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Abstract: Problems with scalp lead to hair loss, dandruff, itchiness, and other illness. No clear causes of these prob-
lems have been found and it is difficult to treat them. Therefore, the best way to prevent and treat any problems
with scalp is to maintain physiological homeostasis of scalp to keep it healthy. Recently, many scalp and hair product
brands have attempted to use medicinal herbs which have been extracted in hot water and mixed with other in-
gredients due to mass-production and standardization issues. However, many nutrients and active substances are de-
stroyed by hot-water extraction. Therefore, this study has applied low-temperature rendering to minimize destruction
of substances to extract black beans, peony, and green tea that are known to improve conditions of scalp. Then, their
contribution to the improvement of scalp health was assessed. In result, it was found that low-temperature rendering
retains over two times greater anti-oxidizing strengths than hot-water extraction and that the extracts from
low-temperature rendering effectively strengthen follicles and hair, moisturize scalp, and prevent itchiness. Therefore,
low-temperature rendered black beans, peony, and green tea extracts can be used to make effective scalp treatments.
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A vo}d -0 3 (mouse embryonic fibroblasts) 21
C3H10T1/2 cell> American type culture collection
(ACTT, Rockville, USA) A 7-18k31 2.7, 10 % --HH
o8 A (fetal bovine serum, Lonza, USA), 100 unit/mL
HlYy A #d-A~Ef Enlo] Al (penicillin-streptomycin,
GIBCO, USA), 05 % non-essential amino acid
(NEAA, GIBCO, USA)°] 9] 8+ minimum essen-
tial medium-a (MEM-a, GIBCO, USA)°l ¥l 37
C. 5 % CO2 Zx1olA wjeFataich. Iz ZHd &A=
)l HaCaT A8} ofzg]7h sAlgdgo] A7 AFu A
Q1 CV-1 AI2EE= 10 % S-EleFd 2} 100 unit/mL Y
AA-A~EfEnto]als H71e Dulbecco's modified
Eagle's medium (DMEM, Lonza, USA)°f 37 C, 5 %
CO2 x4 wieFstalch.
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Trolox equivalent antioxidant capacity (TEAC) as-
sayE Bl 2+ FEFEES A B2 (free radical)
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2.4 Wnt MSHE M35t =3 =X (TOP-Flash Assay)

2.4.1. TOP-Flash Plasmid Vector Transfection
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CV-1 NIXEE 24-well platesell 5 x 10" cells/well] &
L® Eetal QoI oA sk vk sl ki)
Microtube®] DMEM (Lonza, USA) 50 ul, PPRE-tk-
Luc plasmid 0.1 pug, PPAR- 7 expression plasmid 0.01
ug, [3-galactosidase plasmid 0.4 ug, &l 1/10,0002 3]
2%t polyethylenimine (PEIL, Sigma, USA) 8% 15
ULE HESAIA T E3HE 7) welld] A2 wljekulA]
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tionAlF ). Transfection th'd 54 SEZE FEEES
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AAEt] 2t 25| PPAR- ¢y /58S vwsiglt)

2.6. Substance-P & x| 53 &3
AVEe] ZHA A AL HaCaTHES 1 x 10°9] 5%

A

R R 3

% 12-well platesell &5-5t°] 24 h &<k st 5 o=
A = (phenol-red) 7} $li= 43 DMEM (Lonza, USA)
ol 2 % SEjold T} 100 units/mL HUA--AEAE
njo]alo] H71E Substance-P assay-& WiA 2 1w A5}
o} wAE assay & WA 7} FEEES Hestal 4
h $° ammonium laureth sulfate (ALES)Z 1.0 ppm
o] s Ak ALES g 24 h o vjx] & 2
ojujo] mlo]lI® FHE 7)1, 4 CTolA 12,000 rpm L.
% 3 min &% A A wiA] o FHo] &S AlA S}
Substance-P assay©ll & 2.8 vjX]5 At} Substance-P
assayx H|E A|¥E 8JX|E Substance-P ELISA kit
(USCN&LIFE, USA)= olgate] F3atqiom, A4
TS ALY AR s sk

27 EAXE

ARE 38 o4 kBl Bkt ¥E 0 T
i, wYe B 23 E9|o](Minitab®, Minitab Inc.
USA) 9] o] t HAAS o]&3to] dlolHe fol+
& Arkalstet.

31, H2REHO| &5 TS0l D1XE @
Aeg, Ao}, 5o kel A5 ol ni

org FF Wl W &5 A7t

<
o
e
4 i

whz} 3ksleo o = A H(Figure 1). ©]
LS AEE FE=0] @ FEERT U B2 &
o] gkl g g, A7)7ke] A2 && I
o= kst Aol s E A das HolErh EE
2EEHNS 7 F5 Tl vehe e =
9J%t superoxide dismutase (SOD), catalase®} -2 &+
st S =] WAl ot bl w8 Aste WA

F gl el gk

wel £ 2 2L ofy

32 A2E XM2SBESO| st Wnt AISHY B

Wat A% A AA] Mgl AEe) &
AR 21 ade] A AP ek wa
ANEAGe ok WAAE wide] wae fs
[81, AANNE B Z7AES] BHE 28A B
F719h mg B JBL vl

f

KN
=

o ol

=

n

e R

J. Soc. Cosmet. Scientists Korea, Vol. 35, No. 1, 2009



44 SE R R R

g

®Low-temp . 2 weeks
Low=temp . 1 week
50 A Hot-water, 24 h

Relative Inhibition (% of control )
]

0 200 400 600 800 1000 1200
Concentration (ppm )

(B)
120
=, X Low-temp. 3 weeks
b 8 Low-temp, 2 weeks
E 100 H & Low-temp, 1 week
] * Hot-water, 24 h
=]
-]
#
=
3
=
=
=
£
[}
=

0 500 1000 1500 2000 2500 3000
Concentration (ppm )

)

120

X Low-temp, 3 weeks

:c; A Low-temp, 2 weeks
£ 100 {8 Low-temp, 1 week
s * Hot-water,

<

-

e 8

&

=

s

2o 680

a=

2

=

£ ®

=

s X

«

0 500 1000 1500 2000 2500 3000
Concentration (ppm )

Figure 1. The differences in the radical scavenging capacity
between low-temperature rendered and hot-water extracts.
The radical scavenging activities of each extracts with vari-
ous concentrations were measured by the TEAC assay, as
described in “Materials and Methods”. The values are the
means of triplicate wells + S.D. expressed as a percent of in-
hibition compared to control. The indicated time in the figure
legend is the extraction period. (A) black bean extract, (B)
peony extract, (C) green tea extract.
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Figure 2. The effect of black bean extracts on Wnt
signaling. C3H cells were transiently transfected with
TOP-Flash plasmid vector and treated with 10 % of black
bean extract with various extraction periods (1 ~ 3) for 24
h. After the treatment, cells were harvested and luciferase
assay was performed to evaluate the Wnt signaling

activation. Data represents the means = S.D. of triplicate
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Figure 3. Transcriptional activation of PPAR-7 by peony
extract. PPRE-tk-Luc plasmid vector was transiently trans-
fected into CV-1 cells. Transfected cells were treated with 1
% of peony extract with various extraction periods (1 ~ 3
weeks) and assayed 24 h later for luciferase activity. The
corresponding B -gal activity was used to normalize lucifer-
S.D. of triplicate

+

ase activity. Data represent the means
wells.
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Figure 4. Inhibition of Substance-P expression by green tea
extract. HaCaT cells were pretreated with 1 % of green tea
extracts with various extraction periods (1 ~ 3 weeks) for
24 h. Then, 1 % of ALES was added in the medium of ex-
tract pretreated cells and incubated for another 24 h. After
the treatment, the cell's medium was harvested and sub-
jected to the Substance-P assay. The Substance-P inhibition
levels were represented as a percent of both green tea ex-
tract and ALES free control.
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