.0006 12.4675 0.2805
50 -0.0001 12.4550 0.0114

2) BFS X 1x 22

- 151




E25(t) Slope(K) Intercept(AQ) R2
20 0.0000 2.5222 0.2829
30 0.0000 2.5225 0.2195
40 0.0000 2.5231 0.2299
50 0.0000 2.5221 0.0113
3.2 EEX| iz HSUAM USEE o
1) EFS Xt 0%t Z 2t
25(0) Slope(K) Intercept(A0) R2
20 -0.0162 9.2988 0.9311
30 -0.0358 9.2226 0.9954
40 —0.0394 8.8460 0.9623
50 -0.0434 8.6153 0.9463
2) B8Rt 1X 23}
=510] Slope(K) Intercept(A0) R?
20 —-0.0019 22317 0.9226
30 —-0.0046 2.2287 0.9933
40 —0.0053 2.1868 0.9764
50 —0.0061 2.1604 0.9723
3.3 ERAE ME WSHT M
1) BrS Xt OXt 22}
25(T) Slope(K) Intercept(A0) R2
20 0.0004 0.1820 0.9011
30 0.0005 0.1813 0.9358
40 0.0005 0.1818 0.9253
50 0.0007 0.1796 0.9735
2) er3Xts 1x A1}
=5(L) Slope(K) Intercept(A0) R2
20 0.0018 —-1.7024 0.9061
30 0.0023 —1.7049 0.9448
40 0.0026 =1, 7015 0.9363
50 0.0032 —1. 7127 0.9775
3.4 X E 20| 25F ST A4
1) BHS X4 OXF 2t
=548 Slope(K) Intercept(A0) R?
20 0.0001 3.4436 0.0194
30 0.0001 3.4439 0.0168
40 —0.0001 3.4448 0.0376
50 —0.0001 3.4432 0.0065
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(1) Evaluation of Anti-Allergy Effect of Actinidia polygama Extracts. Seun-Ah YANG,
Eun-Jung LEE, Nam-Kyung IM, Mi-Hee YU, Hee-Don CHOI, Hyo-Gwon IM,
In-Seon Lee, Sam-Pin LEE. 2009. 06. 3+orv] &AW T3] oA & 3.

(2) Anti-inflammatory Activity of Actinidia polygama Max. Extracted by Supercritical
Fluid Extraction. Mi—Hee YU, Jun-Hyeok CHOI, In-Gyeong CHAE, Eun-Jung LEE,
Sam-Pin LEE, In-Seon LEE, Hee-Don CHOI, Seun-Ah YANG. 2009. 06. 3F=Fn] A & A

g5 ots] S,

3 Motefe] FLHA 2. o4, AMAA, wvlel, H3l=, dEd, oA, FAidol 2009.
10. 23-25. rnpo] Qv A.

ne
N

F 84 4% 24 4974, f09, A2

(4) 7Nkl & gl

B o] el kAol 2009.10. 23-25. A®lnlo] 2 A,

(5) Separation of Anti-inflammatory Fractions from Actinidia polygama Max. In-Gyeong
Chae, Seun-Ah Yang, Mi—-Hee Yu, Jun—Hyeok Choi, Eun-Jung Lee, Myun-Ho Bang,
Min-Woo Han, In-Seon Lee. 2009. 11. 3b=2) 3% 9k}t 3] =4 <&l 3.

(6) Anti-allergic effects of ethanol extract and the marc extract of supercritical fluid
extraction of Actinidia polvgama Max. Seun-Ah Yang, Eun—Jung Lee, Jun-Hyeok
Choi, In-Gyeong Chae, Mi—-Hee Yu, Hee-Don Choi, Hyo-Gwon Im, In-Seon Lee.
2009. 11. gh=i2]3& g 2ok s] 2009 = A k= 8.

(7) Inhibitory effects of wild Oenanthe javanica extracts fermented with brown sugar
onHepG2 cell proliferation. Min-Ju Kim, Seun-Ah Yang, Jung-Hyun Park, Eun-Jung
Lee, Hyung-Dae Kim, Sam-Pin Lee. 2010. 6. 3t 213=3}3}3] A k4 tf 3.

- 156 -



(8) Inhibitory effects of wild Oenanthe javanica extracts fermented with oligosaccarides
on HepG2 cell proliferation. Seun-Ah Yang, Min-Ju Kim, Kwang-Hwan Jhee,
Hyung-Dae Kim, In-Seon Lee, Sam-Pin Lee. 2010. 6. 3t=n]| B &A™ F5F3] A dh<
o 3.

(9) Effect of Dropwort extracts fermented with oligosaccarides on allergic inflammation.
Eun-Ju Lee, Seun-Ah Yang, Hyung-Dae Kim, Hyo-Gwon Im, Sam-Pin Lee, In-Seon
Lee. 2010. 6. St=n| =47 583 A st 3].

(10) Analysis of Caffeic Acid from Dropwort Extract Fermented with Brown Sugar and
Oligosaccharides by HPLC. Kwang-Hwan Jhee, Hae-Jung Byun, Kyoung-Ran Kim,
Sam-Pin Lee, Seun-Ah Yang. 2010. 6. 3r=rv| & A 3513 =A<t 3.

(11) Anti-allergic inflammation activity of new ceramide from Actinidia polygama.
MyunHo Bang, YoonSu Baek, InGyeong Chae, DaeYoung Lee, DaeKyun Chung,
SeunAh Yang, and Namln Baek. 2010. 9.24-26. Y E-Aksr3] A 53 stEd AoF

o FEA LAY

(12) Inhibitory effects of wild OQOenanthe javanica extracts fermented with oligosaccarides
on HepG2 cell proliferation. Seun-Ah Yang, Min-Ju Kim, Kwang-Hwan Jhee,

Jung-Hyun Park, Hyung-Dae Kim, Eun-Ju Lee, Sam-Pin Lee, In-Seon Lee. 2010. 9.
SEROEED

(13) Isolation and identification of the anti—allergic inflammatory active compound from
ethyl acetate fraction of Actinidia polvgama extract. Seun-Ah Yang, Eun-Ju Lee,
Myun-Ho Bang, In-Gyeong Chae, Mi-Hee Yu, Sam-Pin Lee, and In-Seon Lee. 2010.
10. ¥ Ed Fots] oAl ka3,

(14) Protective effects of wild dropwort (Oenanthe javanica) extracts fermented with
oligosaccarides on tert-butyl hydroperoxide (t-BHP)-induced oxidative damage in
HepG?2 cells and identification of the active components. Min-Ju Kim, Seun-Ah
Yang, Kwang-Hwan Jhee, Hyung-Dae Kim, Sam-Pin Lee. 2010. 10. 3F=+2]3&¢] oka}s}
3] A= .

(15) A comparative study on antioxidative property of ginger (Zinger officinale) extracts.
Eun-Ju Lee, Su-Young Lee, Jung—Min Lee, Hee-Don Choi, Hyo-Gwon Im, Seun-Ah
Yang, In-Seon Lee. 2010. 10. 3h=r2] 5 313t 3] A gk& ) &.

(16) Antioxidant and anti-inflammation properties of supercritical CO- extracts of ginger

(Zinger officinale). Seun—-Ah Yang, Eun-Ju Lee, Su-Young Lee, Jung—-Min Lee,

- 157 -



Hee-Don Choi. Hyo-Gwon Im, In-Seon Lee. 2010. 10. 3t=r2) = odoku}sls] A ot<
3.

(17) Identification of Polyphenolic Compounds at Dropwort Extract Fermented with
Brown Sugar and Oligosaccharides. Kwang-Hwan Jhee, Hae-Jung Byun,
Kyoung-Ran, Kim Sam-Pin Lee, Seun-Ah Yang. 2010. 10. 3F5+2] 3% ok x}sl3| oA o)
=t 3],

(18) B =4Al F=&9 olstsH4
] 3]<=. 2010. 10. =025 Fatots = A

QA e, o

)
=t 3.

(19) Evaluation of various biological properties of wild dropwort (Oenanthe javanica)
extracts fermented with brown sugar. Min—-Ju Kim, Seun-Ah Yang, Kwang-Hwan
Jhee, Hyung-Dae Kim, Sam-Pin Lee. 2010. 10. 32) 3= k3t 3] A 8f < vf) 3],

(20) Regulatory effect of ginger marc on allergy inflammation prepared after supercritical
fluid extraction. Lee Eun-Ju, Jeong Yeon-Seop, Choi Hee-Don, Im Hyo-Gwon, Lee
IS, Yang Seun-Ah. 2011. 06. 3-=+4] %3} 3],

©
=
jule
o|\
o)

o

S
o
>
=
rx

& 7% AFE 1 2011.06.09. 32 F s, ¢F 7] E A g

(22) Regulatory effects on allergy and inflammation of 6-gingerol and ginger oil obtained
by supercritical fluid extraction. Eun-Ju Lee, Seun—-Ah Yang, Hee-Don Choi,
Hyo-Gwon Im, In-Seon Lee. 2011. 06. 3F=+n| A& A 3-8 3]

(23) Antiinflammatory activity of the marc after supercritical fluid extraction of ginger
in RAW 264.7 marcrophages through the upregulation of heme oxygenase-1. Eun-Ju
Lee, Seun-Ah Yang, Hee-Don Choi, In-Seon Lee. 2011.10. 3+=2] 3] 93} 3],

(24)  Hepatoprotective  effect of fermented dropwort extract against carbon
tetrachloride—-induced toxicity in ratchlSeun—-Ah Yang, Eun-Ju Lee, Yeon-Seop y ig,
Seung-Jin Lee, Seung-Chun Park, Min-Ju Kim, In-Seon Lee. 2011.10.
FHA Y P9,

(25) Inhibitory effects on allergy and inflammatory of essential oil obtained by SFE from
ginger and its main compounds. Eun-Ju Lee, Seun—-Ah Yang, Hee-Don Choi,
Hyo-Gwon Im, Key Whang, In-Seon Lee. 2011. 11. ICoFF.

o= " R

(1) Myun-Ho Bang, In-Gyeong ChaeEun-JulLee, Nam-In Baek, Yoon-Su Baek,
Dae-Young Lee, In-Seon Lee, Sam-Pin Lee, Seun—-Ah Yang. Inhibitory effects of

- 158 -



Actinidiamide from Actinidia polygama on allergy and inflammation. Bioscience,

Biotechnology, and Biochemistry. 2011.11.05. accepted

(2) ol &, Aol A=, 7], oldA. B 89 gingerols =4 2 %A
aksl g aE o g4ks &%, 2011, 43(4), 469-474.

£%2)

!

o4l vube £¥nY wEels] Way|ziel we
A B4 9 AT AReA w3 AFAE A, 2011, 43(4), 432-437.

4

(4) Seun-Ah Yang, Eun-Jung Lee, Hee-Don Choi, Mi-Hee Yu, Myun-Ho Bang, In-Seon
Lee, Sam-Pin Lee. Anti-allergy effect of marc from silver vine (Actinidiapolygama)
prepared by supercritical fluid extraction. Food Sci. Biotechnol. 2010.19(5), 1309-1316.

(5) fv18), A, AEH, JaY, AHE, Gk, o]AZ, oA, vkl xAA AFE
ol 45 2 sWAs e v A= G sk 2 F38E3] %] 2010. 42(4), 475-480.

[e)

(6) Seun-Ah Yang, Sang-Kyung Jeon, Eun-Jung Lee, Chang-Hyun Shim, In-Seon Lee.
Comparative study of the chemical composition and anticaldant activcompof six
essential oils and their components. Natural Product Research, 2010, 24(2), 140-15

(7) o124, F24, 27, oldAl, FHet. Az FLdl=r] A A F ek A
2009. 41, 717-721.

(8) Hyun-Jung Cho, Dong-Chan Yoo, Hee-Joon Kim, Kong-Won Khang, Ho-Soon
Jeong, SeuPulegone from the Oriental Herb, Schizonepeta tenuifolia Briquet and

Demonstration of Supramolecule Formation by Cyclodextrin. Asian Journal of
Chemistry. 2009. 21, 6536-6546

(9) Seun-Ah Yang, Sang-Kyung Jeon, Eun-Jung Lee, Nam-Kyung Im, Kwang-Hwan
Jhee, Sam-Pin Lee and In-Seon Lee. Radical Scavenging Activity of the Essential
Oil of Silver Fir (Abies alba). J Clin Biochem Nutr 2009, 44(3), 253-9.n-Ah Yang,
In-Seon Lee, Kwang—-Hwan Jhee. Efficient, High-Yield Purification of

o 53 E9
(1) gk, ol4hl, HFE, ful8, AEd, oo, AN, Qad, 997, 49F, A

marc of Actinidia polvgama and

composition for preventing and treating inflammation or allergy comprising the same.
At Arerg g F9Y: 2009.09.01, 10-2009-0082093.

(2) Fdo}
shele & A JAE F2AE7 Composition for allergy improvement containing
kS

herw ARt e e Y 2009.12.14,  10-2009-0123729.

oA, A, ol2F, AT, AZw, A, oA, ol Ao FEEE
:'

ok
=

e

iy

HEY, AAA, Fr3], oA, ol dHl. “uHx FEEE IS



& X A8 A E” Composition for allergy improvement containing Zizania latifolia

2009.12.309. 10-2009-0133597.

A

il

Jmo

extracts. 7

23!

K

B

o ek &

Composition comprising the extract of dropwort and Actinidia polygama and health

beverage comprising the same. = <: 2010.08.17, 10-2010-0079412.

~
eI
~ 9
7o
;Q# Z.E
O’ ,DFL
N B
ol _Ma
o ;.Oﬁl
o, =
1 =
LI
‘_a ;.Oﬁl
=
wl Be
R
N
. EE
KO o
T
B o=
BT
0

~ Br
o
)| 0 mE
N
= 2
W F
o P
-
N =
B
o EK
T
)

50 o
B

2010.11.08, 10-2010-0110278.

- 2010.12.22,

[}
=

243% 2=, (Gl HAReE, 53 E

ojn

3

=1
[¢]

1771

10-2010-0132442.

‘YAAEL=E

N

(1) FAo}, H3E, o

2011.01.18,

ca
o

i

] A

10-2011-0008991.

o

Tor

=1
=

ol A A o

-
1.

gl

- 2011.12.25.

o]
T

e e h oo -
iFE=S &

J

=

e,

2o A=W, A)uE A

b oldE &

3
T

=3 i FE=s °lE

© 2011.12.19.

FE

J

Q

g

5

(10) ¥=4, kA=,

© 2011.12.19.

J

Q

g

5

]

(1) 2009. 6. 129 %} w|e

W&l 714

- 160 -



1 B A B AL TR

EEiEE]

|QI|:HS|— IOI_RI‘jlm ol A=

== R g

II'-"‘LHQ\*SO) Crarst ~elAtalol 2o L

3
N
©
i)
i
=
2
2
>H
Q!
0

7
i
il
_ka_
o
)4

=, Al = CEEESEEE.

£
o
x
il
I
3
]
I
Ul
&
o
[

Ols =t Jlel esys=
e RANHES HES RRAV N SWIIAO
5 Xlctol 22 't
=0l e LE0| Al
| wWE SO ME JleE Aeioku P
L suaE s, o= W 4 00 S 0 0] B =0l ®0IC

(2) 2009. 12. 29 LA E : WA DA ¢+ FHFEAE FF U5023)
EIH“%“ D]'JrEl T=AH'dEFCUS
o MEWSES.( || DIAJZISE 2009-12-21 15:54

[CHT=5Al2] 2ES OIR =32

SSLMSLT B0 FRO| Ol (==FH
ot DILta) % (DIU2] 2 Z D) 20t Al

102 GBI CHPAl BESS aols

A BA BESE ATE VACH

OiLt2lss B4 2 O1ES FoH2l U838 S5 Y 400moln S X

BRSICH REF ADILI2I @ D& SO|0) 3 SO WEE NS [ AT LE

SCh DILt2l 3= 2380404 2015 & ol EREF AL

(3) 2011. 08. 27 B0l A1 & 20091 % tho-A] A ¢ F5EE

By

(4) 2011. 10. 27 " LA 2011 ALY A B9t

(6) AdEe Hhahal A, 2009. 05. 25

6) =% AARNEE TAALL(HTA Rt 55544

- 161 -



'(((r

- i Wi | s

AgEd!
T 912N Rk AR

2009/08/13 09:28

AR A A ZH

| “ /14 19EE 708 BUwEY eeE ramas
I :

(8? _. , 2010. 10. 27, th+- =51




ol
N

¥ 7L, 2011, 09. 07~09, %

A7 ste] 2012 AlE3 4

8 5.

Xé‘

- 163 -



o
<
o
A

HE. 7]

=1
[¢]

sl 7}

=
B

¥ 7}in vitro, in vivo)

IRy

(2)

alo
el

bl e Aol

=
=

AL

374 &0

s}
=

s lot dA7HA

glo]
i B 54

#HA Bwol

ok
=

5}

oA F=

=1
==

i

o=

hoa
T

s A3

571 7]

ojy

ojy

o

AT vlibel AES UEHE

i3

_?4

3}
.

4

- 164 -



l=38e

oll2| =t

ot

(=)

RSN

Mo &

A7+ 7F

i3

ool

i

i

o}

i

leoresin, gingerol,

AFEE o

AEAA WY Ve

s}
=

fAlze] 7s&

3|

shogaocle] A}¢1 4k

et

A, PIERD

C, MlE

<ol B3 dvkal dE A Ao

()

()

X

2. 7Nk 2l

o

methylnitro

B,

Ao Aree

i3

s

3. vt e

nitrosoguanidine®l| ¢]3l] Fx%

}

.

3 BEA o]

gl 9

o]
-+

il

=

N

ojy
T}

Nd
o

o}

Ho

e

%
o

4], o]i= 29

Aol A

-
1.

stetart 71 2 ol g

o kel )

hoa
T

A 2

5=

7l
£

bz

1oz &4yA 9l

iNOS$} COX-2 &4}

= O
o

o] x| a1 glt}. 3 B 9] flavonoids, ellagitannins, anthraquinones

2] =

)=
de AA a7 Bausdn, 23 vk Aol d f2lE linoleic

], B Al A inotilone®]

o

=1
=

Ho

- 165 -



(1) Ross R. Atherosclerosis: An Inflammatory disease. New Engl. J. Med. 340: 115-126
(1999)

(2) Libby P, Ridker PM, Maseri A. Inflammation and atherosclerosis. Circulation 105:
1135-1143 (2002)

(3) Kim HY, Park JY. Oxidative stress and atherosclerosis. J. Korean Soc. Endocrinol. 15:
1-14 (2000)

(4) Sekalska B. Aortic expression of monocyte chemotactic protein—-1(MCP-1) gene in
rabbits with experimental atherosclerosis. Ann. Acad. Med. Stetin. 49: 79-90 (2003)

(5) Kodili R, Hajjou M, Berman AB, Bansal MB, Zhang S, Pan JJ, Schecter AD.
Chemokines induce matrix metalloproteinase—2 through activation of epidermal growth
factor receptor in arterial smooth muscle cells. Cardiovasc. Res. 69: 706-715 (2006)

(6) Newby AC, Zaltsman AB. Molecular mechanism in intimal hyperplasia. J. Pathol. 190:
300-309 (2000)

(7) Cho A, Reidy MA. Matric metalloproteinase-9 is necessary for the regulation of
smooth muscle cell replication and migration after arterial injury. Circ. Res. 91: 845-851
(2002)

(8) Lin SJ, Lee IT, Chen YH, Lin FY, Sheu LM, Ku HH, Shiao MS, Chen JM, Chen YL.
Salvianolic acid B attenuates MMP-2 and MMP-9 expression Iin vivo 1n
apolipoprotein—E—-deficient mouse aorta and in vitro in LPS-treated human aortic
smooth muscle cells. J. Cell Biochem. 22: 372-384 (2007)

(9) Jung BS, Shin MG. Hyangyak-Dictionary. Younglimsa, Seoul, Korea. p. 386 (1990)

(10) Park EH, Kahn JH. Supressive effects of propolis in rat adjuvant arthritis. Arch.
Pharm. Res. 22: 554-558 (1999)

(11) Yang KS, Yu JH, Hwan. JI, Yang R. Synergistic effect of citric acid on antioxidant

property of red pepper. Korean J. Food Sci. Technol. 6 (1974)

(12) Chun HJ, Lee SW. Studies on Antioxidative Action of Garlic Components Isolated
from Garlic. The Korean Home Economics Association. 24: 43 (1986)

(13) Teris A, Van Beek, Marteen AP, Gerrit PL. Invastigation of the essential oil of
vietnamese ginger. Phytochemistry. 26 (1987)

(14) Lee YN. Flora of Korea. Kyohaksa. Seoul, Korea. pp. 1107-1109 (1996)

(15) Lee CB. Tlustrated Flora of Korea, Hyangmoon Publish Co. Seoul, Korea pp. 231-231
(1979)

(16) Leung AY. Encyclopedia of Common Natural Ingredients, John Wiley & Sons, Inc.
New York, USA. pp279-274 (1980)

(17) Sheo HI. The antibacterial action of galic, onion, ginger and red pepper juice. J. Kor.
Soc. Food Sci. Nutr. 18:94-99 (1999)

(18) Thomson M, Al-Qattan K, Al-Sawan M. The use of ginger (Zingiber officinale

Roscoe) as a potential anti-inflammatory and antithrombotic agent. Elsevier Science

- 166 -



Ltd. 67:475-478 (2002)

(19) Balkwill FR, Maylor MS, Malik S. Tumor necrosis factor as an anticancer agent. Eur.
J. Cancer. 26:641-644 (1990)

(20) Cooksley VG. Aromatherapy, Englewood Cliffs, NJ. UK. pp. 349-350 (1996)

(21) Chang WS, Chang YH, Lu FJ, Chiang HC. Inhihitory effects of phenolics on xanthine.
Anticancer Res. 14:501-506 (1994)

(22) Lee IK, Ahn SY. The antioxidant activity of gingerol. Korean J. Food. Sci. Technol.
17(2):55-59 (1985)

(23) Zakaria—Runkat, Nurahma, E Prangdimurt, Tejasari. Antioxidant and
immunoenhancement activities of ginger (Zingiber officinale Roscoe)n extrcts and
compounds in vitro and in vivo mouse and human sytem. Nutraceuticals & Food.
8:96-104(2003)

(24) Yu MH, Im HG, Lee HJ, Ji YJ, Lee IS. Components and their antioxidative of
Methanol extracts from sarcocarp and seed of Zizyphus jujube var. inermis Rehder ]J.
Food Sci. Technol. 38(1):128-134 (2006)

(25) Re R, Pellegrini N, Proteggente A, Yang M, Riceevans C. Antioxidant activity
applying an improved ABTS radical cation decolorization assay. Free Radical Biol. Med.
261 1231-1237 (1999)

(26) Jeong SH, Chang KS, Kim YJ. Optimization of curcumin extraction from
Turmeric(Curcumalonga L.) using supercritical fluid COs Food Engineering Progress.
8(1):47-52(2004)

(27) Choi HS. Peroxide and nutrition of lipids. J Korean Soc Food Nutr. 23: 867-878 (1994)

(28) Higasi GS. Appraisement of antioxidative activity from vegetables. Jap J. Food Ind.
57 56-64 (2000)

(29) Cha WS, Kim JH, Lee KH, Kwon HJ, Yoon SJ, Chun SS, Choi UK, Cho YJ.
Antioxidative and Inhibition Activities on Helicobacter pylori of Spice Extracts. ]
Korean Soc. Food Sci. Nutr. 35(3): 315-320 (2006)

(30) Kim HJ, Jun BS, Kim S K, Cha JY, Cho YS. Polyphenolic compound content and
antioxidative activities by extracts from seed, sprout and flower of safflower
(CarthamustinctoriusL.). J. Korean Soc. Food Sci. Nutr. 29:1127-1132 (2004)

(31) Park SJ, Lee KS, An HL. Effects of dropwort powder on the quality of castella. J.
East Asian Soc. Dietary Life 17: 834-839 (2007)

(32) Song GS, Kwon YJ. Analysis of the volatile constituents of Oenanthe stolonifera DC.
J. Korean Soc. Food. Nutr. 19: 311-314 (1990)

(33) Kim JK. Illustrated Natural Drugs Encyclopedia. Namsangdang, Seoul, Korea p. 244
(1984)

(34) Jo HW, Lee SH, Nam DH, Kim JY, Lee JS, Park JC. Antioxidant activity and
phytochemical study on the aerial parts of Oenanthe javanica. Kor. ]J. Pharmacogn. 39:

- 167 -



142-145 (2008)

(35) Mun SI, Joh YG, Ryu HS. Protein and amino acid composition of watercress,
Oenanthe stolonifera DC. J. Korean Soc. Food Nutr. 19: 133-142 (1990)

(36) Lee HY, Yoo MJ, Chung HJ. Antibacterial activities in watercress(QOenanthe
stolonifera DC.) cultivated with different culture methods. Korean J. Food Culture 16:
243-249 (2001)

(37) Fujuta T, Kadoya Y, Aota H, Nakayama M. A new phenylpropanoid glucoside and
other constituents of Oenanthe javanica. Biosci. Biotech. Bioch. 59: 526-528 (1995)

(38) Park JC, Han SY, Yu YB, Lee JH. Isorhamnetin sulphate from the leaves and stems
of Oenanthe javanica in Korea. Planta Med. 61: 377-378 (1995)

(39) Rhee HJ, Koh MS, Choi OJ. A study on the volatile cinstituents of the water
dropwort (Oenanthe stolonifera DC). Korean J. Food. Sci. 11: 386-395 (1995)

(40) Lee KL, Park KY, Rhee SH. Antimutagenic effect of green-yel-low vegetables toward
aflatoxin Bl and 4-nitroginoline-1-oxide. J. Korean Soc. Food Nutr. 21: 143-148 (1992)

- 168 -



	염증 및 알러지 개선용 기능성 제품 개발
	요약문 
	목차

	제 1 장 연구개발과제의 개요
	제1절 연구개발의 목적
	제2절 연구개발의 필요성
	1. 기술적 측면
	2. 경제 산업적 측면
	3. 사회 문화적 측면

	제3절 연구개발의 범위
	1. 염증 및 알러지 개선용 기능성제품 개발을 위한 소재 연구
	2. 기능성 음료 제조용 개다래와 향신료의 초임계 추출물 제조 기술 개발
	3. 천연 발효물을 이용한 기능성 음료 개발


	제 2 장 국내외 기술개발 현황
	제1절 해외
	제2절 국내

	제 3 장 연구개발수행 내용 및 결과
	제1절 개다래 초임계 박 추출물의 알러지 및 염증 개선 효능 연구
	1. 개다래의 추출 조건에 따른 분획의 효능 비교
	가. 시료 및 실험 방법
	(1) 개다래의 열수 및 주정 추출
	(2) 초임계 추출 및 개다래 박의 주정 추출
	(3) 세포배양 및 세포 독성 측정
	(4) Nitric oxide(NO) 생성량 측정
	(5) β-hexosaminidase 방출 억제능 측정

	나. 결과
	(1) RAW 264.7 cell에 대한 세포 독성 측정 및 Nitric oxide(NO) 생성량 측정
	(2) RBL-2H3 cell에 대한 세포독성
	(3) β-hexosaminidase 방출 억제능 측정


	2. 개다래 및 개다래 박 추출물의 항염증 효과
	가. 시료 및 실험 방법
	(1) 세포주 배양
	(2) 세포독성 측정 및 NO 생성량 측정
	(3) PGE2 및 TNF-α 생성량 측정

	나. 결과
	(1) 세포 독성 측정 및 Nitric oxide(NO) 생성량 측정
	(2) PGE2 및 TNF-α 생성량 측정


	3. 개다래 및 개다래 박 추출물의 항알러지 효과
	가. 실험 방법
	(1) 세포배양 및 세포독성 측정
	(2) β-Hexosaminidase 방출 억제능 측정
	(3) Compound 48/80에 의한 탈과립에 대한 보호효과
	(4) TNF-α 생성 억제능 측정

	나. 결과
	(1) 세포독성
	(2) 비만세포 보호 효과
	(3) TNF-α todtjd djrwpsmd


	4. 개다래 효소처리 추출물의 관능특성
	가. 실험방법
	(1) 개다래 효소처리 추출

	나. 결과

	5. 개다래 박 추출물의 GC/MS 분석
	가. 실험 방법
	(1) GC/MS 분석

	나. 결과

	6. 개다래 박 추출물의 활성 성분 분석
	가. 방법
	(1) 계통분획
	(2) NO 생성 억제능
	(3) Sepbox 2D 분획

	나. 결과
	(1) 개다래 박 분획물의 활성 검색


	7. 개다래 에틸아세테이트 분획으로부터 활성 성분의 분리 및 동정
	가. 실험방법
	(1) 세포배양 및 세포독성 측정
	(2) β-Hexosaminidase 방출 억제능 측정
	(3) 세포 독성 측정 및 Nitric oxide(NO) 생성량 측정
	(4) 성분 분리 및 동정

	나. 결과
	(1) 개다래 추출물, 분획, 단일성분의 항알러지 효과
	(2) 개다래 추출물, 분획, 단일성분의 항염증 효가
	(3) 구조



	제2절 생강 초임계 추출물의 알러지 및 염증개선 효능 연구
	1. 생강 추출물의 항산화능 비교
	가. 시료 및 실험 방법
	(1) 시료 조제
	(2) 용매 추출
	(3) 초임계추출
	(4) 초고압추출
	(5) 총 폴리페놀 함량 측정
	(6) 총 폴라보노이드 함량 측정
	(7) 3-3, α-α-Diphenyl-β-picrylhydrazy(DPPH) radical 소거활성
	(8) ABTS radical 소거활성

	나. 결과
	(1) 생강 용매추출물의 항산화능 검색
	(가) 수율
	(나) 총 폴리페놀 및 총 폴라보노이드 함량
	(다) DPPH radical 소거활성
	(라) ABTS free radical 소거활성

	(2) 생강 초임계 오일추출물의 항산화능 검색
	(가) 수율
	(나) α-α-Diphenyl-β-picrylhydrazyl(DPPH) radical 소거활성
	(다) ABTS radical 소거활성

	(3) 생강 초임계박 추출물의 항산화능 검색
	(가) 수율
	(나) 총 폴리페놀 및 총 폴라보노이드 함량
	(다) α-α-Diphenyl-β-picrylhydrazyl(DPPH) radical 소거활성

	(4) 생강초고압 추출물의 항산화능 검색
	(가) 수율
	(나) 총 폴리페놀 및 총 폴라보노이드 함량
	(다) DPPH radical 소거활성



	2. 생강의 항염증 효과
	가. 시료 및 실험 방법
	(1) 세포주 배양
	(2) Nitric oxide(NO) 생성량 측정
	(3) Western blot에 의한 단백질발현 조절 효과 측정

	나. 결과
	(1) Nitric oxide(NO) 생성량 측정
	(가) 추출물 및 분획의 세포독성 및 NO 생성 억제능 측정
	(나) 초임계 오일의 세포독성 및 NO 생성 억제 활성 측정
	(다) 초임계 박의 세포독성 및 NO 생성 억제 활성 측정
	(라) Gingerol의 세포독성 및 NO 생성 억제 활성 측정

	(2) Western blot에 의한 단백질 발현 조절 효과 측정
	(가) 초임계 오일의 iNOS, COX-2 단백질 발현 억제 효과
	(나) 박 에탄올 추출물의 iNOS, COX-2 및 HO-1 단백질 발현 억제효과



	3. 생강의 항알러지 효과
	가. 시료 및 실험방법
	(1) 생강 오일의 항알러지 효과
	(가) 세포생존율 측정
	(나) β-Hexosaminidase 방출 억제 측정
	(다) Prostaglandin E2(PGE2) 방출 억제 측정
	(라) Interleukin 4(IL-4) 생성 억제 측정

	(2) 생강 박의 항알레르기 효과
	(가) 세포생존율 측정
	(나) β-Hexosaminidase 방출 억제 측정
	(다) Prostaglandin E2(PGE2) 방출 억제 측정
	(라) Interleukin 4(IL-4) 생성 억제 측정


	나. 결과
	(1) 생강 오일의 항알러지 효과
	(가) 생강 오일의 항알러지 효과
	(나) β-Hexosaminidase 방출 억제 활성
	(다) PGE2 생성 억제 활성
	(라) IL-4 생성 억제 활성

	(2) 생강 박의 항알레르기 효과
	(가 ) 생강 박의 세포생존율
	(나) β-Hexosaminidase 방출 억제 활성
	(다) PGE2 생성 억제 활성
	(라) IL-4 분비 억제 활성



	4. 생강의 활성 성분 분석
	가. 시료 및 실험 방법
	(1) Gingerol 및 shogaol 함량

	나. 결과
	(1) 생강 추출물 및 분획의 gingerol 및 shogaol 함량 측정



	제3절 미나리 발효액의 간 기능 개선에 대한 효능 연구
	1. 흑설탕과 올리고당으로 발효한 추출물의 항산화 효과
	가. 시료 및 실험 방법
	(1) 미나리 발효 추출물의 제조 방법
	(2) 총 플라보노이드 함량 측정
	(3) DPPH Free Radical-Scavenging 활성 측정

	나. 결과
	(1) 미나리 추출액의 총 플라보노이드 함량 측정
	(2) DPPH Free Radical-Scavenging 활성 측정


	2. 발효액의 tert-butylhydroperoxide(t-BHP)에 의한 산화적 손상에 대한 보호 효과
	가. 시료 및 실험 방법
	(1) 세포배양 및 손상 유도에 대한 간세포 생존율 측정
	(2) Lactate dehydrogenae(LDH) leakage 억제 효과

	나. 결과
	(1) 세포배양 및 손상 유도에 대한 간세포 생존율 측정
	(2) Lactate dehydrogenae(LDH) leakage 억제 효과


	3. 발효액의 간암 세포 성장 억제 효과
	가. 시료 및 실험 방법
	(1) 세포배양 및 생존율 측정
	(2) HepG2 세포의 형태 변화 관찰

	나. 결과
	(1) 세포배양 및 생존율 측정
	(2) HepG2 세포의 형태 변화 관찰


	4. 미나리 발효액의 활성 성분 분석
	가. 시료 및 실험 방법
	(1) HPLC 분석
	(2) MS 분석
	(3) HPLC 재분석

	나. 결과
	(1) HPLC 분석
	(2) MS 분석
	(3) HPLC 재분석


	5. 미나리 발효액의 유용 성분인 caffeic acid, chlorogenic acid, ferulic acid의 tert-butylhydroperoxide(t-BHP)에 의한 산화적 손상에 대한 보호효과
	가. 시료 및 실험 방법
	(1) 세포배양 및 손상 유도에 대한 간세포 생존율 측정
	(2) Lactate dehydrogenase(LDH) lezkage 억제
효과

	나. 결과
	(1) 세포배양 및 손상 유도에 대한 간세포 생존율 측정 결과

	6. 미나리 발효액의 유용 성분인 caffeic acid, chlorogenic acid, ferulic acid의 간암 세포 성장 억제 효과
	가. 시료 및 실험 방법
	(1) 세포배양 및 생존율 측정

	나. 결과
	(1) 세포배양 및 생존율 측정


	7. 사염화탄소 투여로 유발된 렛트의 간 손상에 대한 미나리 발효액의 보호 효과
	가. 시료 및 실험 방법
	(1) 공시동물
	(2) 실험동물의 분류 및 처리
	(3) 혈청의 화학성분 및 효소활성 검사
	(4) 조직학적 펴가
	(5) RT-PCR에 의한 mRNA 발현변화
	(가) Total RNA 추출
	(나) cDNA 합성
	(다) Polymerase chain reaction (PCR)


	나. 결과
	(1) 혈청 인자들에 대한 미나리 발효액의 전처리 영향
	(2) 조직학적 평가
	(3) RT-PCR에 의한 mRNA 발현변화



	제4절 기능성 음료제조용 개다래와 생강의 초임계 추출물 제조 기술 개발
	1. 개다래의 초임계 추출 최적화 조건 설정
	가. 시료 및 실험 방법
	(1) 초임계 추출
	(2) 개다래와 개다래박의 열수 및 주정추출
	(3) 일반성분
	(4) 유리아미노산
	(5) 유리당
	(6) SDE법에 의한 휘발성 향기성분의 추출
	(7) 휘발성 향기성분의 분석
	(8) 개다래 및 개다래 박 추출물의 특성 비교
	(가) 총 폴리페놀 함량
	(나) 총 플라보노이드 함량
	(다) 항산화력

	(9) 묘사분석 및 기호도 평가

	나. 결과
	(1) 개다래의 초임계 추출 수율
	(2) 개다래 및 개다래 박의 성분 비교
	(3) 개다래 및 개다래 박 추출물의 특성 비교
	(4) 묘사분석 및 기호도 평가


	2. 생강의 초임계 추출 최적화 조건 설정
	가. 시료 및 실험 방법
	(1) 초임계 추출
	(2) 색도
	(3) 유동 특성
	(4) Gingerol 함량
	(5) DPPH(2,2-diphenyl-1-picryl-hydrazyl) radical 소거능
	(6) ABTS radical 소거능
	(7) Linoleic acid와 β-carotene의 coupled oxidation에 대한 항산화 활성
	(8) 휘발성 햐이성분의 추출 및 분석

	나. 결과
	(1) 생강의 초임계 추출 수율
	(2) 생강 추출물의 색도 및 외관
	(3) 생강 추출물의 유동특성
	(4) 생강 추출물의 gingerol 함량
	(5) 생강 추출물의 항산화 활성과 Linoleic acid와 β-carotene의 coupled oxidation에 대한 항산화 활성
	(6) 생강 추출물의 휘발성 향기성분


	3. 생강 추출물 대량생산을 위한 현장적용 시험
	가. 시료 및 실험 방법
	나. 결과

	4. 미나리 당 발효액의 품질특성
	가. 시료 및 실험방법
	(1) 미나리 발효 및 숙성
	(2) pH 및 적정산도
	(3) 당도 및 환원당
	(4) 색도
	(5) 묘사분석 및 관능검사
	(6) 아토피 예방용 제품 개발
	(7) 통계 분석

	나. 결과
	(1) 미나리 추출액의 이화학적 특성
	(2) 색도
	(3) 미나리 추출액의 관능적 특성



	제5절 천연 발효물을 이용한 기능성 음료 개발
	1. 개다래와 미나리 발효물을 이용한 음료(75mL, Bot)개발
	가. 시료 및 실험 방법
	(1) 소비자 기호도 평가에 의한 배합비 설정
	(가) 일반성분 검사
	(나) 1차 기호도 평가
	(다) 2차 기호도 평가
	(라) 3차 기호도 평가
	(마) 최종 기호도 평가


	나. 결과
	(1) 소비자 기호도 평가에 의한 배합비 설정
	(가) 일반성분 분석
	(나) 1차 기호도 평가
	(다) 2차 기호도 평가
	(라) 3차 기호도 평가
	(마) 최종 기호도 평가



	2. 천연물 추출 공정도 확립
	가. 추출조건 확립
	(1) 대추의 추출조건 확립
	(2) 감초의 추출조건 확립
	(3) 혼합단계
	(4) 살균단계
	(5) 층진단계


	3. 제품의 품질변화 실험
	가. 시료 및 실험 방법
	(1) 당도측정
	(2) pH측정
	(3) 색도측정
	(4) 갈색도 측정
	(5) 총 균수 측정
	(6) 관능평가

	나. 결과
	(1) 당도측정
	(2) pH측정
	(3) 색도측정
	(4) 갈색도 측정
	(5) 총 균수 측정
	(6) 관능평가


	4. 품질지표 규명 및 유통기한 예측
	가. 품질지표 규명 및 유통기한 예측



	제 4 장 목표달성도 및 관련분야에의 기여도
	제1절 연구개발 착안점 및 달성도
	1. 연구계획시의 착안점
	2. 연구시행후의 달성도

	제2절 관련분야 기술발전에의 기여도

	제 5 장 연구개발 성과 및 성과활용 계획
	1. 연구개발 성과
	가. 학술발표
	나. 논문게재 및 투고
	다. 특허출원
	라. 기타(홍보, 시제품 및 상품화 실적)
	마. 실용화·산업화 계획
	바. 기술 확산 계획
	사. 추가연구, 타 연구에의 활용


	제 6 장 연구개발과정에서 수집한 해외과학기술정보
	제 7 장 참고문헌




