pISSN 1226-2587

J. Soc. Cosmet. Sci. Korea eISSN 2288-9507
Vol. 49, No. 2, June 2023, 183-192 http://dx.doi.org/10.15230/SCSK.2023.49.2.183
s= S O] oiA x>=820| wHE
c!l:l oﬂE._l'E = =T TEE-' -“-l-r 7“-*. ?_'_rl

ZH0"-ARE-HH-0 8 K"

WA A6 AFAAELASFATL
(202349 49 289 H2, 20239 69 27 44, 20239 6 282 A EH)

A Study on the Skin Improvement of Ethanol and Hot
Water Extracts from Scutellaria baicalensis

Seong Mi Cho', Yu Rim Won, Jin Oh Park, and Hye Ja Lee '

Natural Products Laboratory, Daebong LS Co., Ltd., 40, Cheomdan-ro 8-gil,
Jeju-si, Jeju-do 63243, Korea
(Received April 28, 2023; Revised June 27, 2023; Accepted June 28, 2023)

g]:- AL A= T 70% ]EP X
FefolEo] gt Al 2T 5%
E}EPE* a7 ZAAE e e,

ilis4
i

280 Fas, TG, v, Bg, AE A D 44 2
L FAsh AY Au 0% olgg 9 94 £EE LE DPPH
4 A3t 0% LG W @4 FEE BE NO, AQEA eytokine
(1-6) % PGRae] 4 oL A3e 21 SAsisick. ol 4Y Aaf, 0% ol e $3EH 45 F28 2%
Wehd A9 Asfstgon, v 3, 70% oRkE W A% £EE BE B 4l HA) A4 ol
27471 A% Belstsinh UVB 2 egra} |=ofl te AE 25 KIS 2HT A 107 AL e
A4 F2E BF UVBO| gF AZ BE E5S GO, 10% o B FEEL
w5 A% w4 Uehig, B, A o5 9 $4 e EAT A3k, 10% ofg

[ ﬂl

rO
o

R
e

1

ool ﬂJ[

111 ui mlo o2

>i

o 1
o
i
i
2
>
x
e
o
o)
o

SAHE AL BT oleT AE vPoR F3F 0% HE 2EE, A 2T Ao T,
R wa, Ao)d 9 Bzo|So] ek AE ME AT} b BE B HALYZN | T8I0l

Abstract: In this study, we investigated the antioxidant activity, anti-inflammatory activity, whitening, moisturizing,
wound-healing, cell proliferation and cell protective effects of 70% EtOH and hot water extract from Scutellaria baicalensis.
For the anti-oxidative test, the 70% EtOH and hot water extract showed DPPH radical scavenging activities. In the
anti-inflammatory tests, 70% EtOH and hot water extract inhibited the production of NO, pro-inflammatory cytokine (IL-6)
and prostaglandin (PGE,). In addition, it was confirmed that the 70% EtOH and hot water extract inhibited the melanin
production, and increased production of hyaluronic acid (HA), a moisturizing factor. As a result of cell migration and
proliferation assay, 70% EtOH extract promoted the cell growth in HaCaT cell. Additionally, 70% EtOH and hot water
extract showed cell protective effects against UVB, and 70% EtOH extract also showed cell protective effects agianst
blue light. Based on these results, it is concluded that the 70% EtOH and hot water extract from Scutellaria baicalensis
could be potentially applicable as anti-oxdiative, anti-inflammation, whitening, moisturizing, wound-healing, cell proliferation
and cell protective effects in cosmetic natural materials.
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HaCaT cell& 24 well plateo]] 1 x 10° cells/well 2 £33}
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Figure 1. DPPH radical scavenging activities of 70% EtOH and hot water extract from Scutellaria baicalensis. The data
represent the means + SD of triplicate experiments. p < 0.05 compared with control group.
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Figure 2. Effects of 70% EtOH and hot water extract from S. baicalensis on NO production (A) and cell viability (B) in

LPS-stimulated RAW264.7 cells. The data represent the means + SD of triplicate experiments. #p < 0.05 compared with vehicle group;

*p < 0.05 compared with control group.
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ol 37.46, 54.18, 67.12%2] PGE, A2, G+ FE= 25,
50, 100 ug/mL “s=of|A] 32.15, 50.23, 62.57%2] PGE, AY

& Asfiehs 2 ERIsISItH(Figure 3A).

IL-6 A 4 A9 23k 70% ofeke 2% 60, 80
pg/mL SEOlA 475, 1435%2) IL6 AL, o 2aE
400, 600, 800 ug/mL EEollA 2242, 31.81, 3927%2] IL-6
WS Adlsk= 2 ERIsISIck(Figure 3B).

53], 10% gk F=52 A§%2S5 ~ 10 ug/ml)o]
A PGE, S 5 olzdo Assls fko] 94
= ZIskSick(Figure 3A).

PGE, production (%)
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LPS - + + + + + + + +
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Control

Wl gyls 3Holstr] €5ke], BI6F10
2 W
A 2y 70% oletE FE= 25, 50, 100 pg/mL 5=
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56.84%0] e TS Asfshs A St
(Figure 4).
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31.68%2] HA AJAJERS, 4= 225 200, 400, 800 ug/mL
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Figure 3. Effects of 70% EtOH and hot water extract from S. bdicalensis on PGE, production (A) and IL-6 production (B) in

LPS-stimulated RAW264.7 cells. The data represent the means + SD of triplicate experiments. #p < 0.05 compared with vehicle group;

*p < 0.05 compared with control group.
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Figure 4. Effects of 70% EtOH and hot water extract from S baicalensis on Melanin contents (A) and cell viability (B) in a

-MSH-induced B16F10 cells. The data represent the means + SD of triplicate experiments. #p < 0.05 compared with vehicle group; =kp <

0.05 compared with control group.
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Figure 5. Effects of 70% EtOH and hot water extract from S. baicalensis on HA production (A) and cell viability (B) in HaCaT cells.

The data represent the means £ SD of triplicate experiments. *p < 0.05 compared with control group.
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Figure 6. Effect of 70% EtOH extract from S baicalensis on accelerated cell wound healing of HaCaT cells in the
scratch wound-healing assay. A scratch was produced in a monolayer of HaCaT cells and photographs were taken after
24 h of treatment with 70% EtOH extract from S. baicalensis.
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cells. The data represent the means + SD of triplicate
experiments. #p < 0.05 compared with vehicle group; *p < 0.05
compared with control group.

o ghshg o8] A,

w494 Al 2 Z, 2023

Cell viability (%)

60
40
20

Blue-light
Sample

o

100
70% EtOH (;.zg/lnL)

Control

Figure 9. Cell protective effect of 70% EtOH extract from S
baicalensis light-damaged HaCaT cells. The data
represent the means + SD of triplicate experiments. » < 0.05

in Blue

compared with vehicle group; » < 0.05 compared with control
group.

5\_%

1o
o=

Foo|ER =gk
HaCaT cello]] Efalo|EE
FrefetAl Alsz AEgo] A e 2
ofERE 22550, 100, 250 ug/mL #2]s+ A3}, control TH
H] Z}z} 352, 1544, 49.37%2] A3 BHE gW} Ueh =
A FRlsIitk(Figure 9). wh=, g4 =550 okt &5

gfo|Eo tfgt Al HS ailE Felsl= Ade ZgYs)
Aot Bk ERISHA] E51{tHData Not Shown).

B e
At sk uo] ol
el A Eelslom, 70%

L wiﬂ

o

4. 48 B2

H oiloA= 39| ==8uE 70% ofekey
= A}835}0 il—i_f_%g«&xﬂ 23t T, in vio A% %L
£ Boto] A 9 3P R WA aAEA e 2§ 7t
732 AAskaLA} sk

DPPH radical 47 SAJAISIONA 70% ofeke, I+ >

28 7}7}0] SC5Zk 0.19 mg/ml, 1.15 mgmLE LhePg
TL RAW264.7 A2 o] 831 3}l Bh A3 2} 0%

e 2B A4 FEE W NO, AAZA cytokine
(L6 2 PGE2 A4S oste 2e SIsiic

BIGFI0 AJES o] 85t ulsl S A% Al 70%
Ao 225 BT Wehd WS Al AL
shlBlA O, HaCaT cell S o185 HA AVee w71t
AT, HA e A AL sRlslgrh Eg

oflgkE

= =1
T

HaCaT cellS o]83}o] MEZ o)F 4 54 avs Hash
ﬁﬂ 70% oete FEEoA AE o] X A

2015193t} HaCaT cello]] UVBE
e #aE

2APIEE ), 70% o
L5 UVBof| tfgh M2 B8

A< =
A F2E



G olee 2 A5 3

= =

A% Uehon), bueligtS 2ABIES o), 70% of
Se FE B Al BB A% LeRhglc

ol ATE B3t UVB 2Abt Wehdale fest
£ 0w Uergon, ofeld Als Ag A4 Foll 7H
gol @77 ¥ 0% aMSHe| O3] fEwE Wehd
AL A ik B Aol BT olseiE
B9 9 2o BE UVBO] thet HEav 9 v
P o) e rekligick ol olual AlEn
AAS Bslo] AHEUS tehd 4 9L AR

BT OJHSFEE W A5 FEBS PABE UVB
dhet Al s, Wehd g ATy Sl BE
oRIEAS e ot TAIEolE 2 bluelighto]] of
o AEES AL ekeRE el f5S Lt
Holom 9 FEBNE ESS vehhx Eakick
ol S UEhls ASAY Axel AHo] thErks
AAFYE ool dhat Skt ABAURAS Shelst
Z7MIgle] Hastk Aow Azt
olefat Aukg ulgto B W% ofhE 2B, A%
FEES GABL G, v, DR, AN W B
olEo] tigt AE HE b} g A Y BFEE B
HA2AZH| Bg7FsAo] G FOE AR

OR B ATE Fslo] BRI in viro R
ofmat Aol ke mALA BRIskast B3] F¥
CHAROR Ueld gl Hefuiols A A4S
baicalin, baicalein, wogonin [31] %5 4% 2HRel chstol
72 AW ogolck

KX
=

AN
L
—

References

1. Y. M. Yoon, S. H. Bae, S. K. An, Y. B. Choe, K. J.
Ahn, and 1. S. An, Effects of ultraviolet radiation on the
skin and skin cell signaling pathways, Kor. J Aesthet.
Cosmetol., 11(3), 417 (2013).

2. R. Pallela, N. Y. Yoon, and S. K. Kim, Anti-photoaging
and photoprotective compounds derived from marine
organisms, Mar. Drugs, 8(4), 1189 (2010).

3. S. I. Park, B. M. Kwak, M. G. Lee, and B. H. Bin, A
study on factors affecting the effect of blue light blocking
in sunscreen, J Soc. Cosmet. Sci. Korea, 46(4), 383
(2020).

4. Y. Kuse, K. Ogawa, K. Tsuruma, M. Shimazawa, and H.

10.

11.

12.

13.

14.

15.

16.

17.

- H S, Lee, 271541

191

Hara, Damage of photoreceptor-derived cells in culture
induced by light emitting diode-derived blue light, Sci.
Rep-UK, 4, 5223 (2014).

71574 B7E 7hols, kst
of =2, 5, Korea (2017).

. A. Rabson, I. M. Roitt, and P. J. Delves, Really essential

medical immunology, Blackwell
Hoboken, NJ (USA), 1 (2005).

Publishing  Ltd.,

. E. A. Hyun, Master’s Thesis Dissertation, Jeju National

Univ., Jeju, Korea (2003).

. H M. Yang, S. S. Lim, Y. S. Lee, H. K. Shin, Y. S.

Oh, and J. K. Kim, Comparison of the anti-inflammatory
effets of the extracts from Rubus coreanus and Rubus
occidentalis, Korean J. Food Sci. Technol. 39(3), 342
(2007).

. P. K Lala and C. Chakraborty, Role of nitric oxide in

carcinogenesis and tumor progression, Lancet Oncol, 2(3),
149 (2001).

S. Ito and K Wakamatsu, Quantitative analysis of
eumelanin and pheomelanin in humans, mice, and other
animals: a comparative review, Pigment Cell Res., 16(5),
523 (2003).

Y. M. Yoon, S. H. Bae, S. K An, Y. B. Choe, K. I.
Ahn, and 1. S. An, Effects of ultraviolet radiation on the
skin and skin cell signaling pathways, Kor. J. Aesthet.
Cosmetol., 11(3), 417 (2013).

M. Bremner and V. J. Hearing, The protective role of
melanin against UV damage in human skin, Photochem.
Photobiol., 84(3), 539 (2008).

D. S. Kim, Master’s Thesis Dissertation, Wonkwang
Unive., Jeollabuk do, Korea (2007).

R. Stern and H. 1. Maibach, Hyaluronan in skin: aspects
of aging and its pharmacologic modulation, Clin.
Dermatol., 26(2), 106 (2008).

B. Forslin, A domain mosaic model of the skinbarrier,
Acta Dermato-venereologica, T4(1), 1 (1994).

Z. Nemes and P. M. Steinert. Brick and mortar of the
epidermal barrier, Experimental & Molecular Medicine,
31(1), 5 (1999).

I. Sainis, D. Fokas, K. Vareli, A. G. Tzakos, Va.
Kounnis and E. Briasoulis, Cyanobacterial cyclopeptides

J. Soc. Cosmet. Sci. Korea, Vol. 49, No. 2, 2023



192

18.

19.

20.

21.

22.

23.

24.

25.

BN

x
=
e

as lead compounds to novel targeted cancer drugs, Marine
Drugs, 8(3), 629 (2010).

J. K Kim, J. H. Lee, I. H. Bae, D. B. Seo, and S. I.
Lee, Beneficial effect of a collagen peptide supplement on
the epidermal skin barrier, Korean J. Food Sci. Technol.,
43(4), 458 (2011).

S. Sakai, T. Sayo, S. Kodama, and S. N. Inoue,
N-methyl-L-serine  stimulates hyaluronan production in
human skin fibroblasts, Skin Pharmacol. Appl. Skin
Pharmacol Appl Skin Physiol., 12(5), 276 (1999).

M. Forster, M. A. Bolzinger, H. Fessi, and S. Briangon,
Topical delivery of cosmetics and drugs. Molecular
aspects of percutaneous absorption and delivery, Eur. J.
Dermatol., 194), 309 (2009).

S. Y. Joo, Antioxidant activities of meidcinal plant
extracts, J Korea Soc Food Sci Nutr. 424), 512 (2013).

M. R. Choi, J. S. Lee, and H. S. Lim, Changes in
physiological activities of Scutellaria baicalensis by
heating, Korean J. Life Sci, 17(10), 1381 (2007).

J.N. Um, J. W. Min, K. S. Joo, and H. C. Kang,
Enhancement of antioxidant and whitening effect of
fermented extracts of Scutellariae baicalensis, J. Soc.
Cosmet. Sci. Korea, 43(3), 201 (2017).

M. S. Blois, Antioxidant determination by the use of a
stable free radical, Narure, 181, 1199 (1958).

S. T. Yee, Y. R Jeong, M. H. Ha, S. H. Kim, M. W.
Byun, and S. K. Jo, Induction of nitric oxide and TNF-
a by herbal plant extract in mouse macrophage, J.
Korean Soc. Food Sci. Nutr, 29(2), 342 (2000).

) 3hsl43E a3 A, A49H A 2 5, 2023

o g
-

S AR

26.

27.

28.

29.

30.

31

SEE

M. J. Kim, K. W. Yang, E. J. Yang, S. S. Kim, K J.
Park, H. J. An, Y. H. Choi, N. H. Lee, and C. G. Hyun,
Citrus unshiy flower inhibits LPS-induced iNOS and
COX-2 via MAPKs in RAW 264.7 macrophages, Orient
J Chem, .Orient. J. Chem., 31(4), 1915 (2015).

C. Y. Wang, H. I. Jang, Y. K. Han, X. D. Su, S. W.
Lee, M. C. Rho, H. S. Wang, S. Y. Yang, and Y. H.
Kim, Alkaloids from Tetrastigma hemsleyarum and their
anti-inflammatory  effects on LPS-induced RAW264.7
cells, Molecules, 23(6), 1445 (2018).

H G Kim, H R Kim, B. J. Jeong, S. S. Lee, T. R.
Kim, J. H. Jeong, M. Y. Lee, S. N. Lee, J. S. Lee, and
D. K Chung, Effects of oral intake of Kimchi-derived
Lactobacillus plantarum K8 lysates on skin moisturizing,
J. Microbiol. Biotechnol., 25(1), 74 (2015).

A. K. Chakraborty, Y. Funasaka, M. Komoto, and M.
Ichihashi, Effect of arbutin on melanogenic proteins in
human melanocyte, Cell Melanoma Res., 11(4), 206
(1998).

X. Zhu, N. Li, Y. Wang, L. Ding, H. Chen, Y. Yu, and
X. Shi, Protective effects of quercetin on UVB
irradiation-induced cytotoxicity through ROS clearance in
keratinocyte cells, Oncol Rep., 37(1), 209 (2017).

N. Y. Kim, Effect of antioxidation and inhibition of
melanogenesis from Scutellaria baicalensis extract, Kor. J.
Aesthet. Cosmetol., 12(1), 41 (2014).





