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dental caries bacteria Streptococcus sanguis, Journal of Technologic Dentistry, 24(1), pp. 43-49.
110) A&F, 2H&. 2005). 3, dAw D 7x FE2ES o83 F&AA 9 Staphylococcus in

termedius o ™3+ &+ &3}, Journal of veterinary clinics, 22(4), pp. 353-356.
11D o] ZFF. (2008). ¥z An=HE E2d A G454 2 159 melanogenesis A3 &
o} FAFAE, dddidtn i, HAES =&, pp. 70-71
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Im 43 A= 2 Uy

1. &9 A9

B ATelA 717 BAIE S S

of gt ofojE Bofste] Agem F2 AEHE &ol= (Table D3} 2

o,

Table 1. Definition of Abbreviation

ofo] go]

e

High Performance Liquid
Chromatography

HPLC

DA% AA AvE 1)

TFA Trifluoroacetic Acid

AB =] 25718 A Aok

ACN Acetonitrile

CCK Cell Counting Kit

PFA Paraformaldehyde

PBS Phosphate Buffered Saline

Poly Vinyl Alcohol/

PVA/PBS .
Phosphate Buffered Saline




BSA Bvoine Serum Albumin & d8H 4R
PCR Polymerase Chain Reaction TTEL Ankg
grRANOE Hr]e} R~k 14
RNA Ribonucleotide monomer Acid 7|7} 2%%E Zgw 2 GHA FRE
i, FAAY] Hde =4 SO o
G FAEE A A EE DNAZRE
mRNA messenger RNA AL ADH g
DNA | ; DNA ARZA DNA= 9AALEA7E RNA €&
C complementa 3
plementany Hol=F A8sku] §45HE DNAY
EGF Epidermal Growth Factor 23] Al A Al =}
AFH 55 st 4 LS
COX2 Cyclooxygenase-2 a8 5o
Dex Dexamethasone dH =27 d A58 2HEO|E AA
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Az

2 AFoAE AAEFFEEY AR B4 AFAE 43S o8 22
= A S BuAUDgAN Fuj gk G A EA s e (Cimicifuga r
acemosa Root), SulB¥&(Rheum rhaponticum Root), Z+<F® 2] (Paeonia lac
tiflora Root), 3+32-2](Scutellaria baicalensis Root), 33 W57 A (Phellodend
ron amurense Bark) 5 TA 7FA HAA AEE AHESAT 7 AsE dAx
H JHE AFFden, Ax =ZF0Dry weight) 71Zo =2 Z+zF 100g48, &
500gS Z=HlEATh <Figure 1603} 70| zhzte] AAZo] 70% ol e 10LS
H7}ete] FZ7](Cosmos-660, Kyungseo E&P, KR)2 & #A S 2AP3A
L FEE 92 A" F 3H24 7 F571(Cosmos-660, Kyungseo E
sEAoH, HFHE F
ence, KR)sto] 390 el Az TF thrl 10%2] 42 AdH A

FZ AL 60CAA 24N s FPHASH, ol AL L F&

A A Z(Hypercool, Hanil sci

ox

=
HEL BT E8HoR FE37] I8 xdoz HYHUTG. dgee B
F 4re g2o A¥W Su duHdon, o|F T f& 4R A

o
e Composite 52 HHE Ao, HRMC5 AR EA dRAZ A4d 2 73
£

A7l 94 dd JdAH

112) https://donguiherb.co.kr/index.html
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2} A B Ao B8 (Cimicifuga Racemosa Root)

Ful B 82| (Rheum Rhaponticum Root)

2}k B2 (Paeonia Lactiflora Root)
&

T ¥ (Scutellaria Baicalensis Root)

e 24 A (Phellodendron Amurense Bark)

4

Extraction

70% EtOH, 60C, 24H

A

Filtration

A

Concentration

A

Freeze-Drying

A

Concentration Dilution for Testing

5g/L to 70% EtOH

Figure 16. Sample Extraction
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3. 498 ¥

D 33F 52X AAEFFES=HRMCH tia 43

() HPLC &4

| & AES HPLCE #4319

2\

re
de
o
!
m{N'
I

-

=

O

(2]

o
oX

At

do

l-'O

flo
do

off

2398t T 2998 Photodiode A

o

th. <Table 2>o WA E =30 wzt &4
rray (PDA) AZ7]7} #&3" HPLC(Arc HPLC System, Waters, USA)7]7] &
Abg3ke] =38l th AR el Rl Shim-Pack GIS C18 ZA# (4.6 x 250mm,
Sum, Shimadzu, Japan)< ©] &3t o] FolHth. ols =& 0.1% EYEF
L 2ol ELHTFA)Ol 23d &E(o]54d A 0.1% EZEFFLEONELHTE
A7} 23H oM EYEY(ACN, o4 BS AE3AH. #s o=, &

N

HE ZF Als 20uLE FYstden, 29 &£5& 0CTE fAAt AE
7] 200~800nm B9 A 2= EE A3

JHYJAE 2239 L o o] AT 0% o5 d =4S 9
0% A<t 10% B=Z A Zstdar, o AelE 208704 FAsHA T 408
0% A<} 20% B2 W7o, 60%E= 60% At 40% B, 80E= 30% A
9} 70% BE zA3 Pt 828 o= 10% ASt 90% BE wAste] 958714
A T 958N I7TEZIA = 90% A9t 10% BE HEFHoh npxgto =z 110
B7lA o)A =4S 90% A9t 10% BE &A8HATh

|5 T3 d& AZvtEIHNA Z} 5Fo A Y5ERYH FHT IJ=2

rO
QL
32
o

52 48 2 A W B tAE BAEY F4 AVE F
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Table 2. HPLC Conditions for Identification of Components Contained in HRMC5

Contents Analytical Conditions using HPLC
Instrument Arc HPLC with 2998 PDA(Waters, U.S.A)
Column Shim-Pack GIS Cjs (4.6 X 250mm, 5 m, Shimadzu, Japan)

Mobile Phase A

Water containing 0.1 % Trifluoroacetic acid

Mobile Phase A

Acetonitrile containing 0.1% Trifluoroacetic acid

Injection Volume

20 L

Column Temp

30C

Detector

Photodiode Array Detector (200-800nm)

Mobile Phase Gradient

Time (min) % A % B
0 90 10
20 90 10
40 80 20
60 60 40
80 30 70
82 10 90
95 10 90
97 90 10
110 90 10
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2 Mx =8 H7}

B 3= CCK-8 Assay2 Ab£3te] HRMC57F 21z 3% A Z(HaCaT)e
A, 4 Q AE v s FEFE Frtste AS HIEE AT

HaCaT A== HA 96

e
il
&
o
[t
2
e
oft
(@]
X

—_
<
X

{
o
i)
b

fru
i)
ofN

ok

T 2447 FSk W

2
H
ot
P
i
flo
i)

= 43 HF F=(6g/L, 2.5
g/L, 1.25g/L, 0.625g/L, 0.313g/L, 0.156g/L, 0.078g/L)2] HRMC59 24A|3t &
o x&Hon, dFFE PRI (ConoE AFREP oY, TFoerLs o
A zFPOLZ A3t HRMC5 *8 %, 1X CCK-8 §9(HAF Wz
CCK-3000, Flntel 2, AL, RS 7 dol| Hrtsta AxzE F71=E
3AZ EoF wjekatdth. Thermo Scientific Multiskan GO wlo]| A2 Z ol E
B33 = Al (Fisher Scientific Ltd., Vantaa, ¥ &#=)E AF&3}e] 450nmol) A 2]

FEEES SAHSAT AZ LS ds A wEt ALEAH.
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(3) ALQAUV) Bs H7}

L4

QIZF I B AN Z(HaCaDE 969 ZdolEo] Aw 5x10* Axo W=z HE

5 ujkstA T 2443 5, wiAE Aol fle WiAIE wA st 443

T

FaloAE R ST 1 3 viR 2 A AT 2 w223 7](CL-100

L.

5

[*]

0 Ultravioler Crosslinker, UVP, USA) #AH] S A}&3}o] 5-15mJ/cm? o] &3
3 A ETE HRMCSE HElste F712 2447
P27 (Cono 2 Ag3tgon, Foetes

o2 UVBo MEZE =2A7
¢ wYstF e EHETE
AN ZFPCOOZE AFESIATE 17 T3 CCK-8 AssayS F3 A A=

&9 W3E HristAH.
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(4) & A+ &4

A2 A E4(Wound Healing Assay)S 93 ®vieF 4Fd#(CBA-120, Cell
Biolabs, USA)E 24€¥ Z#olEQ 7} dd F7tstdth Azt 317 A 2Z(HaCa
e AYAl o 4 F IxXI°HZ U2 HF3d 90% D=E g1
g 247 FF vl

1%, AUAAIE AASEL 0AREANA AIE e dwA owAE EFY

b & WA S AAS I, 4% PFAS *
7hste] A2olA 168 &t nAsAT. 18 F, AlZE PBSE AW Al
2 #9933t Conds 2= X
0AIZre] wlA gl iz, Conl8e 2= ghA 5 18A1ZFS] WA g thxaoli
GF 100ng/mLZ A 2§ A= (PO HRMCS 0.625g/LZ A &s Ao

skaL, 18A1ZF $-9 Al FHE drd e

o o
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(5) A2 A PCRol| o3 4 &3 &4

HRMCS52 A ejd MEE EfAS AEs] &83 F, PBSE Al A5t -8
0ColA RNA = A71A B#Asth o] 43S fsf 24 2437 & A4
1 x 104 £ E RNeasy Mini kit (#74104; QIAGEN)E A}&3] A glsl¥ . m
RNA 4% NanoDrop (DS-11, DeNovix) o2 ZH3t3 L, o]& A ZHA 2
A Z | oz}l RT Master Mix (FSQ-201, TOYOBO, Japan)S A}-&3F] cDNA
5 gAY AFAH AAZ PCR(QRT-PCR) ¥H-g &&= 10« L2l TH
UNDERBIRDTM Next SYBR® qPCR Mix (QPS-201, TOYOBO, Japan), 1xL<]
AW ZgtolW(10pmol/ L), 1 x«Le] &9 =Zgto]wW(10pmol/ «L), 7« L2 Nucl
ease-Free Water, 12|31 1xL2 cDNAZ} PCR ZdolEo X&gHAUL
*% 2 Rotor-Gene Q 6plex System (Rotor-Gene Q, Qiagen, Germany)< A}-&
ste] 403 9] F712 FPHJT 95T oA 15x% Tt WA, 62ColA 18 &
o A3t 72T oA 1& B ARz 7zt ZFolEs HATS 33 HlEH

7 =% a4 wde] YA WAY dx FAHGAPDHS) o)
zogom, Joa P the FHS g ANHUG

R = 2—[A Ctsample - A Ctcontroll
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(6) ™A Z 3} gH(Immunocytochemistry)

HRMC52 A3t &, AEE PBSE HA3 AA}AT. 1 &, AEE 4%
e} 22U 8 =(PFA, w/V)Z PBS oA ALoA 147 B 1AHEY
o AZE EFRA77] Jal =FFOW)) 1% Triton X-100 (v/v)S 718}
o 37CAA 1AZ 5 Ad %, 1% PVA/PBSE AW A &34 vE
ol AZE HAFsr] s, AEE 1% PVA/PBSl 2% BSAZ 2A13F &<t
Hl} &F st Aot

o] & A3 E Involucrin (1:200; PA5-32454; Thermo Fisher Scientific), Filag
grin (1:200; PA5-115235; Thermo Fisher Scientific), Claudinl (1:200; 51-900
0; Thermo Fisher Scientific), Collagen Type I (1:100; ABT257; Merck Millipo
re)oll gk 1x} Ao AJ ==A7]1a 4T A st F2F v ettt

ik &, AlZ+= 1% PVA/PBSE o2 W MFEG 3, 37CA 2A% 52t
22 AR FFF Ao EFFITO-2% FE7 =58 FA(1:200; ab
6717, Abcam, Cambridge, UK)Z H-& 335l A gslAt. 22 A 6 &}

& MAFL v F HNEE 5ug/mLeY Hoechst-33342% 8% FoF A
2, AxsE feE Egtel=d ZAARsta AW =S92 E
2 B HT. 3o HrleE Image ] AZE Y o(H
7 1.46r; National Institute of Health, USA)E AF&3te] 43 = T},

il
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o] IfFHE FE=S ME A Al 540 FHHA FEES A 5g/L,
2.5g/L, 1.25g/L, 0.625g/L, 0.313g/L, 0.156g/L, 0.078g/LE 31X S 3 F, ol =

AZ54ol YES 2 $EE 1%4 Atk =3 ABHA 1S A9

Jkuo

2

FYUETOR 70% AE2E 1% Aeiste] 2 2FEEY B0F Prhag

=8
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8 A &4

2 AFoAe EAT A A& 9d Sigma Stat 5A AZE(SPS
S, Inc., Chicago, IL, USA)E AH&3stath 7z A2 H4A 33 rEEoH,

A=y 8 7led e BF XSt dds Hd £ BF A=

. F O5S vnd wEs Mann-Whitney U AR H 7 &
27} ofd wlolH 9 A-9)¥# Studentd] t-AACET X HoHY BH)E
A&t Fod 712 p < 052 HAHAY. F7HH 02, HolH= A
B7LE o™ GraphPad PRISM 5.01(PRISM 5, GraphPad Software, USA)<

Agske] Azha E@ol A H AT
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(HRMCS) A& A% AA

<Table 3>9} %ol WA, A FEE &3] &3jrzx1 & F4A+B)<S 75C
A 7beste] & Al ZtHMain Tank). ]9t FAlol, &4 Cl& 75C7HA
7h23te] A AT ol &, FHA+B)F #74(Cl, C2)< Homo mixerg o] &
& 3,000rpmo.E 3EzF §3AAT olw C2 BEE §3 P EUEG
=3

0o g, EFES 50C7HA W7

o
o
k=)
il
de
Y
o

&
23 3,000rpme g2 3&XF F3EAT. T3 €4 F, E

HEekGiTh. o]oj4 HRMC57F £3t€l F ItEE 54T
o+

3, 593 £x9 2500rpmoE 287 wukS W33

2,500rpmo. & 2%87F

El

mpAE o R, EfEe 25CT7HA ¥AA7IaL, AFS AE, pH, ¥IEge =

- 42 -



Table 3. Ingredient of HRMC5 Cream

Percentage
Phase Trade Name (INCD of Raw Manufacturer
Materials
D.I Water 12.000 eVoQUA, Germany
A Carbomer(940) 0.120 Lubrizol, USA
Disodium EDTA 0.040 Avantor®, USA
D.I Water 50.020 eVoQUA, Germany
B Glycerin 2.000 KLK OLEO, Malaysia
Butylene Glycol 3.000 Evonic, Germany
Sodium Hyauronate (1% solution) 6.000 SAFC, Germany
Sorbitan Stearate 1.000 TCI Chemical, Japan
Sodium Cocoyl Glutamate 0.500 AK chemtech, Korea
Glyceryl Stearate, PEG-100 Stearate 0.800 Croda, UK
Cetearyl Alcohol 1.000 BASF, Germany
Polyglyceryl-3 Methylglucose Distearate 1.200 Evonic, Germany
Flocare ET 30 0.500 SNFSAS, USA
1 Hydrogenated Polydecene 1.000 Jan Dekker, USA
Caprylic/Capric Triglyceride 2.000 Inolex, USA
Ethylhexyl Palmitate 1.200 TCI Chemical, Japan
Simulgel EG 1.000 SEPPIC, France
Polyglyceryl-3 Polyricinoleate 1.200 Evonic, Germany
Macadamia Ternifolia Seed Qil 0.200 Lucas Meyer, canada
Dlea Europaea(Olive)Fruit Oil 0.800 BioAktive, USA
[sopropyl Myristate 2.000 TCI Chemical, Japan
C2 Cyclopentasiloxane 8.000 Dow corning, USA
D D.I Water 1.200 eVoQUA, Germany
Tromethamine 0.120 SAFC, Germany
B 1,2-Hexanediol 2.000 ChungDo, Korea
Ethylhexylglycerin 0.100 Schillke & Mayr, Germany
F HRMC5 1.000 Korea
TOTAL 100.000
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@ Ad7) A7 A7}

78d7] AEol tig Brle AF AFE A AFHAAATE FHE Adr] A
s(Kupperman index, KD& w3 H7F 7]& <Table 4> &Ast A7}
B7HE 2P dth 11714 F5E& gt F 0-518& BY & o, 5-9

A

= A AH, 10-143 2 55 FH, 153 o2 AT =z ddst

! of

S
o

Table 4. Criteria for Menopause Self-Diagnosis

N = gt o3t nE A%
1 gz 92 89 0 4 8 12
2 i) 0 2 4 6
3 BHZF 0 2 4 6
4 A4 0 2 4 6
5 L3 0 1 2 3
6 ondz 0 1 2 3
7 27 0 1 2 3
8 4dF, 55 0 1 2 3
9 %= 0 1 2 3
10 7% FeAY 0 1 2 3
11 2 Az, BE g4 0 1 2 3

Ref-ALDER, Elizabeth. The Blatt-Kupperman menopausal index: a crtique. Maturitas, 1998, 29.1: 19-24.
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3) A% Herl 54

R Fer)(a*) =4 <Figure 17>2] oA &g (VISIA®CR2.2, Canfiel
d, USA)E ol &3ttt ¢k’ HAE Fst = ZYsta <Figure 18>9
Zgdd olux = B4 = =Z 73 (Image-pro, MediaCybernetics, USA)S o] &
sto] WE Ro1e] ¥R FerE BAsAY. A5 F2717F d4agsE o9
Tx7F &3g S ofn itk

2 AT AF AR A AF 2F AR T 2 AF 4F AHE F9)

Figure 17. Image of VISIA®CR2.2113)

AF A A AF A F

Figure 18. Example Image of Skin Redness Analysis

113) https://www.canfieldsci.com/
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JrIEd 5 U FI9x =4S (Figure 19>2] 2% 7]7] (Antera 3D®C
S, MiravexLimited, Ireland)& ©]&3tAt}h °] 77l 2F9 A43s 715&
Foln UE 9 9N EAS FEHT & Aoy BF o JHA Wil ®

E SAE AHE 9F F9E AN ER FYES 3AY oV A E Mg

= I sl S ofm gt}
AbE & g9 AF 45 AHE F9

Figure 20. Example Image of
Figure 19. Image of Antera 3D®CS Hemoglobin Concentration and
Uniformity Analysis
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<Figure 21>°] | H SFE=F
ermany)E ©]-&3toH, ol AEdF W FE(EF) FFS FHs= 717
olty. BE H7A S Aol ol dojvt=tl, A A& FH(Capacitance)<
o] M3E AAs= THE vstH, Probed FFo] tigElo Fold
2 Abolel AZ1AS FAEA Bt <Figure 22>0 48} Zo] oju] ¥A s
AstE AAste HEE ol &8st d7lo Wi w2 A= zZra Sle

hyARys
.
o A% U SRS FFS AV 249 FAEFe YrY FB
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(B) FFol wek Waste, FAEFS 4PE U FREE) FFS e
JEmE Zggel LS FRAF) FFE Brh B AFAE AF A

33] =A% & HAGE BN o, <Figure 23>2] Moisture Map MM100
(C+K, Germany)< o]83}o] <Figure 24>¢} o] I FE olv|X& FA3}
At

Conductor Track of fhe CORNEOMETER
Front View of the Electode

Probe
Conductor
Track
Scatterfield
Separating Glass
Skin Surface

Figure 21. Image of Corneometer®CM825114) Figure 22. Measurement Principle of
Cormneometer® CM825
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Figure 23. Image of Moisture Map Figure 24. Moisture Image of
MM100115 Moisture Map MM100

114) https://www.courage-khazaka.com/en/
115) https://www.courage-khazaka.com/en
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ATAL AFUIAL] NGRAT BESHD AT BAL B3
o <Table 5>$h @ol 715, Bristach AF Ao
@ o olgurs RIS Ao, ol hE

Table 5. Criteria for Determining the Association Between Skin Adverse Reactions
and the Product

B 4 ol

AE 5o FofaArgTe AeF DAY} BT G2 oJobEol 3

g9%  Ed m: Swesls dBom 49HA opdse, AMAEAY AE

Certain) o %ol F9 A YHHOT BYH wgS Holw Wao| we AFol
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Probably  STOTEA EE FSsHs gl o o ol ohisin, Fo
robany o A A OE AP whe S Hol: AO(E PR L)
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® °.bt1') ehEd = Fulsls Ao o RoRT MHHM, Fo Zth
U ae gna pEaAG BuRY 49

sd He
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&9 RE dolEE SPSS Package Program ver. 27 (IBM, USA)S o] &
st BAAH fFe)des AAA, dlolHe A4 Shapiro-Wilk tests}

(Kurtosis & Skewness)E &3l AASIAT. e F&H AF A+
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£ A5 vues HE=4 EEAHRepeated Measured Analysis of Varian
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HRMCS5 Az Al 559 HAEe /7187 A7td &ml2 FE337] 0
g3k 9 APeak) 0] & AT. &
rg &3l 200-800nmellA 2=HEHES FAHI WHEF
=dEo A=HY. # FE==9 Ay #dd JHARA F9 420nmol
Al ZEvtE 2 (Chromatogram)<s FZ3t¢ 1, HEHOE F8 IAE0]
FeHAA Yehd A9 99 254nmet 330nmoll A ZErREIHS F
ZotAdth 24 HAEe < ¥ TS Mol ZhAA Y HAE H ol
Bl ¥ o] ~(Database)& &8st 233t}

g 420nmol A E2ld I ZulE WS <Figure 250 e ATE E3]
THAIR @l 420nmell Ao 4R F3E& ¥+ =2 ESRhein-gle(5), Baicalin
(7), Cimicifugic acid F(8), Berberine(9), Baicalein(11), Rhein(12), Emodin(14)
2 7EF v g2 FAY S Zte B FEEY Mo A 9
Fe FE Aoz AU

<Figure 26> #&JF 254nmoellA FE3 A=2wtE19o]a, <Figure 27>
9] 330nmollA FE3 AZntEIHA 71 Z=(ntensity)’} & ma=
53.2%-9] 573+ Baicalin(7)e] iz, 57.3%2] Berberine(9), 45.4% 2] Rhein-gl
c(5), 47.9%2] Resveratrol 4’ -(6” -galloyl glc)(6), 56.6%2] Cimicifugic acid
F(8), 71.1:+ 9] Rhein(12) T°] T&sd o 78 #8E £= v4dd vt
olY(Minong ¥ AE°] o4 A3 AT
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Figure 25. HPLC Chromatogram (VIS 420nm)
5: Rhein-glc; 7: Baicalin; 8: Cimicifugic acid F; 9: Berberine; 11: Baicalein; 12: Rhein;

14: Emodin
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Figure 26. HPLC Chromatogram (UV 254nm)
1: Paeoniflorin; 2: Polydatin; 3: Ferulic acid; 4: Isoferulic acid; 5: Rhein-glc;
6: Resveratrol 4’ -(6” -galloyl glc); 7: Baicalin; 8: Cimicifugic acid F;
9: Berberine; 10: Wogonoside; 11: Baicalein; 12: Rhein; 13: Wogonin; 14: Emodin
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Figure 27. HPLC Chromatogram (UV 330nm)
2: Polydatin; 3: Ferulic acid; 4: Isoferulic acid; 5: Rhein-glc;
6: Resveratrol 4”7 -(6” -galloyl glc); 7: Baicalin; 8: Cimicifugic acid F;
9: Berberine; 10: Wogonoside; 11: Baicalein; 12: Rhein; 13: Wogonin; 14: Emodin
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Table 6. Major compounds identified by HPLC analysis in HRMC5

Peak %’fntg%l% Compound Herb Source Notable Properties
1 34.2 Paeoniflorin Paeonia lactiflora Anti-inflammatory
2 36.8 Polydatin Rheum rhaponticum Antioxidant, anti-inflammatory
3 42.3 Ferulic acid Cimicifuga racemosa Antioxidant, anti-aging
4 44.2 [soferulic acid Cimicifuga racemosa Antioxidant
5 45.5 Rhein-glc Rheum rhaponticum Anti-inflammatory, antibacterial
6 47.9 Resveratrol 47 -(6” -galloyl glc) Rheum rhaponticum Antioxidant, skin protecting
7 53.5 Baicalin Scutellaria baicalensis Antioxidant, anti-inflammatory
8 56.7 Cimicifugic acid F Cimicifuga racemosa Anti-inflammatory
9 57.5 Berberine Phellodendron amurense Antibacterial, anti-inflammatory
10 58.5 Wogonoside Scutellaria baicalensis Antioxidat, skinsoothing
11 64.5 Baicalein Scutellaria baicalensis Anti-inflammatory, antioxidant
12 712 Rhein Rheum rhaponticum Antimicrobial, anti-inflammatory
13 73.0 Wogonin Scutellaria baicalensis Anti-inflammatory, calming
14 86.4 Emodin Rheum rhaponticum Antibacterial, anti-inflammatory
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Figure 29. Assessment of effect of HRMC5 in cell survival.
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Figure 31. Assessment of Effect of HRMC5 in Wound Healing.
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Table 7. Skin Characteristics of Research Participants (n=20)
= Snis H=(5) v &%)
Sk 50tH 20 100.00

a4 11 55.00
=4 7 35.00
v 7 Bl A7 0 0.00
et 2 10.00
A4 95 0 0.00
=59 0 0.00
obe sn B3 13 65.00
T35 6 30.00
o - F-=9 5.00
o am o] HEAH 0 0.00
HE 16 80.00
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Rz 4 20.00

&3} 0 0.00

sl e nE 11 55.00
Az 9 45.00

) A3 0 0.00

ERE 1 5.00

2-33] 1 5.00

e 54 4-63] 6 30.00
2 13 12 60.00

19 23] o]4 0 0.00

ALE3A] S 4 20.00

IO A AFE Ve ARE3 15 75.00
gt AE-3 1 5.00

1413t gk 4 20.00

A= 1-3/13 15 75.00
3AZE 23} 1 5.00

5A1ZF w vk 1 5.00

T 5-8417 18 90.00
A7 23} 1 5.00

3k AT 20 100.00

FA 47 107§+ )Rt 0.00
as) 10703 o] 4 0.00

@ 1t o4 0.00

e o 0.00
oo 20 100.00

e il 0 0.00
RNt ol & 20 100.00
I o 0 0.00
oo 20 100.00

o 0 0.00

L o b 2 11 55.00
A R 9 45.00

A dd A 1 5.00

Al F 0 0.00

e F7) Al & dFd oy 2 10.00
71 €} 8 40.00

AT sl 9 45.00
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Table 8. Menopause Self-Diagnosis Score

(n=20)
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Table 9. Statistical Analysis of Skin Redness Results Following Product Use

n=20)
=4 AA e ZFEA R BT =48
(Time point) (Mean, a*) (SD) (p-value) %)
AE AR A 13.01 1.71 - -
AFE 23 AHE = 12.61 1.72 0.028* 3.00%v
AZ 4F AR & 12.01 1.55 0.000%** 7.52W

“p < .05, ***p < 001

Fagre] daWEFE 5

Pt
k=1

=717k AdE S v

&
A Bk + 5 A 2he)
2

)

PR = , n=AT A

n

> RM-ANOVA (p < .05 A& A& A3 wlaste] foj o)zt )

[f (A1 E XS5 B4 gk — A1 EAFE A B4 3he)
= AZAFE A EA 7k
S S e (%) = —— ° i

n

(a*)
16

15
14
o 13
* 12
11

10

=]

AFE AR A AF2F A F AF AT AR F

Figure 37. Graph of Skin Redness Analysis Results Following Product Use.
(Mean =+ Deviation, Significance Level *p < .05, ***p < .001)
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Table 10. Statistical Analysis of Hemoglobin Concentration Results Following Product

Use (n=20)
=4 MA B! FFHA fFolgs’  Hd FUE
(Time point) (Mean, A.U.) (SD) (p-value) %)
AF A A 1.168 0.127 - -
AF 27 A & 1.127 0.129 0.030* 3.36%¥
AF 47 A8 & 1.091 0.120 0.000*** 6.50V%

* <05, ***p < 001

Hitzkol AAWEFE RSN F=r MRS ovd

! AP A S

ot

3k =

2 RM-ANOVA (p < .05 AE A& A3} vlmste] 23 2ho]7l AL

A AHE A A gk
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[2 (A1 A 524 gk — AF A1 24 2hk)

S SE%) =
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Figure 38. Graph of Hemoglobin Concentration Analysis Results
Following Product Use.
(Mean =+ Deviation, Significance Level *p < .05, ***p < .001)
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Table 11. Statistical Analysis of Hemoglobin Unevenness Results Following Product

Use (n=20)
=4 AlA B! EFHAE FogE  HFE FYE
(Time point) (Mean, A.U.) (SD) (p-value) (%)
AF A A 0.143 0.029 - -
AE 2F AR & 0.139 0.023 0.454 1.23v
AF 47 A & 0.132 0.025 0.002** 6.94v
**p < .01
Bge] ZAWETFE FRIEY FYEs AXEE v
3 (3524 2t ; FEEAEE) 0o
U sgagr= , n=AF A

> RM-ANOVA (p < .05 A& Ab& A3 wlaste] fo o)zt )

g CIREARS 4 itk — A A8 24 k)
= AE RS A

n

S AHENE(%) =

=R 5

(AU
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0.16 a

8|

_c_j, 0.15
P04
= 0.3

w
w012

-

= 011
0.10
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AEAE D AFFAET AFAFAET
Figure 39. Graph of Hemoglobin Uniformity Analysis Results
Following Product Use.

(Mean =+ Deviation, Significance Level **p < .01)
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Table 12. Statistical Analysis of Skin Moisture (Hydration) Measurement Results

Following Product Use (n=20)
=4 AlA B+t EFHA} fogtE! B FLE
(Time point) (Mean, A.U.) (SD) (p-value) (%)
AFE AR A 56.60 11.51 - -
AFE 27 AHE & 60.57 9.50 0.030* 8.65A
AE 47 AHE & 63.08 8.96 0.001%** 13.45A

*p < .05, ***p < .001
Biwtol S7HAEF= A5 FEFHEF)O) Mdde v
" RM-ANOVA (p < .05 A|F A8 A3} wlaste] fo)g 2ke)7h 9g)

574 %kk)

I
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= AEAE A= Wk

x 100
PGy EE%) =
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o 40
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AF AL A AFFAL T  ATAFALE

Figure 40. Graph of Skin Moisture (Hydration) Measurement Results
Following Product Use.
(Mean =+ Deviation, Significance Level *p < .05, ***p < .001)
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Table 13. Statistical Analysis of VAS Evaluation Results for Facial Flushing Relief

Following Product Use (n=20)
Wy aE 2R AE (3R maEan geus AT,
(Items) (Time point) scills) (SD (p-value) °(‘5'A)
. AFE AHE A 6.45 1.93 - -
WEEE Amr Ae ¥ 507 191 0000*  20.88W
AF4T A & 2.99 1.62 0.000*** 52.96v
AFE AHE A 5.91 2.04 - -
ek A= AF2F AME 4.77 1.90 0.000%** 2045V
A F4T7 A & 2.62 1.66 0.000*** 5475

wxkp (001
Hegkol AT TS Ay 3= 9 sk A=v AAEE ong
! RM-ANOVA (p < .05 A& A& A3} vlaste] f2]3F 24ol7t gl2)

= e x 100
2 ‘—31—1‘%‘—%%(%)= k=1 xﬂﬁj\]“g'{j:l?:&l‘%)\—k n=%;|11:ﬂ}b]'x]' 5’:
(scale) nAE AR A wARE 2F AR & wAE AT AR F
9
8
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Figure 41. Graph of VAS Evaluation Results for Facial Flushing Relief
Following Product Use.
(Mean =+ Deviation, Significance Level ***p < .001)
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Table 14. Survey Evaluation Results on Product Efficacy and Usability (n=20)
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Table 15. Evaluation Results of Skin Safety (Adverse Reactions) (n=20)
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ABSTRACT

A Study on the Improvement of Skin Barrier and Facial

Flushing in Menopausal Women Using Natural Extracts

Rira Ha
Department of Beauty Industry

Graduate School of Sungshin University

Menopausal women often experience various skin issues due to decreased
estrogen levels, including dryness, reduced elasticity, and facial flushing. Th
ese changes weaken the skin barrier and increase sensitivity to external ir
ritants, highlighting the need for alternative therapeutic approaches that ca
n comprehensively improve skin health during menopause. This study inves
tigates the efficacy of HRMCbh(Herbal Medicine Composite 5), a natural-deri
ved complex comprising five herbal extracts-Cimicifuga racemosa Root, Rh
eum rhaponticum Root, Paeonia lactiflora Root, Scutellaria baicalensis Root,
and Phellodendron amurense Bark-in enhancing skin barrier function and a
lleviating facial flushing in menopausal women. Each component of HRMC5
possesses distinct anti-inflammatory, antioxidant, antimicrobial, and moisturiz
ing properties, which are thought to work synergistically, providing enhanc

ed skin benefits beyond the effects of each ingredient alone.



The primary goal of this study is to scientifically verify the effectiveness
of HRMC5's individual components in addressing key menopausal skin issue
s, particularly facial flushing and weakened skin barrier function. Cimicifug
a racemosa, traditionally used for alleviating menopausal symptoms, contain
s active compounds such as isoflavones and triterpene glycosides, which ex
ert estrogen-like effects that aid in reducing vasomotor symptoms like flus
hing. This ingredient also suppresses COX-2 expression, thereby reducing i
nflammation and promoting blood vessel stability, making it particularly ben
eficial for relieving facial flushing in menopausal women. Paeonia lactifiora,
another critical component, contains paeoniflorin, an anti-inflammatory com
pound that moderates skin inflammation, soothes irritation, and stabilizes bl
ood vessels, effectively addressing facial flushing and supporting overall ski
n health.

Phellodendron amurense and Rheum rhaponticum contribute significantly t
o skin protection and barrier reinforcement through their anti-inflammator
y, antimicrobial, and antioxidant properties. Phellodendron amurense, rich in
berberine, reduces skin inflammation and microbial imbalance, safeguarding
sensitive menopausal skin against external irritants. Rheum rhaponticum, co
ntaining anthraquinones and resins, reduces oxidative stress, protects skin ¢
ells, and enhances elasticity, which is essential for menopausal skin prone t
0 oxidative damage. Together, these two components enhance the skin’ s
resistance to environmental stressors, reduce signs of aging, and improve t
he overall robustness of the skin barrier.

Scutellaria baicalensis, the final component, plays a vital role in HRMC5’s

moisturizing and barrier-strengthening effects. Its active ingredients, such a



s baicalin and baicalein, have strong antioxidant properties and increase th
e expression of skin barrier proteins like filaggrin and involucrin, which for
tify the skin barrier and prevent moisture loss. By enhancing the skin’ s h
ydration levels, Scutellaria baicalensis protects menopausal skin from drynes
s and irritation, promoting long-term skin resilience. Altogether, these five
ingredients work synergistically to address the multifaceted skin concerns o
f menopausal women, offering a comprehensive solution to enhance the ski
n barrier and mitigate vasomotor symptoms like flushing.

To evaluate HRMC5” s efficacy, this study utilized multiple bioactivity ass
essments, including cell viability, anti-inflammatory and antioxidant activitie
s, and skin barrier protein expression analysis. HRMC5 demonstrated a biph
asic effect on cell viability at low concentrations, while also offering signifi
cant UV protection against UVB-induced cellular damage. Additionally, HRM
C5 exhibited wound healing properties comparable to that of Epidermal Gr
owth Factor (EGF), indicating its potential as a natural agent for skin rege
neration. In COX-2 expression assays, HRMC5 showed substantial anti-infla
mmatory activity, while enhancing the expression of key barrier proteins s
uch as filaggrin and involucrin, thus reinforcing skin barrier integrity.

Clinical trials revealed that HRMC5, after four weeks of use, significantly
reduced skin redness and hemoglobin levels while increasing moisture conte
nt in menopausal women. The Visual Analog Scale (VAS) assessments demo
nstrated a 52.96% reduction in facial flushing intensity and a 54.75% decre
ase in perspiration, confirming HRMC5’ s effectiveness in alleviating vasom
otor symptoms associated with menopause. These results suggest that HRM

C5 is a safe and effective alternative for improving skin health and reduci



ng facial flushing in menopausal women.

In conclusion, HRMC5 offers a multifaceted approach to enhancing meno
pausal skin health. Each ingredient provides specific benefits-anti-inflamma
tion, antioxidant protection, moisture retention, and barrier strengthening-w
hich together yield a powerful solution for managing menopausal skin conc
erns. This study demonstrates the potential of HRMC5 as a viable function
al cosmetic and alternative therapy for menopausal skin health. As a natur
al, non-invasive alternative, HRMC5 offers a promising approach for addres
sing facial flushing and skin barrier degradation in menopausal women, wit
h substantial potential as a commercialized solution in the field of function

al skincare.

Keywords
Menopausal skin, Facial flushing, Skin barrier, Natural-derived cosmetics,

HRMC5, Clean beauty, Vasomotor symptoms, Vegan beauty.
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HRMC5
con PC 5g/L 2.5g/L 1.25g/L. 0.625g/L 0.313g/L 0.156g/L 0.078g/L
100% 98.22% 58.07% 88.86% 108.5% 116.2% 112.0% 108.1% 105.6%
A 2 A9 BE Gt AlE AES
HRMC5
con PC uv 5g/L 2.5g/L 1.25g/L 0.625g/L.  0.313g/L.  0.156g/L.  0.078g/L
100% 110% 91.45% 50.92% 81.17% 90.13% 100.7% 92.64% 98.66% 91.43%
B 3 A A+ BA
Healed Area
con0 conl8 PC HRMC5
- 57.18% 68.42% 68.46%
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3 L*M 50 F 1 3 3 3 3 2 1 2 1 2 2 2 2 3
4 L*Y 53 F 4 3 2 3 4 2 2 2 1 2 2 2 2 4
5 K*K 53 F 1 2 2 2 3 1 2 2 1 2 2 2 3 5
6 P*J 52 F 2 2 2 2 3 2 1 2 1 2 2 2 3 5
7 P*A 50 F 4 2 2 2 4 2 2 2 1 2 2 2 2 4
8 K*J 51 F 1 3 3 3 4 2 2 2 1 2 2 2 2 3
9 L*J 58 F 1 2 2 2 3 1 2 2 1 2 2 2 3 5
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= $ A%, 92 9
WE
awasa ARY MRY awass RT S RY awsea /Y WY 5d 8
1 13.58 14.46 12.80 13.21 13.83 12.40 13.40 14.15 12.60 5.60 -5.94
2 14.28 14.54 13.61 13.75 14.57 13.41 14.02 14.56 13.51 3.85 -3.60
3 11.67 10.61 10.00 11.02 10.56 9.94 11.35 10.59 9.97 -6.70 -12.12
4 15.16 13.66 14.41 15.03 13.24 13.71 15.10 13.45 14.06 -10.90 -6.86
5 15.51 15.42 13.99 14.54 14.41 12.71 15.03 14.92 13.35 -0.73 -11.15
6 18.44 17.46 16.28 16.41 16.82 15.43 17.43 17.14 15.86 -1.64 -9.01
7 12.21 11.70 10.42 12.15 11.49 9.67 12.18 11.60 10.05 -4.80 -17.53
8 15.07 12.56 1291 15.25 12.98 13.47 15.16 12.77 13.19 -15.77 -12.99
9 12.48 12.25 12.15 11.71 11.64 11.52 12.10 11.95 11.84 -1.24 -2.15
10 10.87 10.84 10.25 10.88 10.90 10.05 10.88 10.87 10.15 -0.05 -6.67
11 11.63 11.56 11.18 11.35 10.85 10.45 11.49 11.21 10.82 -2.48 -5.87
12 11.28 9.96 10.83 11.56 10.74 11.76 11.42 10.35 11.30 -9.37 -1.09
13 12.75 12.57 12.20 13.43 12.80 12.85 13.09 12.69 12.53 -3.09 -4.32
14 13.32 12.83 10.95 13.04 12.36 10.86 13.18 12.60 10.91 -4.44 -17.26
16 13.44 13.75 12.72 13.62 14.28 13.42 13.53 14.02 13.07 3.58 -3.40
18 11.22 11.15 10.62 11.11 11.08 10.41 11.17 11.12 10.52 -0.45 -5.82
19 12.39 13.35 12.99 13.33 12.81 12.22 12.86 13.08 12.61 1.71 -1.98
20 12.35 12.31 11.79 11.97 11.71 10.93 12.16 12.01 11.36 -1.23 -6.58
21 13.95 12.74 11.43 12.86 11.69 10.18 13.41 12.22 10.81 -8.88 -19.40
22 10.79 10.06 11.29 11.63 11.68 11.89 11.21 10.87 11.59 -3.03 3.39




H3 1] drIdaEd =5 24 gt

3% 5 %, +5 B
W
rease Y IRY  asasa MRY 0 RY axasd BT MY Gl Hhdd
1 1.141 1.142 1.097 1171 1.081 1.007 1.156 1.112 1.052 -3.85 -9.00
2 1.146 1.149 1.107 0.993 0.985 0.983 1.070 1.067 1.045 -0.23 -2.29
3 1.060 1.028 1.016 1.065 1.034 1.007 1.063 1.031 1.012 -2.96 -4.80
4 1.282 1.204 1.278 1.378 1.295 1.228 1.330 1.250 1.253 -6.05 -5.79
5 1.349 1.261 1.267 1.324 1.323 1.203 1.337 1.292 1.235 -3.33 -7.59
6 1.606 1.503 1.466 1.419 1.353 1.347 1513 1.428 1.407 -5.59 -7.01
7 1.132 1.073 0.983 1.133 1.037 0.994 1.133 1.055 0.989 -6.84 -12.72
8 1.316 1.149 1.209 1.400 1.232 1214 1.358 1.191 1.212 -12.33 -10.79
9 1.173 1.053 1.063 1131 1.065 1.012 1.152 1.059 1.038 -8.07 -9.94
10 1.061 1.041 1.010 1.082 1.046 1.004 1.072 1.044 1.007 -2.61 -6.02
11 1.117 0.961 0.949 1.144 1.062 1.060 1131 1.012 1.005 -10.53 -11.15
12 1.045 1.043 1.035 1.139 1.089 1.136 1.092 1.066 1.086 -2.38 -0.60
13 1.099 1.069 1.101 1.166 1171 1.160 1.133 1.120 1131 -1.10 -0.18
14 1.102 0.910 0.948 0.977 0.906 0.972 1.040 0.908 0.960 -12.65 -7.65
16 1.146 1.359 1.100 1.016 1.190 1.014 1.081 1.275 1.057 17.90 -2.22
18 1.038 0.934 0.934 0.990 0.955 0.910 1.014 0.945 0.922 -6.85 -9.07
19 1.251 1.304 1.174 1.230 1.279 1.245 1.241 1.292 1.210 4.11 -2.50
20 1.150 1.156 1.133 1.124 1.126 1.047 1.137 1.141 1.090 0.35 -4.13
21 1.155 1.071 1.021 1.207 1.119 0.943 1.181 1.095 0.982 -7.28 -16.85

22 1.125 1.183 1.116 1.133 1.145 1.124 1.129 1.164 1.120 3.10 -0.80




B3 12 SRIFEN FAE B4 @

4% *5 #%, 5 A
HE . . o - I - Z 2

1 0.122 0.135 0.107 0.117 0.118 0.091 0.120 0.127 0.099 5.86 -17.15
2 0.102 0.131 0.098 0.140 0.101 0.082 0.121 0.116 0.090 -4.13 -25.62
3 0.124 0.143 0.152 0.142 0.138 0.132 0.133 0.141 0.142 5.64 6.77

4 0.134 0.119 0.125 0.136 0.134 0.132 0.135 0.127 0.129 -6.30 -4.81

5 0.147 0.143 0.142 0.148 0.142 0.116 0.148 0.143 0.129 -3.39 -12.54
6 0.248 0.181 0.187 0.207 0.162 0.161 0.228 0.172 0.174 -24.62 -23.52
7 0.124 0.121 0.122 0.139 0.131 0.127 0.132 0.126 0.125 -4.18 -5.32
8 0.112 0.100 0.110 0.129 0.119 0.125 0.121 0.110 0.118 -9.13 -2.49
9 0.125 0.121 0.112 0.191 0.170 0.185 0.158 0.146 0.149 -7.91 -6.01
10 0.155 0.150 0.153 0.131 0.128 0.116 0.143 0.139 0.135 -2.80 -5.94
11 0.142 0.140 0.140 0.216 0.213 0.208 0.179 0.177 0.174 -1.40 -2.719
12 0.108 0.100 0.100 0.138 0.133 0.124 0.123 0.117 0.112 -5.28 -8.94
13 0.108 0.101 0.114 0.132 0.144 0.122 0.120 0.123 0.118 2.08 -1.67
14 0.116 0.107 0.109 0.166 0.146 0.138 0.141 0.127 0.124 -10.28 -12.41
16 0.084 0.163 0.078 0.158 0.189 0.154 0.121 0.176 0.116 4545 -4.13
18 0.131 0.130 0.128 0.104 0.104 0.103 0.118 0.117 0.116 -0.43 -1.70
19 0.116 0.118 0.113 0.217 0.201 0.207 0.167 0.160 0.160 -4.20 -3.90
20 0.117 0.123 0.123 0.128 0.136 0.125 0.123 0.130 0.124 5.71 1.22

21 0.123 0.122 0.120 0.135 0.129 0.126 0.129 0.126 0.123 -2.71 -4.65

22 0.174 0.175 0.164 0.204 0.193 0.202 0.189 0.184 0.183 -2.65 -3.17
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il AF A A AF 2F A8 F AF 45 A& F AE SHE%) 45 A8 SHE%)
1 48.67 64.67 66.00 32.87 35.61
2 53.33 55.67 57.67 4.39 8.14
3 50.33 59.33 62.67 17.88 24.52
4 50.67 48.00 53.33 -5.27 5.25
5 72.67 78.00 79.67 7.33 9.63
6 51.67 67.33 67.33 30.31 30.31
7 72.33 63.33 64.00 -12.44 -11.52
8 57.67 65.33 68.00 13.28 17.91
9 59.00 63.33 64.00 7.34 8.47
10 69.00 65.00 65.00 -5.80 -5.80
11 41.33 48.00 50.00 16.14 20.98
12 71.00 67.33 72.67 -5.17 2.35
13 54.00 55.67 56.33 3.09 431
14 41.00 4733 50.00 15.44 21.95
16 61.00 65.67 70.67 7.66 15.85
18 63.33 76.33 77.00 20.53 21.59
19 35.00 40.33 45.00 15.23 28.57
20 55.00 57.33 64.00 4.24 16.36
21 76.33 63.67 66.00 -16.59 -13.53
22 48.67 59.67 62.33 22.60 28.07




¥ 14. Visual analogue scale(VAS) 37}

B X

RUS |
HZT dFLT =7 dHEx A= SHE HT 97U =7 E3o] A s4E
Y ems WY W Wq WM awasa RY 5y WY RY
1 6.0 45 3.0 -25.00 -50.00 5.7 6.0 1.2 5.26 -78.95
2 7.1 7.0 5.9 -141 -16.90 6.8 6.7 5.9 -1.47 -13.24
8 2.0 1.2 1.0 -40.00 -50.00 19 14 1.0 -26.32 -47.37
4 6.7 6.3 3.7 -5.97 -44.78 6.7 6.1 44 -8.96 -34.33
5 6.6 6.3 4.2 -4.55 -36.36 6.4 6.0 4.7 -6.25 -26.56
6 6.8 5.8 41 -14.71 -39.71 7.0 5.7 4.1 -18.57 -41.43
7 7.1 6.0 54 -15.49 -23.94 5.9 5.9 5.0 0.00 -15.25
8 7.7 5.5 19 -28.57 ~75.32 8.0 5.6 2.0 -30.00 =75.00
9 7.6 6.3 31 -17.11 -59.21 6.8 54 2.8 -20.59 -58.82
10 8.7 6.8 44 -21.84 -49.43 8.4 6.2 3.6 -26.19 -57.14
11 8.2 71 4.1 -13.41 -50.00 6.9 5.8 2.1 -15.94 -69.57
12 14 13 1.0 -7.14 -28.57 14 1.2 0.9 -14.29 -35.71
13 6.6 5.0 3.7 -24.24 -43.94 5.1 4.6 3.0 -9.80 -41.18
14 6.0 5.5 44 -8.33 -26.67 6.3 5.3 4.0 -15.87 -36.51
16 8.5 6.9 35 -18.82 -58.82 8.3 6.4 2.6 -22.89 -68.67
18 6.5 4.6 22 -29.23 -66.15 5.9 4.3 2.0 -27.12 -66.10
19 8.1 5.2 11 -35.80 -86.42 6.9 4.2 1.0 -39.13 -85.51
20 5.4 34 1.0 -37.04 -81.48 21 1.2 0.8 -42.86 -61.90
21 44 16 0.2 -63.64 -95.45 4.2 13 0.2 -69.05 -95.24
22 7.5 7.1 1.8 -5.33 -76.00 74 6.0 1.0 -18.92 -86.49
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