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Optimization of mixing ratio of Polygala tenuifolia, Angelica dahurica
and Elsholtzia splendens extracts for cosmetic material development
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O A SYF 2AA BAARHN 4B fol AATQo] FHWI gon, AAR T B o
A7F EhEs] o FolAaL Qlrh B Aol ME thgdt Aegdoel ki dEA e k&A= YA (Polygala
tenuitolia), WA (Angelica dahurica), 3 (Elsholtzia splendens) 3% FZ%92 wig v]&S 2asle] a4tks)
gz BGg 2 39 2% 2Ategth mig Bee 77hA A (M1, 111 M2, 05:1.5:1; M3, 1.5:0.5:1; M4,
0.1:0.95:0.95; M5, 0.5:0.5:2; M6, 0.95:1.95:0.1; M7, 1.45:0.1:1.45) 0.2 A3t &390, FFEF A= &8317]
A8 HAeo] EF wES Flaklch. DPPH 2 ABTS radical 27 248 M6 1,000 pg/mLolA 7t} 75.37% 2
99.19% 2] A2A%S YeEdY. M6 200 pg/mL FEoAE dFEW3S %53 lipopolysaccharide 2]+ ™iH] 50%
9] Nitric oxide AA A &3E BATE M39 M6 50 png/mL sxolA izl Hls] hyaluronic acid A4 &
o] Z}7} 147w, 1.49v) =& AL F2l&kic} Disc diffiusion HIZESAE M6 8 ug/mLollA] clear zone©] 9.75
mmz YER} Staplviococcus aureus w2 A JAE st o) Az 94X, WX £IF T3 F=F
B2 3FFE 7l HAARAR AR 7eE Aol ddETh

FRO| . E 44, ADE, 944, U, TPy

Abstract Recently, enviromentally friendly natural substances derived from plants have been attracting attention
as cosmetic materials, and research on various physiological activities of natural substances is being actively
conducted. This study investigated the antioxidant, anti-inflammatory, moisturizing, and antibacterial effects of
three types of extracts of mixtures containing different mixing ratios, Polygala tenuifolia, Angelica dahurica, and
Elsholtzia splendens, known to have various physiological activities. The mixing ratio is 7 conditions (M],
1:1:1; M2, 0.5:1.5:1; M3, 1.5:0.5:1; M4, 0.1:0.95:0.95; M5, 0.5:0.5:2; M6, 0.95 :1.95:0.1; M7, 1.45:0.1:1.45),
and the optimal mixing ratio was confirmed for use as a cosmetic material. DPPH and ABTS radical
scavenging activities showed scavenging abilities of 75.37% and 99.19%, respectively, at 1,000 pg/mL of M6.
At a concentration of 200 ug/mL of M6, it showed 50% of nitric oxide production inhibition compared to the
lipopolysaccharide-treated that induced an inflammatory response. It was confirmed that M3 and M6 produced
hyaluronic acid 1.47 and 1.49 times higher than the control at a concentration of 50 pg/mL, respectively.
Through the disc diffiusion test, the clear zone was 9.75 mm at 8 pg/mL of M6, confirming the inhibition of
growth of staplylococcus aureus strain. Based on the above results, it is believed that the mixed extract of
Polygala tenuifolia, Angelica dahurica, and Elsholtzia splendens can be used as a functional natural material for

cosmetics.
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AR (Polygala tenuiplia = QA%
of &3 thaA 2P o= Mo B Re5 AAsIL
Axsto] AREET [5]. AA= A 4 BE, E
A, RNEA, FTA, FUA Toze] N Aol

d AR O 2 E saponin
AL 9 tenuifolin, tenuigenin 2 senegin, alkaloid #|<
9] tenuidine, polygalitols FAEo2 dfstar 9l
[8]. &tsl 28-S Fal Ol o sl 2hsha] =
Efs g AZAMES g oR A= &2t
qem [9], A5 w7l =49 ROS, NO, TNF-q, IL-1
S AT =EN AT TE diste £ A
#Ae thate] = ar gt [10, 11, 121.

W2 (Angelica dahurica)<= Y83} (Umbeliferae)©ll
sk el Y g Az Aoz 4, Y, ¥
Boll 397 dem [13], vherel d¥ F714 [14], A
%
o

off

2
4

=N

A [13] 2= 209 & o)/ coumarin S
sHratar Tt [15, 16, 171, 9iA19] A4+ Azz k=)
A EA A 9 oAb A 2g (18], A [19], 2
el AN (17], 38 [20] 5ol £37F stk
Bug a9tk

imperatorin, isoimperatorin 52| coumarin 3}3EE°]
iz Fo ARz g4 dom [18 21],
HZoE= cyclooxygenase (COX-2)9k
microsomalprostaglandinE  synthase (mPGES)¢] &
S Ao 2 lipopolysaccharide (LPS)Z =%+

byakangelicin,  phellopterin,

prostaglandinE2 (PGE2)2] A& A8l d5S o
At 28-S sita ¥he e (210

25 (Elsholtzia splendens)= E%3} (Labiatae)

Fido &l 134 ZEFE AxddM 549 @]

= @A a8 AEoln (22, 23], 7

20 FF 95, ¥ Tl 250 e sew o

<) )
B4 WaN] HREOR ALgEolgit) [24]. EEHol

AREoZE  elsholtzia ketone, dehydro—elsholtzia
ketone 2 monoterpenes ¢ IAE [25]F
apigenin, apigenin—7-O-glucoside,

luteolin-7-O-glucoside ¥ linarin ¢ ZgH o=
Aol gl [26]. 252 Heldxor = 3t
sl &4 o dghd A oA 24 [27] 2 TE =Y
AA W dds 2 55 93 59 g0 RuFdnt
[28].

2 AdFE dA Al5E FE T TS st
o bl 9L, I B Sol Uik s ZAS
o 1% T3 Aesld BHoz AFE APttt

. M= 2 grH
1. Ak & 717]

B Agoa] AR ascorbic  acid  (AA;

Sigma-Aldrich, USA), 1,1-

diphenyl-2-picryl-hydrazyl (DPPH; Sigma, USA),
2,2' —azinohis—(3-ethylbenzothiazoline-6-sulfonic  acid)
(ABTS; Sigma, USA), Dulbecco's Modified Eagles
Medium (DMEM; Welgene, Korea), fetal bovine
serum (FBS; Gibco, USA), FBS(Samchun, Korea),
(Lonza,
water-soluble tetrazolium salt (WST)-8 (Biomax,
Korea), lipopolysaccharide (LPS; SigmaAldrich, USA),
Griess reagent system (Promega, USA), hyaluronic
aicd (HA) enzyme linked immunosarbent assay
(ELISA) kit (Minneapolis, USA)E AH&-8F4ith

2 AN 7]17]= #47] (Hanil, Korea), 31517
F5%7] (BUCHIL, Germany), incubator (Thermo,
USA), microplate reader (BioTek, USA), pipette
(Eppendorf, Germany)©| AF&-% %1t}

penicillin/streptomycin Switzerland),

2. A=
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w ATl FEl o] &7 UA, WA, xFRE= Al

O
Z3 AL AHIFE (Jecheon, Korea)oll Al

3 ARFE 2 &%
FEe B48 94, WA, 2FE 42 100 gof

o
70% ethanol 400 mLE F7kste] 204 48 AlRE &
F FEBAY FEAL oA of3tete] 37

$5712 0NN sHIgom, ¥ °
o wetete] Aol A}%aom

il , =
A %%% et %?‘f}% FEE] I S uet EFF
HE 77 24 (R Do AAsta EFES A3}
o] A8ttt
1R, WX|, £EF FES9 2R H|IE
Table 1. Mixture ratio of Polygala teuifolia, Angelicae
dahurica, Elsholtzia splendens extract
Sample” Po]ygala Ange]J:ca Elsholtzia
teuitola dalhurica splendens
Ml 1 1 1
M2 05 15 1
M3 15 05 1
M4 0.1 1.9 0.9
M5 05 05 2
M6 095 1% 0.1
M7 145 0.1 145

UMI, A mixture of same ratio (Polygala teuibolia : Angelica
dalurica . Elsholtzia splendens = 1 : 1 : 1); M2, A mixture of
different ratio (Polygala teuiolia - Angelica dahurica
Elsholtzia splendens = 05 : 1.5 : 1); M3, A mixture of different
ratio (Polygala teuiolia : Angelica dahurica - Elsholtzia
splendens = 15 : 05 @ 1); M4, A mixture of different ratio
(Polvgala teutolia - Angelica dahurica - Elsholtzia splendens =
01 :19% : 09%); Mb, A mixture of different ratio (Polygala
teuitolia : Angelica dahurica . Elsholtzia splendens = 05 @ 0.5

2); M6, A mixture of different ratio (Polygala teuiolia
Angelica dalurica - Elsholtzia splendens = 09 : 1.95 : 0.1); M7,
A mixture of different ratio (Polygala teuiolia @ Angelica
dahurica : Elsholtzia splendens = 145 : 0.1 : 1.45)

4. st 5% Hob
1) DPPH radical scavenging assay
A3} =48 DPPH radical 2712422 Blois9)
7Ikste] A4S [29]. o] assay® AW
o™, DPPH+= radical el A HepAS o,
AzE o } DPPH-H=Z 3¥W =do= wgsh

[30] 9% well plateel] 0.2 mM DPPH &< 100 pL<}+
AlE 100 uLE EFste] Aol A2dA 30
’\] A % 517 nmollA F35=E SAste] ALt
2o 2= kst E421 ascorbic acidE

SAMZ?LOE DPPH &40 A&E

DPPH radical scavenging assay(%)
=(1-A% 7Rt FFEAE F7RE F5935) x 100

2) ABTS radical scavenging assay

2,2-azino—biazoline-6-sulphonic acid(ABTS) radical
S o3 gaksle] =72 Van den Bergell 9Jste] =
sttt (31 A FAE w= ABTS+ radicale] &4ks}
43 ghgsto] £ Ho] He A E o8 WY
ot [32. 7 mM ABTS®} 24 mM potassium
persulfates &3 il Ao|A 24 A7+ S 1
A8kl ABTSS 344121 &, 734 nm F3=4 07
+ 0l0] HEE 2tE ¥ Aol ARE-stath

ABTS working solution 100 pL¥} =% A& 100
uLs Eete] b4 10 & &t ¥ $, 732 nm
AN FAEE SAsAT AT oRE At
E42l ascorbic acidg ©]&3t9 1, SAHWETOZ=
ABTS &do] A8E HesiA] & o2 g3

o,

ABTS radical scavenging assay(%)
=(1-A8 H7ht F4=/A8 FH7R 545 x 100

5. Al En) ek

Raw 2647 M3*%E Korea cell line bank (KCLB;
Seoul, Korea)oll 4 #9931 human keratinocyte cell
line (HaCaT) M3+ Amore Pacific (Korea) 2 25
ARt AX dldS $dl 10% FBSSF 1%
penicillin/streptomycing -3 DMEMS AH&-3F3 1L
5% oliksleth 2 37CE A8 incubatoroll A i
Fatsdrh

6. MXEAEE HA}
AEZE 96 well plated] 1 x 10* cell/well2 #F3F
=l incubatoroll A 24417t et vlkslaA NEES 9
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% microplate reader® 450 nmell A &%

=

7. Nitric oxide (NO) A& A

Raw 2647 AMZE 96 well plated] 1 x 10" cell/well
2 758 Holl incubatorol| Al 24A17t &9t i FshE Al
AEE Hd3] BAA7) L, Alsg B F9 A28t
Atk A=9E 10 ng/mL F%=e] LPS® 3Flvh i
3% NS 3l Griess reagent system o2 A|FAL] vl
ol wet NO B %S sk

8. Hyaluronic acidHA) =3
HaCaT MZE 96 well plated] 1 x 10* cell/well=

L5 s HAAT AL, ARE 48A17F St Akl
F 02 retinoic acidE AHESFAATE Wl YE
SAE g3 & ARAL vl wef
ELISA assayE 3389 hyaluronic acid®] 34 %<

=459

St &= Staphviococcus aureus (S aureus)©l

=743 Az sy FAHE st

S olgakdty. 1A FujA]o

S 7t JFE 1 gl FHste] AAHIA|
2

4
b oajorste] BB & AAElA 3

(e}
>
™

7¢ wekstel disc 919 clear zone (mm)9] A &S =

Ay,

10. SAA

BE AP 33 whEste] Hi + FEAAE UE
Wigith SPSS 180 ZEI¥ls
t-test9} one-way ANOVA #4102 p Fho] 0.05 1]

d ) FAACR Fofsirtal Akl

1. DPPH % ABTS radical 27 24

Radical& E<Hg3te] Ax #4 AR5 .l
gto] HjAEAo]al H7E Al &S doit) B
WS el = DPPH radical ®lw# Qb4 3 318
2 ZaalAete] w02 radical BS A
g2 a9 139 2k
o] E2  Meol 50-1,000 pg/ml FE
906-B31%=Z 7MY =& FAS ekl FAUZRT
(PC)o.2 AF&-3} ascorbic acids 50 pg/mL F%=olA
87219%9] FAkst S4& Uehisit o £ FE=
< 50-1,000 pg/mL ‘sEolA M7 210-67.83%, Ml
296-5821%, M5 1.34-57.74%, M3 248-5621%, M4
A7-52.95% 2 M2 1.73-51.35% <=©% DPPH radical
2A o] o, BE AR & gEHoR
F7FetSiTt

ABTS radical &4 42 BE &% FEE4
TR SR wel A gAo] FUekler, 53
50-1,000 pg/mL FEolA M6 22.32-99.19%= 714
=2 A4S Yeyo] DPPH radical 27 243 AL
3 A et RE £ FEEA ABTS
radical &7 EAo] & SJEH O FItEIGlon, &
A z2TH(PC) .2 A3 ascorbic acidi= 50 pg/mL
FEAA 9968%2] kst A4S UERATE 500
g/mL FEoA M6 U6I%E FIHoz = 24
o] YEkyta, MI 92.30%, M3 87.87%, M2 80.42%, M4

80.31%, M5 76.27%, M7 7059% 2% ABTS radical
27 &g Eskth
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a2 1. &8 &% "|20| w2 DPPH (A) and ABTS(B)
radical &7 &A

Figure 1. DPPH (A) and ABTS(B) radical scavenging activity
according to extracts mixture ratio.

AR, WA EEF 3 FEE0] Raw 2647 X9
AEE nA= JTFS Flstaxl WST-8 assays

AYskslar, 1 Aaks a9 200 AAsith £ +F
=
[e]

& T FEE 50, 100, 200 pg/mLE AAsA0H B
= TolM =4e HEhiA ool A w=E 200 u
g/mLo= AAste] NO S 433tk

w s
(ng/mt) (ng/mb)

02 2. Raw 264.7 MZ ME2(%)

Figure 2. Raw 2647.7 cell viability treated with Mixture
extract of Polygala teuifolia, Angelica dahurica, Elsholtzia
splendens

3. Raw 2647 A2 N

ket vjgd 53 FE5E0
FHFE H]i’j}ﬂ A&l LPSE d5uH-S F53 Raw
2647 A Xl &% FEES 50, 100, 200 pg/ml F%
2 A3t Griess assayS Atk 13 3o A
AlE Bkel o] NO A4 Als-& Ma9 Mool A 5%
JEHo g Eton E3] M= 200 pg/mLe] 5ol
A LPS A ol vlsh 50% A= SAHCE F9
o AAAA TS Bk

% 3. Raw 264.7 MZ2| NO MAZH%)

Figure 3. The inhibitory effect Mixture extract of Folgala
teuifolia , Angelica dahurica, Eishoiizia splendens on NO
production in LPS treated Raw 267.7 cell, " /<0001 vs.
CTL, "/A<0.1 and ™/0.001 vs. LPS, CTL: non-treated
control, LPS: LPS treated control.

Eo] HaCaT A|E2] A
= 9ES g9lstauxl, WST-8 assays
F3lArh FEE 125, 250, 500 pg/mLE AAsH 1
a8 4o yERd Rl o] BE EF ?%%%
125-50.0 pg/mLe] & HHlA 54 YA &
ol Hdl ¥=E& 500 yg/mLeZ A3} hyalrulonic

acid A FE

b

ZA3A

15 250 500|125 250 500 (125 250 500 125 250 00 |125 250 500|125 %0 500

[ m2 (% M M5 Ms w7
{ug/ml) {ug/ml) (ug/mt) (ng/ml) {ng/mt) (ng/ml) {ng/ml)

% 4. HaCaT M= MZEE(%)

Figure 4. HaCaT cell viability treated with Mixture extract of

Polygala teuifolia, Angelica dahurica, Elsholtzia splendens.

5. HaCaT A X9] hyaluronic acid A4 %

theFek Hlgd £3 FEE] B & mAE
QIS dolr 7] 98l HaCaT AHE] 7} &3 %
55 125, 250, 50.0 ng/mLA A g]skar, 484131 vt
% 3|43k mekele ELISA kitE ©]83}e] hyaluronic
acid (HA)®] BAAHE S48t 19 5ol e} 7
Hg:;doﬂ Ez‘s]ag] HAQ] b‘]—&kg 0 ﬂ HAA 50% 7(4
wmolu, ksl @olow HAZF ZAsta o] vt
3t 59 Ao} AANA Hr). o2 g HAE tedt in
vitro RHO A IR B A g AxR de &

S Sl [ Alx SA4S HehiA 2k s

t
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oA &3 FEES HaCaToll A3 5 HA A

s T & B 125-500 1

g/mLe] BE HY A B oJEH o HA A ZX

& HolFlom, M3y M6= 50 pg/mL F5E A

izt Ble) EAMCR folsiA Z71et HA A
(14790, 1.4990)0] LfERSLTE

125 250 500 (125 250 500|125 250 500|125 250 500 [125 250 500|125 250 500|125 %0 500

M Ms 3 M
(ug/mL) {ug/ml} Ing/ml) (ug/mt)

O% 5. X, x| REF 28 FES0| o|gREL
of ojxl= H&
Figure 5. Effect of Mixture extract of Polygala teuifolia,

Angelica dahurica, Elsholtzia splendens on production of
hyaluronic acid, ‘P<0.1 and “P<0.01 vs. CTL.

Disc diffusion test® &
medium ol AEE FFAA discE 228 wge
disc 59 inhibition zone (clear zone)®] &5 =43}
o 9 A AATS Flste Wl [35].

Staphylococcus aureus o W3 A3 Ax=
20 Yebich A2 Oo 2 AFE-3F methylparaben<-
4 mg/mLelA 85 mme] %L, M4t M6+% 8 mg/mLell
A 875, 975 mm= YeNY Staphyviococcus aureus T
Fo| s JAlste &3E 1A

=8k agar plate

i
==

¥ 2. WX, #x| EsF =8 FE=29 Staphylococcus
aureusOoll TSt clear zone XA =& Z1

Table 2. Clear zone diameter measurement results for
Staphylococcus aureus of Mixture extract ratio of Polygala
teuifolia, Angelica dahurica, Elsholtzia splendens

2

1=

Sample @&jﬁm Clear zone(mm)

Methyl Paraben 4 85

M1 8 -

M2 8 -

M3 8 -

M4 8 875+0.25

M5 8 -

M6 8 9.75+0.25

M7 8 -

A SFEAE AA, WA, BE 35
2ol WF S delste] Y3k P9F, 0o 9 Y
@ B5e Wsel A4e) wE veS Selstag o
ek

DPPH 2 ABTS radical 24 &4 Ay, ZE&
FE%0] 50-1,000 pg/mL FEoIA Fi oEF
2% ke 2438 29eH 1,000 pg/mLol
M67} 75.37%, 9.19%=2 £ F2% % 7M =&
S Ve 93 w7l 292l NO 84S 5
A7, M4ot Mol & oEH o= ko] hAas)
R M6= 50%7HA] 7haste] 78 =2 NO A4 94
TE Bk IR BE A gl A xS HAO A

[o ot

B oo

o = s
< SA3

Al
AE AT A, BHE £ FEEo] 125500 1
g/mLollA Fie EH R A o] Frlkete ARE

Bom 500 pg/mLollAl M39F M7o] tjzatel H]s|
14740, 1.498) =& HA A4S veblich 3t A
M= M4 M6ollA Staphylococcus aureus w50 o
3} clear zone©] YEF L, MeollA 975 mm= 7V &

clear zone2 #<1&}Si Tt

w ATl E dA, WA, 2R FEEY] £F F
== X1 =

52 Uyon WRAEY HsE A

o ofN o L

N
ot
H
2.
=
o
e
X,
&
Z
©)
ox
>
o
Shi
2
o
oft
:01.:1“
o n2 off
I 12 o

A%S Fetgrt. hyaluronic acid (HA) A4

O
= H
E4do] gfHol o] gFEe] 715 HAE A=
AHE 7Fs e Aog dhEc
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