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Abstract

Objectives : The aim of this study was to investigate the anti-oxidant and anti-aging effect of the seed of
Camellia japonica L. extracted by supercritical CO,.
Methods : The cell viability was performed by MTT assay. Nitric oxide (NO) production was performed by NO

assay. The anti-oxidant effect was performed by
was analyzed expression of each 15 proteins by

beta-carotene bleaching assay and the intracellular proteome
2-D electrophoresis.

Results : Fatty acid analysis of extract from Camellia japonica L. has shown oleic acid was 84%. And the

antioxidant effect was about 186% compared with
PAGE analysis, fifteen protein changes in five

alpha-tocoperol(0.1%) by beta carotene bleaching assay. In 2D
mechanisms which was collagen synthesis pathway, MMPs,

ECM-cell interaction, cytokine, antioxidant enzymes were analyzed.

Conclusions : On this study extract from seed of Camellia japonica L. by supercritical extraction could be used

as a antioxidant and antiaging substance for the

skin.
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Fig. 1. The Process Flow Diagram for the
Supercritical  Extraction from  Camellia
Japonica L.

The conditions used for the extraction from CJL were

pressure of 350 bar, temperatures of 60 C, flow of 140
m{/min, particle size of 800-1000um.
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Gas chromatography(GC)S
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flame ionization detector (FID)E& ARESIFCE GC
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Standard(C14, C16, C18, C18:1, C18:2, C18:3)&
BF3 methodE ARESIHI. 252 methylation®
Z 2N-KOH/MeOHE ARE3IITE 240 24l
column< Supelco SP-2340 Fused Silica Capillary
Column(30m, 0.25m(1.D), 0.20um(Film))= AR&5t
Ak

4. Nitric oxide(NO) assay

RAW 264.7 cellZ 0|83l SHSAZUATEE
9] nitric oxide A4 A 5= A L
< RAW 264.7 cell& #[YA=(10 U/ml), 10% Fetal
bovine serum(FBS)7} 718 Dulbecco’s modified
Eagle’s medium (DMEM) Hiz]of|A] 37T, 5% oAk}
a7t fAE QlEolElolA  Hiesigith.  RAW
264.7 cell& 5x10" cell/well EE= 96 well plate
of Bt & 24 AR B2t Hi Sto] 1mg/L =9
LPSE Aottt 4% MEZ phenol red7} 23t
HA] 2 DMEMO| PEG40 hydrogenated castor
oil& ©]-8319 emulsione THE1l DMEMS ARSS}
o 1, 5, 10, 50, 100, 200, 500mg/Le] == S5jA]
71 & 1LPS A2 H RAW 264.7 celloll 2.5u% d7}st
o] 37C, 5% oliialetaoflA] HisIitt. 24417t HieF
3 AeHS EEst 3 100w S 100uS]
Griess A|2H1% sulfanilamide, 0.1% N-1-naphthy-
lenediamine dihydrochloride,
acidrE SRI%E & 102 3% ¥ESAIHT Microplate
readerg ©l8st 540melA FFEE S5
nitric oxide JJFE S5t

5% phosphoric

5. Beta carotene bleaching assay

Beta carotene bleaching assay(BCB)= SHAISHA|
¢l alpha-tocopherol¥} $7| H]a EA45193tt. Beta-
carotene= %! chloroform &°] linoleic acid®}
PEG-40(71&3HA)& 4o evaporator® chloroform
S &A3] AAI. o]F oxygenated water®t 3H
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6. 2D-PAGE

P} a5
5fo] 2D-PAGES
human dermal fibroblasts cell=
FAxYAFEES DMSO(dimethylsulfoxide)©l]
100mg/L2] 52 B3Il & cellsoll 2.5u% A7}t
of 37C, 5% oliksletaolA Hidsiih. 24ARE i
& xEalslo cells pellet2 B3l DPBS (Dulbecco’s
phosphate buffer saline)Z 33] washing 3t Cell
pelletel 200409] lysis buffer (urea, thiourea,
CHAPS, DTT, DDW, bromophenol blue, 2 %
pharmalyte, 2 % carrier ampholyte, 4% PIC)E 2
11 30 Tl 5A1ZF incubation 3] TS $:53t
). ThA] YA Hajolo] ARSRS oo T ThilZL A
Fotgitt. 9 A71%s5= SIsh
gradient(IPG) strip®] rehydration solution (urea,
CHAPS, DIT, Glycerol, DDW,
bromophenol blue, 2 % pharmalyte)S 7I5}]
o] xpte A0 12A417F B9t rehydration AX]
% Ettan IPGphor3(GE healthcare, USA)Ol strip&
252 5 cup loading B4l02 100 THZ,
DNase, pl markerE loading 3t & U@ oY
7RI 19 Al 500 V2 750Vhr, 264
= 1,000vZ2 800Vhr, 3@A< A= 10,000VE
18,000Vhr, 49HAll4+= 10,000V2 110,000Vhr &
17ARY  4aF A7|9sdich o A79E
(SDS-PAGE)}Z 95l SDS gel = ARRIE 14H &
2 Alolof] AAE IS & 12.5% gel solution
(monomer stock, 4X resolving buffer, DDW, 10
% SDS, 10 % APS, TEMED)E ol & 4417 &<t
234 ARR3IYEE YA A7|%9%s0] BY IPG stripS
strip  tray°]l 9% ¥ 1% DITVF =3

equilibration solution&

715 93t proteomeS E4517] 9
AABIE. 240l ARE cell>
ARg3IN e 9

immobilized pH

thiourea,

JojF71 equilibration 3t
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< 7 W SR o] F&=2 5000rpm, 20,
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FZET ARESIGIH: ofwfe] &2 oF 25%%Tt (Fig.
2).

1 =
% =0 ’./.,I’./.’

20 /{I/

L] 50 100 150 2{;3 250
time (min)
Fig. 2. The Kinetic Graph of Extraction Rate
from Camellia japonica L.
Supercritical CO. flow was 145 m{/min, extraction time
was 180min, temperature was at 60C, pressure was 350

bar.
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U2 IAFEEESS gas chromatographyS

E3lo] 62 AW (C14, C16, C18, C18:1, C18:2,

C18:3) BEASI9tt. AHMAE RAE oleic acid
(C18:1)7} 84%71F9] 7H w2 244S Bt Oleic
acid7} &ol EolQl= AA o Uo| g4I} g3t rt

L AJALL on] o] K iigojz| 1 QIek3 Y Z]ubat B
9] chromatogram== o] 12jxof, 2/d2 o<
Hol YeRA} (Fig. 3, Table 1).

3. Nitric oxide(NO) AH|&at

S

259 NO 94 Z21E &
olg 1#fmo] Rtk NOTHEERS B 9j&A 0
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Fig. 4. Inhibition of Nitric Oxide Production on
RAW 264.7 cells by Extracts from
Camellia japonica L.

NO production was LPS activated RAW 264.7 cell. The

concentrations of sample were 1, 5, 10, 100, 200, 500

mg/L. Incubated time of RAW 264.7 cell was 24hrs.

The data was obtained from 3 independent

experiments. **p<0.001, **p<0.01, *p<0.05 vs control.
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Fig. 3. Gas chromatography of fatty acid standard and extracts from Camellia japonica L.
Chromatogram of extract from CJL. GC conditions: 170C to 220C at 2C/min., FID: 230C, Split ratio: 20:1. (A) Fatty

acid standard, (B) Fatty acid from CJL extract.

Table 1. Fatty acid composition of each part of extracts from Camellia japonica L.

component of fatty acid of

NO. Fatty acid extract from CJL
1 myristic acid 0.1
2 Palmitic acid 8.6
3 Stearic acid 23
4 Oleic acid 84.0
5 Linoleic acid 5.0
6 Linolenic acid -
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4. Beta carotene bleaching assay

ZHlER 2 AZZEES] beta carotene bleaching
assay(Fig. 5)°ll41+= alpha-tocopherol 0.1% tiH] 5=
S5 UE0E AMBSIGE 1 oF 186%9] 5= K

oFL AL HARA 10% FEE S

antioxidant activity(%)

T T T
0.1% 1% 10 % 100 %
Alpha-tocopherol CJL extract

Fig. 5. Effect of Antioxidant Activity by Extracts
from Euphorbia lathyris L.

The concentrations of sample were 1, 10 and 100% of

CJL. Alpha-tocoperol(0.1%) was used as a control. The

data was obtained from 3 independent experiments.
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AFEEo] o HAYSOA 2H8sle] FH A
UERH=A] human dermal fibroblast cell(NF cell)
o SHIARIAFEES A&t ES 59
QolEgk}. Control# sample?] TH1A spot?] H
< oF 1o YehhIthFig. 6).
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5. SUEAMZYAFESY 2D gel Y

ControloAl= 780719 @A spoto] HEEC
o FHSARJAFEES AT celloi= 104271
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E Wpo] ATE EE) Wigich 2 HiAYS E o
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Fig. 6. 2D-PAGE Gel. Control(A), CJL Extract1(B).
Gel image of proteins extracted from NF cell treated with 500 ppm of CJL extract.
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Fig. 7. Effects of CJL Extract to Expression of
Enzymes of Collagen Synthesis Pathway.
The expression of protein from the human dermal

fibroblast cells, which was treated with CJL, was
compared with control.
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Fig. 8. Effects of CJL Extract to Expression of
MMPs.

The expression of protein from the human dermal
fibroblast cells, which was treated with CJL, was
compared with control.
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Fig. 9. Effect of CJL Extract to Expression of
Proteins related ECM—cell Interaction.
The expression of protein from the human dermal

fibroblasts cells, which was treated with CJL, was
compared with control.

Expression (% of control)

Intergrin B3

350
[ control ]
300 [ Jcl

3

S 250 4

c

Q

o

G 200

2

& 150

[}

[}

o

5100 -

X

w

R h I
0
IL-1a NF-k B TNF-a
Cytokine
Fig. 10. Effect of CJL Extract to Expression of
Cytokine.

The expression of protein from the human dermal
fibroblast cells, which was treated with CJL, was
compared with control.
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Fig. 11. Effect of CJL Extract to Expression of
Antioxidant Enzymes.
The expression of protein from the human dermal
fibroblast cells, which was treated with CJL, was
compared with control.
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