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ABSTRACT

Development of Materials for Functional Cosmetics Using Extracts of

Cinnamomum camphora and Camellia Seeds

Jeon kyung-mi

Advisor : Prof. Moon kyung-rye,
Dept. of Complementary & alternative Medicine,

Graduate School of Chosun University

This study has been conducted with the aim of providing practical materials for
development of an anti-hair loss agent and hair growth promotor that utilizes natural
ingredients replacing medications through experimental methods testing growth factor
protein expression promotion effect, based on MTT assay and Western blotting on human
hair papilla cells and antioxidative capacity by extracting active ingredients in 6 methods
such as hot water extraction, ethanol extraction, methanol extraction, ethanol-ultrasonic
wave extraction, methanol-ultrasonic wave extraction and superficial extraction from the
seeds of Cinnamomum camphora and Camellia japonica.

The results show that total polyphenol content was the highest on the ethanol-ultrasonic
wave extracts of Cinnamomum camphora and methanol extracts of Camellia japonica at
50.248 mg/g and 99.263 mg/g respectively, while total flavonoid content was the highest
on Cinnamomum camphora and Camellia japonica at 5907 mg/g and 11.811 mg/g
respectively.

DPPH elimination performance analysis results were that Cinnamomum camphora had the
highest performance of 96.34% on methanol-ultrasonic wave extracts while Camellia
japonica had the highest performance of 49.33% on superficial extracts. Nitrite elimination
performances of both Cinnamomum camphora and Camellia japonica turned out as
37.59% and 37.76% respectively, which were lower than the nitrite elimination
performance 90~93% of ascorbic acid (1 mg/mL), the positive control group.

There was no cell toxicity of Cinnamomum camphora observed on human hair papilla

_7_
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cells at treatment concentrations of 10 ug/mL, 100 ug/mL and 500 ug/mL, while cell
growth degree was 112.7% at 500 ug/mL. Camellia japonica seed extracts turned out to
have cell toxicity at all three treatment concentrations of 10 ug/mL, 100 ug/mL and 500
ug/mL. Cell toxicity analysis of Camellia japonica seed extracts after additional dilution
and treatment at concentrations of 0.1 ug/mL, 0.5 ug/mL and 1 ug/mL showed that there
was no toxicity at the concentration of 0.1 ug/mL.

Growth factor expression promotion effect analysis through Western blotting showed that,
after processing Cinnamomum camphora at the concentration of 100 ug/mL and
processing Camellia japonica seed extracts at the concentration of 0.1 ug/mL, the former
had PDGF-B had 142% and the latter had 99%, 164% and 105% for IGF, 99% and
78% for VEGF respectively, 106% and 99% for KGF, 101% and 108% for hGH
respectively and 97% and 99% for EGF respectively compared to the control group
(PBS).

This study resulted in that, Cinnamomum camphora extracts had high DPPH elimination
performance, with no toxicity on human hair papilla cells and great human hair papilla
cell growth promotion effect, as well as favorable PDGF-B and IGF expression effects,
all of which represent high potential to be utilized for functional cosmetics and hair
growth promotor with natural antioxidative effect, while Camellia japonica seed extracts
had poor DPPH elimination performance and some cell toxicity, thus it has been figured
that further studies regarding utilization for functional cosmetics and hair growth promotor

would be required.

Keyword: Hair loss, Cinnamomum camphora, Camellia japonica, antioxidative effect,

western blotting, growth factor
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1. A B AleF

of Arg®  Al%FQl  22-diphenyl-1-picrylhydrazyl (DPPH), L-ascorbic acid
(vitamin-C), gallic acid, narginin, sodium nitrite, diethylene glycol, Griess
reagent < Sigma-Aldrich (USA)oll A T3t AF831% 3L, MTT-assayoll A&
Fetal Bovine Serum (FBS), antibiotics- antimycotic, Trypsin - EDTA+= Gibco
BRLCo.(GrandlIsland, USA) ol A|3-[4,5-dimethylthiazol-2-y1]-2,5- diphenyltetazolium
bromide (MTT), Tryptic Soy Broth, Yeast Extract, Malt Extract, Peptone,
Dextrose, Tryptone, Bacto agari= Sigma Chemical Co. (St. Louis, Mo, USA)ol
A Fdske] ARgSEI . Wl dish & 4R35 FalconAllF& A8

Western blottingol] AF8-2 =i A1z 12 A PDGF-B9F hGHE Santa
Cruz Biotechnology, INC (Texas, USA)°ll 4 KGF, IGF-1, VEGF, EGF+= Pepro
Tech (New Jersey, USA)AlolA] Aste] AREEIH o, 2z FAQd  goat
anti-rabbit [gG-HRP+ Santa Cruz Biotechnology, INC (Texas, USA)°lA <
AH-&-SF AT
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) 718 F=
AkAA 2 A 715 A B & AR 10~20 g& 2+ 70% ethanol,
70% methanol, SFF5 7I8ld S 02~05 L7t =5 24313, 7243 5
ok §F HElE A2 Bt FEEAT 4 AR 259 FE& fd A
(2008) 5 o WH10]= T3t 9ot Z& 219 ethanol®t methanol &1 &
FEE< RIS 3023t 60 kHzo =535 DA F 7243t T o A

2 Agdd Byste FEIAn 4 AR FEES 58S
=8 o 3}X(Whatman filter paper No. 2,

==

W F2RE FE

E 1

5 Azl

Japan)ell

N-1000, Tokyo, Japan)2.2 7+
A 52 AzxsAT. B4

-

s,
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2) 2Y9A F=

Zupel 9 A E o :
2 50Tl 6AZF Az st} L FFS 5%°lstE A
FExAM 4E 350 bar, €% 50C, REx&m Y FFL 6

Az ANEE

ml/min® 2 70% F

Table 1. Extraction condition of superficial extraction group

F & Z(Extractor) 8] Z(Separator)
BEguHF G% A7) Runtime
o o (ml/min) o o (m];min) () (min)
(bar) (T) (bar) (C)
350 50 6 ml/min 40 40 60 2 120
70min F
— 5 —
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vacuum evaporation (Eyela, N-1000, Tokyo, Japan)S.& 7+et Ff/3sted &ul&E
A AR & 80CAA T2 Az 52 AdxH 7
ARG A7FA 20T oA BE R St

uE c
(bar) B D
Wt 1 SERHFY S ER0FY =BRX
A
150bar s
0
AlZk{min)
Hz
== =9 | »I= =0 RZzE&uFQ s 2
TS N T e 2y PR R
Rt A | 7 (D) Azt
) (®)
10 | 10 100 20 10 60 30 10 160

Figure 1. Superficial extraction process
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T Z9¥Hs FFLS Folin-Denist & T3t 43T Methanol= &3 3}
o 1 mg/mL 5= FH|Z A|E 100 pLoll Folin-Denis reagent (Fluka, Buchs,
Switzerland)E 100 pLS 7hste] &3 & 3&3F Ao ¥EAHH. 38 +
10% sodium carbonate solution 100 pL-& 7}ske] E3F3stal 1A1ZF H-EAIZ &
FZAE FH3t Microplate reader (Molecular Devices, Sunnyvale, CA, USA)E
o]-§3t 760 nmolX FFE=E SAHAT F E2lds FFS Methanolol =
?l 10 pg/mlL, 20 pg/mL, 30 pg/mL, 40 ug/mL, 50 pg/mL 2] gallic acid®] &
A& ol &t T

AN

2) & SHER= FFSA

T EttEkolE FFE A T WH[1]eR2 F4s e, methanolZ 83
3t 1 mg/mL #5=2 FHIS AlS 100 pLoll diethylene glycol= 1 mL¥ 7}s}h
of 38t €3 & 1 N NaOHE 100 pL 7}sle] 2 &3sta 37°C water
bathol 4 1A &< HEEAIZY. 1AZF ¥ Microplate reader (Molecular
Devices, Sunnyvale, CA, USA)E ©|&3t 420 nmolA FFEE A3
EFEAE naringinge ARESEEC™ 10 pg/ml, 20 pg/ml, 30 pg/ml, 40 p
g/mL, 50 pug/mL &5 ZFHFIAS At F STHolE FFs &
AFsk AT

M

3) DPPH Y2 &A%5 53

DPPH #dz &A% A S PH[ez FHsgoen, 4 A&
methanol & ©]83t 1 mg/mL 52 FHISIAT DPPH AleF H& Athdl
ZEjoll A 01 mM FE7F EEF methanoldl =4 #1354t AlE 100 pL3t

DPPH Al¢F 05 mL& ¥ 208 S HS A2 z=xdoA weAz &
Microplate reader (Molecular Devices, Sunnyvale, CA, USA)E ©]&3}o] 517

e

_7_
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nmol A FEEE FASAT. sANEToE AE A methanolS AH&3HA

3, FAHET o2 AE Al ascorbic acid (1 mg/mL)E 713t 9 =1
o2 4A3d& FIdsAdv. DPPH #HHZd 2745 tbed 2& 4SS o] &3ty

DPPH A& (Inhibitory activity, %)< AFZ3st3Th

DPPH inhibition (%) = [1-(AN& AT FFE/AE F ATy F%F
%)]%100

g HARD 2A% 53

Zt N g9 ofd4ld A S (nitrite-scavenging ability, NSA)2 Gray & Dugan
o WM2]eE =AUt 1 mM NaNO & 50 pLoll 1 mg/mL §%9] A&
50 uLE #7bstal, «7]1¢] 01 N HCl €(pH 1.2)= 300 uL 7}t whg 8-
o] HFHIE 04 mLE 3t 37°CollA 1AZF WA H T ¥E8 & 2% acetic
acid 8<% 2 ml, Griess reagent 0.2 mLE 7}sto] & &8s oh&, A4 15
3 WES-A] 7] 31 Microplate reader (Molecular Devices, Sunnyvale, CA, USA)&
o] &3] 520 nmolA FFEE SATIY WEsh= opFAH Y F& AFEIIATH
fzxrog Alg il SF/RTE ARSI, 8 NET 22 Griess reagent Al
Can fz7ro2Zs AlE 4l ascorbic acid (1 mg/mL)E
TE 2o E HAFS FHsIAT ofAANE AATE e 2 2

< o]&3le] A& (Nitrite inhibition, %)< 4FZ3+S T

Nitrite inhibition (%) = [1-(A&% ALY FIRAE=/AE F A F%F
%)]%100
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4. B5F AlXZJ 3t invitro AE =S4 H7}

1) AdFEE A
SUF FEEMEE 259 F)F 5 A FEEMES
PBS (Phosphate buffered saline)oll 10 mg/mL FE=&
e w71 3l 3087 Al vortexing ¥ $ 3037t sonication 3FH O,
8,000rpm o = 1023t ¥4 £23 & B84 AES AAS 45 A& AEA

98 WE2 Agad

A7 25 ME (Human follicle dermal papilla cell, HFDPC)+= Promocell Ak
oA FHiE S ARE Fem, AlEe wi¥H AP olE PromocellAH
% & HlA|Ql Follicle Dermal Papilla Cell Growth Medium
(Ready-to-use) (Cat. No. C-26501)& At&stHi o, v Ay 2 A&
Al3Ee] FH= Promocellol A Al 3dt= Aol Foto] AT
HFDPC AlZ Hj¥2 SANYO CO; incubator AF8-3te] 5% CO, 37X A Hj
& st HigE7ldl Aldol|l AE-E HFDPC AMEE A ZH] %4 & (confluency)
7} 80 ~ 85% AFE wWrkA M wjdFS A

3) MTTassay

!

A\
flo

Zr A8 E{HF AHEMHFDPC, promo CELL)o ©lxE AE&
Mosmann®] WHE §& AASAT13].

A AZT7E AA FE7HA AR AZE W FE T4 EE(trypsin A 2]
H)stal, 24 well plateel Z7] confluency”t 20 ~ 25%7} HA AL E HITTF &
confluency”} 70 ~ 80% = A F7F viFetaith. WA S suction® = A Akl
375=  warming ¥ Follicle Dermal Papilla Cell Growth Medium
(Ready-to-use) (Cat. No. C-26501) 1.0 mL OS2 w2 & n S}

_9_
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?j]—

PBSE AHEstAth AAFEE 2T alF A 1 mLol tiste] 0.05 mL (50
ul) A2l & HF F=7F 500 ug/mL, 100 ug/mL, 10 ug/mL°] = A 37}A] &
=7t JA At suF FEEMEE 253 F5), 9 A FEEME
& 259 FE2)E EF AHY Ae 119 HEE Agste], Ay Fol HF
E%7F 500 ug/mL, 100 ug/mL, 10 ug/mLo] FA g F 48A1ZF F7} vl
33T

i 25 ¥ 100 uLe] MTT solutions 7+ wellel H7tstal & 4o] 3A3F &
b F7ER AE wjgrlolA wiFsted MTT7E S5 =5 83l

HjFol S suction® 2 3] AAZT F Z welldl YA H formazan AA
DMSO (Amresco, 0231-500ML) 200 ulLZ FoA 2z &oj&E thg 100 ul ¥
=15 96 well2 $7 ELISA reader (Molecular Devices, USA)E ©| &3t 550

nmol A FFE=E SAIASG

of

R
=
R
=
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5. Western blotting= 33 AA<AX LA A X

A BfF AMEZFE A WP &, SuF F2E, 59 A FE2E5S 100
ug/mLe] FTEZ AHE F 484 FHol MzoA A== 67kA ] AR
PDGF-B, KGF, IGF, VEGF, hGH, EGF ©@@ZdEo] od& SDS Zglotadolnr}
°o|= #7]%9% (SDS PAGE)ANA 7952
o]-g3t] =73ttt

FEES 2¢ ¢ AT A BEHF AHAEE v F PBS (phosphate
Buffered Saline) 23] A% 3}3, 2% NET buffer (150 mM NaCl, 5 mM EDTA
pH 8, 50 mM Tris-HCI pH 74)E ©]&3t] AEE 8§33t sonications 53l

NEZFEES AxstAt
AxFEES ld FFsto 20 ngd @S SDS PAGEC A 150 VE 14
et A719EstaL electro - Dblotterg AMESt 70 Vo 30E%F Nylon

membrane filterol]l %713 W3 §H(5% skim milk solution)l filterE T 13l
ShERE St Wik ith o] % TBS AlA o= 1083t 33 AlHsta 13 IdAE
o] &3] TAIZE 30% &+ WHSAIHA oW AFHYow 33 AHZ & 221 FAR
IANZE &9 WA 7|2l AH Yo g 33] AHg & ECL 7|EE ©]&3l HE
RN = WS ol &ote] Tl B ARSI

AHEE AAJAE PDGF-B, KGF, IGF-1, VEGF, hGH, EGF, & Pepro Tech
(US)AFoll Al AlFS, ©olx&A|= goat anti-rabbit [gG-HRP (Santa Cruz
Biotechnology, INC)E& T35t AH&3tAth
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RE ARe BAe 3w wE £3HYy, RE APATE SPSS package
program (Statistical Package for the Social Sciences, V.21, SPSS Inc., Chicago)<
AHgEte] BA BAs AT BA HS Mean + SDE EASAL SAEMS

Student’s t-testZ EA3F oM p<0.05 #S FoAA Je AR XA
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1. |+23

1 AGAA F2E S8

AAA L guloh FEWHol we ABESo YRS WMEe] FEFE I
ANE FHolE Btk B AH|A F2H HuTel 9 Ko 74 gu) @ F2
ol me 82 A4S TH(Table 2).

wpRe} Eul A RE ke 28T 2204 A1 B

Table 2. Extracted vyield in the water, ethanolic, methanolic, ethanol-sonication,
methanol-sonication, and super critical extracts from Cinnamomum camphora and Camellia
japonica.

Extracted  yield (%)

Extracts
CC a
Water 1.007 0.7062
thanol 1.3809 1.7619
Methanol 1.6191 1.3962
Ethanol-Sonication 1.9623 1.6019
Methanol-Sonication 2.0378 1.8095

DM: Dendropanax morbifera
RM: Rosa multiflora

_13_
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FZEA 76079 + 3805 (mg/g)E M =A Uelgon, e -xgy F&
EolA 50248 + 4.020 (mg/g), W& FE=olA 30871 + 1.544 (mg/g) =
F FEEAA 28950 = 1158 (mg/g), WA FE=ENA 10356

£ 0932

(mg/g), AL FZE0A 9991 + 0450 (mg/g) =AZ F Zddls o] U

Eb st th(Table 3)

Table 3. Total polyphenols content of Cinnamomum Camphora extracts.

Cinnamomum Ethanol-Soni  Methanol- Super
Water  Ethanol Methanol . o o

camphora extracts cation Sonication  critical

Polyphenol 28.950 9.991 30.871 50.248 76.097 10.356

contents (mg/ g) + 1158 + 0450 + 1544 + 4.020 + 3.805 + 0.932

Values are expressed as Mean + SD; n=3.
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2 &9 A
Y A FEE 6T T EZHs
99263 + 3276 (mg/g)= 713
(mg/g), T F==°lX 14261
11.860 + 0.605 (mg/g), N&h&-=
FZEE0A 0323 £ 0013 (mg/g) A

\=]
w4

Al
mg/g), MEE-Z33

W

5

= 99
=gkom,
0.271

filo
e

i
0o
Ao

H
B o W

& 22
=z &

Table 4. Total polyphenols content of Camellia Japonica seed extracts.

H+

==X

TE=

A, W FEENA

Z=Eo|A 33262

1.297
ol A

N 2411 + 0159 (mg/g), N
Z89E F7Fol JERItH(Table 4).

Camellia japonica Ethanol Methanol Super
Water Ethanol  Methanol L L. L

seed extracts Sonication Sonication critical

Polyphenol 14.261 0.323 99.263 2411 11.860 33.262

contents (mg/g) =+ 0271  + 0.013 + 3.276 + 0.159 + 0.605 + 1.297

Values are expressed as Mean + SD; n=3.
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oA 0516 + 0.034 (mg/g) AR F ZTetRxolE aFo] YE ST (Table 5),
Hehs FE2EG odEgs FEEIAMNE T g olErt AEHA
A =

Table 5. Total flavonoids content of Cinnamomum Camphora extracts.

907 + 0266 (mg/g)=E 7 =Ror, dete-z53
5.067 + 0431 (mg/g), ZUA FEEIA 1328 = 0060 (mg/g), =

Cinnamonin Water  Ethanol Methanol Etl}anf)l Mei;haI}Ol Sl.l}.)er
camphora extracts Sonication  Sonication critical
Flavonoid 0.516 040 040 5.067 5.907 1.328
contents (mg/g)  + 0.034 a a + 0431 + 0.266 + 0.060

Values are expressed as Mean + SD; n=3.
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(2) 9 ¥ FE=

M K F2E 6% F

mlu
i)
f
b
2
[
e
oy
o
Si
&
e
i)
&
=2
I

to
B
oo
1=
o

ZEA 11811 + 0886 (mg/g)= 7IME =¢oH

5818 + 0378 (mg/g), =YA FE=EA 3776 + 0359 (mg/g), 7T T==
o] A 2469 + 0.086 (mg/g), MEE FZE|A 0802 + 0.036 (mg/g) wAE =
ZR ol FEFo] e o, dEs FEEANAE SRV HEHA
4o Ao EAETKTable 6)
Table 6. Total flavonoids content of Camellia Japonica seede extracts.
Camellia japonica Water Ethanol  Methanol Etl}anf)l Me’.char}ol 51:1];.361'
seeds extracts Sonication  Sonication critical
Flavonoid 2.469 040 0.802 5.818 11.811 3.776
contents (mg/g) + 0.086 - + 0.036 + 0.378 + 0.886 + 0.359

Values are expressed as Mean + SD; n=3.
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4

L 6% F2ET F2E =1

2 AF8-3F ascorbic acid (1

ML d
>

ol
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v
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ox,
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mg/mL)e] DPPH
mg/mL)e] DPPH
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Figure 2. DPPH radical scavenging activity of Cinnamomum camphora
extracts. Con, control (vehicle) as negative control group; AA, ascorbic
acid (Img/ml) as positive contro lgroup; CCWE, Cinnamomum camphora
water extracts; CCEE, Cinnamomum camphora ethanolic extracts; CCME,
Cinnamomum camphora methanolic extracts; CCESE, Cinnamomum
camphora  ethanolic  sonication extracts; CCMSE,  Cinnamomum
camphoram ethanolic sonication extracts; CCSE,Cinnamomum camphora
super critical extracts. All data are mean + SD of triplicates

determinations. Significantly different from the control value : *p<0.05
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T M FEFE 63 DPPH &AFE B4 2y, 2944 FEE9
=0 g5 Bygon 4933%2 DPPH £A%S Ryt I t&os wWes %
23 FE2E(34.10%), NeE-229 FEE(3036%), TFF FEE5(20.98%), ol

(Figure 3)
120 -
$ 100 -
foy
% 80
.%ﬂ 60 1 =
5 40 - *
L
£ 20-
i 0.

RS S T SR SRR
oY S d&d’fb@i‘*@"&d’

Figure 3. DPPH radical scavenging activity of Camellia japonica seed
extracts. Con, control (vehicle) as negative control group; AA, ascorbic
acid (I mg/ml) as positive control group;, CJWE, Camellia japonica
water extracts; CJEE, Camellia japonica ethanolic extracts; CJME,
Camellia japonica methanolic extracts; CJESE, Camellia japonica ethanolic
sonication extracts; CJMSE, Camellia japonica methanolic sonication
extracts; CJSE, Camellia japonica super critical extracts. All data are
mean * SD of triplicates determinations.Significantly different from the

control value : *p<0.05
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Acorbic

&

&

HE=To = A

)

1 mg/mL)°] opEAd &

Acid (1 mg/ml)2] o}&4td AAFLE 90~9B% = JEFST

al
W
-

s
HAr

A FE==NA 7

(27.24%), ™)

(19.31%) A E obd4rE &A7%0] UeRth

a8

=32 2
o T T

(25.86%),

al
W
N

ol

<t

(Figure
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Figure 4. The nitrite-scavenging activity of Cinnamomum camphora
extracts. Con, control (vehicle) as negative control group; AA, ascorbic
acid (Img/ml) as positive control group; CCWE, Cinnamomum camphora
water extracts; CCEE, Cinmamomum camphora ethanolic extracts; CCME,
Cinnamomum  camphora  methanolic  extracts; CCESE, Cinnamomum
camphora ethanolic sonication extracts; CCMSE, Cinnamomum camphora
methanolic  sonication  extracts; CCSE,  Cinnamomum  camphora
supercritical extracts. All data are mean + SD of triplicates
determinations. All data are mean + SD of triplicates determinations.

Significantly different from the control value : *p<0.05
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&z %%%(29.14%), WeE FEE(27.59%), ol
Nehe FEE(24.66%), TFT FEE(19.83%) A Z obA4A 2750 Yyt

100 +
&
E?SD_
E
@ 60 -
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g *
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Figure 5. The nitrite-scavenging activity of Camellia japonica seed
extracts. Con, control (vehicle) as negative control group; AA, ascorbic
acid (I mg/ml) as positive control group; CJWE, Camellia japonica
water extracts; CJEE, Camellia japonica ethanolic extracts; CJME,
Camellia japonica methanolic extracts; CJESE, Camellia japonica ethanolic
sonication extracts; CJMSE, Camellia japonica methanolic sonication
extracts; CJSE, Camellia japonica super critical extracts. All data are
mean *+ SD of triplicates determinations. Significantly different from the
control value : *p<0.05
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3. 255 M HF invitro AIX =4 HI}

SUR FEEMWEE 229 FF)S A EHFF AZ 10ug/ml, 100
ug/ml, 500 ug/ml¥ FERHE A st MIT assay= AEZ Z4S g 4
3, A wx H19 delAde foF8J AE sA4e FEHA @sdth 500
ug/mL 5 A& Al PBSE Az d = dinl 11%2 #93 A5EH 245
Btk &2 tHl 10 ug/mL A= 1014 + 1%, 100 ug/mL 2= 1064 +
3%, 183 500 ug/mL A& 1127 + 6% AE HSFE=E EATH(Figure 6).

120 x

100

80

60

40

Cell viability (% of vehicle)

20

PBS 10 100 500
Concentration (pyg/mL)

Figure 6. Effect of cytotoxicity from Methanol-Sonication extracts from
Cinnamomum camphora extracts on the cell viability of Human follicle
dermal papilla cells. Significantly different from the control value : *p<0.05
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< A BEHFFAEA 10 ug/mL, 100 ug/mL, 500
MIT assay® AlX ZAS A% 23, A 5=
Aol #AFSY. PBSE A e "l divl, 10
ug/ mL, A& 247 £ 1%, 100 ug/mL, A&l= 235 + 0.3%, I3 500 ug/
mL, 2= 23.0 £ 02%9] HE ASEE B AT (Figure 7).
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80 -

60

40 -

Cell viability (% of vehicle)

*
] .
0 _
PBS 10 100 500
Concentration (g/mL)

Figure 7. Effect of cytotoxicity from Methanol-Sonication extracts from
Camellia japonica extracts on the cell viability of Human follicle dermal

papilla cells. Significantly different from the control value : *p<0.05
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(ot
ok

3) SUF FE=F 9N FEE9 11

& 25T FE)I TN FEEEUA FH)S 5YT ¥
& (LDHE Tt A BHFFAHEA 10 ug/mL, 100 ug/ml, 13 500
o MIT assay® A ZA4S g 234, A7 v%
X EAo] BFEHUY PBSE AH2ld vz uivl, 10
ug/mL A8 = 31.8 £ 4%, 100 ug/mL A&+ 27.8 + 10%, 183 500 ug/mlL,
A2 235 + 10%9 AE ASE=E R2AH(Figure 8).

=
SER

120

100

80
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40

%
*
) . -
0
S 10

PB 100 500
Concentration (pg/mL)

Cell viability (%6 of vehicle)

Figure 8. Effect of cytotoxicity from Methanol-Sonication extracts from

Cinnamomum camphora from Super critical extracts  Camellia japonica
extracts on the cell viability of Human follicle dermal papilla cells.
Significantly different from the control value : *p<0.05
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0
A4S g Ax, A7 s=7F Zadel wEl ME FAo] fdadte AFS
HYow, 01 ug/mL AHZTolA= PBS tixol Hls F2Ze AxsA4dLe &
Z= 2 gtk PBSE Mg iz tivl, 0.1 ug/ml A2&= 858 + 9%, 0.5
ug/mL, AZE 794 + 4%, 183 1 ug/mL, AZE 614 + 14%2] AZ Y{=
£ XY hFigure 9).
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40 -

Cell viability (%6 of vehicle)
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PBS 0.1 0.5
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Figure 9. Effect of cytotoxicity from Super critical extracts  from
Cinnamomum camphora extracts on the cell viability of Human follicle

dermal papilla cells. Significantly different from the control value : *p
<0.05
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ME 54 AZFEA gt} PBS

Wy FZE 01 ug/mL HAE 849 + 12%, HUF FZ
P -

FZEE 10ug/mL + &

E 100 ug/mL + WA FZE 01 ug/mL A= 922 + 11%, I3 SYF
2% 500 ug/mL + WA FZFF 011 ug/mL A= 939 + 19%2] AZ A
*5EE5 R (Figure 10)
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PBS CC: 10 CC: 100 CC: 500
CI 0.1 Cl 0.1 CI 0.1
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Figure 10. Effect of cytotoxicity from Methanol-Sonication extracts from
Cinnamomum  camphora from Super critical extracts Camellia japonica
extracts on the cell viability of Human {follicle dermal papilla cells.

Significantly different from the control value : *p<0.05
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4. Western blot

A AT Alxe] ZUF F2E3, 59 X F25F 23 dstd s5uF F
2 100 ug/mLe] T, 59 X FEF=L 01 ug/mLe FEE 48A17F A
fe=]
[¢}

S Western blotting©. 2 A3 315

Wi

PBSE A& dzw v, U FFEF Ag Al 142 + 16% = PDGF-B &

897 Jepgton, 9 H FEE A Al 99 + 3% 2 2ozt YEelYA|
Utk ZuFel 59 K &3 A2 Al 119 + 10%Z PDGF-B #d F31a77}
YUEbst ThH(Figure 11).

r U
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PDGFE | e QD e—— D
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Figure 11. Effect of promote revelation from PDGF-B from

Relative expression to normal control (%)

Cinnamomum camphora and Camellia japonica. Significantly different

from the control value : *p<0.05
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AP BHF M X 5T FE2E3, 59 A FE2E 230 gt 54T F

0 ug/mLe TE2, B9 X FEEL 01 ug/mLe FEZ 4843t X
A= Y-S Western blotting 2.2 Al @3}t
PBSE Held tlET U, HuUR 2B A A 164 £ 21% , FY 4 FF
B AT A 105 £ 7%2, Ko B9 X B9 Ae] Al 130 + 11%2 IGF 23
=31 Z37F el Figure 12).
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Figure 12. Effect of promote revelation from IGF from Cinnamomum
camphora and Camellia japonica. Significantly different from the control
value : *p<0.05
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A BR/F Ao 5UF 23, 9 4 FE2& 25 tste] suF F
£ 100 ug/mLY FEE,

=
23 & VEGF9 &3 A%

offt
=z
>
o
e
i
rlo
=
—_
c
aQ
~
3
=
lo
fr
1l
fru
&
>
A
R

=}
of
o)

= < Western blotting 0.2 A3} %t
PBSE AHEg vz Uivl, SUF FE2E A Al 9 + 6%=E 2|7t YERY
2 gtont, B A FE2E AE Al 78 + 10%Z VEGF Hdo] ZaxE &3
7 BEEHAST sue 5 A & Ad Al 96 + 8% = zol7F YA &
Sk tH(Figure 13).

~
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VECE | m—  cmm— e —1
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2

Figure 13. Effect of promote revelation {from VEGF from
Cinnamomum  camphora and Camellia japonica. Significantly different

from the control value : *p<0.05
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FEEH, 8 ¥ FE2F 23 sty S4UF F
ZEC 100 ug/mLe] BEZ, T X 2ZEL 01 ug/mLe] FEZ 48A7F A
23t & KGFY o3 HZof nX = F&FS Western blotting . &2 A3 313t

PBSE A g = tinl, suF FE& AY Al 106 + 6%, s X FE=

ro

rt_}[_‘

o :10
4

=

=

=2

Ir

Ig

T

g Al 9 1% % KGF & @xol zo)7l Jehux &bt =upEol Sl
A & HE A 103 + 8% 2 KGF 3 #3e| xpo]7F YelhA] gkt th(Figure
14).
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Figure 14. Effect of promote revelation from KGF from Cinnamomum camphora
and Camellia japonica. Significantly different from the control value : *p<0.05
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A BT Axe] ZUF F2E3, 59 X F25 23 dstd s5uF F
EE2 100 ug/mLe FEE, Y 4 FEZEL 01 ug/mLe FEZE 4843t A
23k & hGHO| &3 A=ol A& Y-S Western blotting> 2 A @ 3HA T

PBSE A& tixw divl, SuF FE2E Ay A 100 + 13%, 59 4 =
E A2l A 108+ 10% = hGH & & o7t JehAl &btk Supist &
oA B3 A2l Al 102 £ 15% % hGH &Hd =2 539 zol7p YehUA] ket
TH(Figure 15).
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Figure 15. Effect of promote revelation from hGF from Cinnamomum camphora

and Camellia japonica. Significantly different from the control value : *p<0.05
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A BT Ao suUF F253, 59 A FE55 23 dste 54T 5
=2 100 ug/mLe] FEE, 9 ¥ FEELS 01 ug/mLe FEE 4847 X
23t & EGFY od AEo vA= IS Western blotting© = Al 33T

PBSE A3 tix=T v, suF FE= A Al 97 £ 9%, B9 X FE=
Ael Al 99 + 9% = EGF &d &3o] o7k yetuA sk Zubrel w9
A & A A 101 + 11%= EGF ¥3d 3 a39] ztol7p YephA] skt
(Figure 16).
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Figure 16. Effect of promote revelation from EGF from Cinnamomum

camphora and Camellia japonica. Significantly different from the control value
: *p<0.05
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Iv. 1%

SU5(Cinnamomum camphora)= Lauraceae = FOAd 7| Fo| A vt gt Y

Ago= o] HoAA] = AF FhFoltt. suFo AE, 7HA, o
2 SFAA 22 7IEe A §iH, AHde ARrAdE
F/E°]3L cineol, a-pinene, l-camphene, d-limonene, safrol, a
-camphorene &°] ¥l ATH14]. 7FA 9t Bl AAAE e oY AR
7F i, e gLl £225 e o ARRSIE &t RIXtelA = el E,
AARH ek, Hd, WEd, AeAY, AAAER dEA L, AFRdAe 9k,

d A7 Foz A

op
I
°
3o
£
5

SN U-(Camellia  japonica)s= &N T-IH(Theaceae) &< (Camellia)oll  &3h=
FEnEo|t, FUFAL AWkl 91~115%, 28 U4 85.6~89.4%, Bl&=
A 13~29% 24 SHUJL FHEol B EXALRFE 27 HIUE Ad
ZIAS 2 AERFE AHEA
of 2011 s tH16]. TV FE2EY A5 v 28 5o A ZAo] B
, WA E IR staEo] TR ARt AE £43 Fake] obre
b s ATste] ALY A 4bo] stearic, palmitic, linoleic # oleic acid
s

o2 A Jee WATHIZL 59 AL 4859 Sfe] 4UCE Ag

=
r{o

HJdu 34 91~11.5%, Sd214F 85.6~89.4% T =AF 1.3~29% 24, S#Ql4k
Aol e EUARE VS, AUAR 9 A&/EA gto] 1Aty

AEY BUe A Qe BEslel JE 2% AR ShIEA TR
2 7HAT, 100000 FF ool WA ek BrE HEIe Y
Asls BPBe T2 Zelvs BASW AA FAEARA Skl 2

o~

&

A F20]2 Aol HuRe] EedE FES 243 A7 40845 mg/go
Z Uestia sten, 1230 S21]e F3ket Fur Aol FeHe I
2 Z}7} 44.01 mg/g, 46.76 mg/g S = UEFGTIAL 3FS T
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B ATFoA sy F Fydls FEFS vee-253 FESEAA 76079
mg/g® 7HE E=A YERgE Folw, F3}
o} FURF Aol FEES 2 Ho " A JetEtt .

A9 2 IR W Y 70% AEE FE2EO F ZYdE FHg
234mg/g olgtal Rttt #F24[23E B A F dAlE o] 2837mg/g
o2 yetytthal st

B AFNA T 4 FE2EO F FYdE FFES WEE FEEA 99.263
mg/g® EYHE FFol =4 JEtwth ol AFH F FXA22]¢] ATt
F2F[23] AT Bok 58 Aioln Uy, $3tel JuF Aol FEE

9
fr
r
ol
ok
E
T
re
2
Hz
v}
Hir
rlo
i)

I

ZYdE §F 1ok didos w2 Aol

ZER 20| E(flavonoids) = ZE|HE &3t ARCE ZER o=
C6-C3-CoE 71 A= 3t =t Y= F34E el A=A 3§
o FHoz AAA e s Jon ZdAEd go] HLFt AE
ol 9, & I, E7] 2 My 5 AL RE B FHEHo Y& B olye} F
5, JAF SolE T ol de Ao dEA glov[4], &4 4tAh
& ahHo 2 AAS Y Fatsltso] Erha dEA oy, ZEsEy vzt
A2 Futolg 2, FEF, FE AV e AR A AUTH5]

FAER0]S ATFNA HUpEe F Zelrwols e AT A 286
mg/g= YERRT Bustgct B AFoA mUfe F FeRkols g
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o, e, =, Gol, Aok
=]

A Ae FA F4EEFAIQ] butylated hydroxy anisole (BHA)S] RCsp &t H]
WaAE W 169 ug/mL, 119 pg/mLE W53 &4ksl A4S Bty B
A3, Lee et al[29]19] AFolA SUF SCs at°] 33 pg/mLE YERLY O
BHT (SCsp: 50 pg/mL) ascorbic acid (SCsp: 22 pg/mL)9} FAFS d4tst &
et AT F T

B AFdA ZUFe DPPH &A% S #4%8 279 a5 F&25
9634%% %2 DPPH &7%S Uella o] olslar g FAdA[28]e] A9
Lee et al[29]9] A7 Ao} dAst= A & T AUTH

Kim et al.[30]-2 AFolA WY FE WgE FZE] free radicalol ot
27285 A% A3}, A (RC50=3037 pg/mL), 2328 (RC50=52.97 ug
/mL)®} 2 (RC50=59.48 pg/mL)o]l 2 A4& Ho 4 AsAR] Vit C
(RC50=6.68 pg/mL)Rthe= Aol WEkAIRE BHTS RC50 #hol 584.049S &
& o Aol B3 Aoew Addva st

Choi et al[31]9] ATollA 95% EtOH| &3siAZl 59 X FZ=E2°] DPPHeI
gk &7% (EC50)2 500 mg/mLE F=o Hl#|A <Fzte] datslse glo
U izl vlEl dojdez v ksl 84S Bt 59t
AgdE 2 FHAR2e 5 A 70% oeeE FEE2 DPPH radical &4%

S =4 3 A3 500 pg/mLolA  61.02% 5 RPoH, o]%d F[32]1e 5

l

PPH free radical £274%& 76.26% % et 3t

T D
B apelA B 4 %

Collection @ chosun



[e)

T

o
=

o
(e}

}

T

o

A
d

=

=

AA 7]
o] nitro3}

=
=

o A% A A

9] phenolAd &7

Abdo]l HaE L T 37].

3} nitrosoamine AY A

Fo] nitrosoaminee AY

=N
¢}

¢}
& 22 241F (methemoglobinemia)

e BiES alkylst FoE2H
E

3} AlA
ascorbic acidel| ¢

A

3% amineF¢ W%

A ATH33]. Nitrosoamine2 AW ol A diazoalkane(CnH2nN,) o=

L

1

fu

]

b}

=i
Y

29
3]

HEFEHS
A A

S

}923, phenolic guaiacol, resorcinol

t}H35]. Mirvish[36]L
=

°

1
&

=Xl
A

a3
R
o

=

ol A

ol
W
N

Al

on
N
)

pugl
o
Tr
g
el
Jo
oy

obFAtd &

=)o)

SERR

B

JJo

T

4
BH

<!

YA FEEOA TT76%E THE =2 ofd

)

pugl
)
Ir
il
el
Jo

shA =

gHxol=

3T

=

=RE 220 E

A7

jle
o]
o
TR
Hu
y
iy
K

L
o
o

Z(insulin-like

-
R

AN, 1

|

g

Al ;g}o

FA 3 = A,

S

=
At

o) e elet HA} 7}

ot Tl AZA[38] W7
Al ol gol
k38=13

=
Jded

A7E

=i

9
3l

[e)

i

o]
T Al o]l &= a1 UTH38,39].
— 37 —

o AU,

ERERY
SRAA N oA A ATse] A YERETH

=

3T

=

2

e e z= el 11%2

=

Z(epidermal growth factor, EGF),

|

. PBS
o v

548 500 ug/ml oW g
le]

A vebgon,
A Ao

o

Collection @ chosun



growth factor, IGF), Aot 2 A7 <A A} (fibroblast growth factor, FGF), &3
3 AJAAAK(vascular endothelial growth factor, VEGF) 59 AAJA=E2 o8

AP Foto] mdel 54 Fad #&ste] =T Ao dojdnrar ojv] ge
o

o
G719 -l o] thFdt AR B cytokine©] ¥ 3F=H epidermal
growth factor (EGF), transforming growth factor-a (TGF-a), ransforming growth
factor-B (TGF-B), keratinocyte growth factor (KGF), insulin like growth factor
(IGF), interleukin-1, basic fibrovlast growth factor (FGF), hepatocyte growth
factor (bHGF), vascular endothelial growth factor (VEGF) &°| old XIEHo}
[42]. o] AAJAES Bl sFHs T2 28l o L EdTFe] SIF =

© #Aad g Jon, BiF Az #rlEo ArF EH A (autocrine),

M 18 X
et
filo
ol
o
&
o

2
o
o
=
=
2

VEGF= AAolA el dad4d #ut ofye}, wjopdyolxel da dds =4
= E3, 2 Foo dadd T3 JEE Ik

5, SRz g AZAIGAHE 23 VEGF 2d®F S7hol wet mde] =2
7] 58 & gAdol F7tstH, VEGF F3A| Aol we}l o] =77} gHast

("
N
N
X0
RV
S
oA

Collection @ chosun



3 TH48].

IGF-1°0] 259 45 HAaadAS T3l Al

ATH49][50]. ESH, survival factor24 HEZAE S WA= anti-apoptotic &3}
7F e AES AR old ade BAMEr A7 (catagen phase)E
Aol wet EEEE AE HAANAFE o

AMa3H52]2 AFolA MAH 14 FE5ES VEGEY 23 & S7H71& Al
2 #FEH o, KGFe= AR 14k == o 2o S7HEATa st
R

&
Y
2
>
o
o
T
-
o,
9
’TJ
Ud
rfl
_I

rﬁ
m-
:;l‘
i
A
1

UERA ekgket.
IGFe] #d %7 &3t W% 22204 164%2 A Uehor), 59 4

VEGF 3@ %3 a3= 5UF FE25 9% e g Zo)7t glley,
W oy 2ZE 78%2 UEN} VEGF @dlo] 7hAE= Aoz 33 =)

KGF Zd %3 ades ZuUF FE2E0A 106%, 58 X FEAAE 9%,
FZEA 100%, 58 X FZEA 108%,

_E[L
HE= 5UF FEEANAE 97%, 5H X FEE A Al 9%

A Uetgter, =& DPPH 4
A7 Atka A=A =
Aol glom, Mz =24a79 34 PDGF-B, IGF

7} Q3 Ao AlsHT
— 39 —

Collection @ chosun



o} B AolA the

I

-V[' é%
bo =pw

°

o] =21g39} western

i

7} 2},

o

h=

st o

S

Exs

FA T

=

°

1L SR 5 Aol 2EuEe Dol

o} X 112}
a2

B9 4 mReA ez g v

=g}

2.037%, 1809% 2 7}4 =A et

ol
T
o}

o
i

Eo|A 50.248
=04 5907

HeE FEEA 99263 mg/g

Fol =7 YERRTh

s}
=

1

fu

=
=

=99

%

A et 59 Ko

=

A 11811 mg/g= 7 =4 A= =AU

58

2 WupRe B Aol REuEe Dol

mg/gZ 714 EA UEhtow, Ful K oA
= 7%

mg/g= 7}

=

o

&l A

e
i

—_

M
‘_]_,_

96.34% = 7}

AF

)

il

_40_

Collection @ chosun
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