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Abstract

Purpose: Echinacea angustifolia (E. angustifolia) extract’s usefulness as a cosmetic
ingredient was examined. This study confirmed its skin improvement effects through
a moisturizing and elasticity test and clinical trials. Methods: Cell ability of E.
angustifolia on HaCaT and CCD986sk cells was measured by MTT assay respectively.
And hyaluronic acid in HaCaT cells and pro-collagen acid productions in CCD986sk
cells were measured. Results: As a result of the cytotoxicity test on CCD986sk
and HaCaT cells, it was confirmed that there was no cytotoxicity at a concentration
of 200 pg/mL or less. At a concentration of 200 ug/mL, both hyaluronic acid and
collagen productions showed statistically significant differences. Meanwhile, the skin
improvement test performed in the clinical trials revealed high scores compared to
a control group and a significant difference was observed especially in moisturizing
and wrinkle-care effects (p<0.001, p<0.01). Conclusion: With the potential of E.
angustifolia extract, this study confirmed its promise as a cosmeceutical cosmetics
ingredient.

Keywords: Echinacea angustifolia, Elasticity, Moisturizing, Cosmetics,
Cosmeceuticals
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|72 %25 (xerosis) T 22 A G gl A, ol wRga 2
Aol Aishs 2AE 2effsh] mEe] BRY 47, Hg A
o7 u]-go| S vlEo] HSH o R Fasirial & 4 it
(Del Rosso & Levin, 2011),

o) fEzde] JF UAE Fa EAell Uy

e rlo

AElo] glom 2uE collagen fiber, elastin fiber @ proteoglycan
9 glycoprotein®} 2+ dermal matrix® A ECHRittié & Fisher,
2015; Kao et al., 2016; Kim et al., 2016; Shim & Park, 2017), 2
Z5= 32 17 SR Yoluks HIl] o3 =2 dAgst
E AR, 70 A5HY ZAZA dolub= WErL Fa3gt ¢lo]
He Aoz Y5A v rhHruza & Pentland, 1993; Kim et al.,
2013). 2173t AFe] 2ol oF 10-30% 7FFS] g2o] Thi-=
of glom ZpAZo) fEo] RESH A7t HH wRogo] o)ido]
A 7u]4=BaMektrans epidermal water loss, TEWL)o] 75}
T 750 Az 95 AdE7F FrkSandilands et al., 2009), ¥
oA 7)s oMo ® Uehts i A2 R0 gl s a7
°

T ENEE A TER, 38 YA AN, B3 TteeE,

H
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(hyaluronic acid, HA)®] 1th(Papakonstantinou et al., 2012). HA=
glycosaminoglycan (GAG)S] YF22 1§ 3o 84 7k sfUtz
collageni} elastind} Zo] AJZ 8] 718E Lok Al &5, &
7] 71459 Al WHoll= ERgth(Sakai et al,, 20005 Kim et al.,
2007: Necas et al., 2008). HAZ 3|5 W Zujo] FadR02 S8
HG 8ol Holuk 874, Al 7 1HEE fAXE # ol A
X R, B, ofF 5ol Bofdhs AR dEiA rkLamberg &
Stoolmiller, 1974; Tammi et al., 1988), TRolA s|LEEAe] 3
RS hyaluronic acid synthase (HAS)ol 2J8t 333} hyaluronidase
(HYAD)oll 2J3t &3fjol| olaf 2-=™(Lee et al., 2013), EFole
hyaluronic acid synthase—1 (HAS—1), hyaluronic acid synthase—2
(HAS—2), hyaluronic acid synthase—3 (HAS—3)7} it} AR 1
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Anti-wrinkle and Moisturizing activity of Echinacea angustifolia

Ho| 9 HAS-1& 199, HAS-2= 841, HAS-3% 164 B4
AAslo] M2 T2 4 S 7AW, AR T2 Zol9 IYRE
Ab S 71531 $tch(ltano & Kimata, 2002; Stern & Maibach,
2008; Siiskonen et al., 2015). TH A wiFeiol A HAS] 34
2 epidermal growth factor (EGF), fibroblast growth factor (FGF),
platelet—derived growth factor—BB (PDGF-BB), trans forming
growth factor B (TGF—R)&} Z-& thekst ARzt N—metyl-L—
serine, trans—retinoic acid 5l &3l $71Eth= 2117} glon} tia}
of) Tk ApAEE HIAUS2 53] 9%l vE gitk(Kim et al., 2005),
e F2 BB BEE 9 sl 715E FA7IA HAS &
Az $71E B3l HAY e 28ske a7 st ol%
o]A 2 It (Song et al., 2013; Kang et al., 2015),

S|GFEA T TR o) of EXfsk, Ti AL 9 7]E9 ®
e F8 HaseAs FFllcdlagen)o] itk FEAE BE ©
gof| 7 & G A, 17| Fef A 9 A= A E Ho
She G Stk BR A2 Eo] &4 23] 27 vist
81, collagenase®] 2-g0] F715t] S| A2 d%E FE7H
2o 2 oo wime g, B, BHo] FaHriMatsumura &
Ananthaswamy, 2004), oli= 9] Z=A o= 94§49 7Pt g7
B0 B o] Zrtol FRAo] 93-S ow]ghtHFisher et al., 2002),

S 722 Z2F2(procollagen)?] =8 74 ofri=
AFl proline®} lysine®] hydroxylation EHA] gAJEct olu T ot
ZAAT}Fe?, 4k, Sio|H, ASkE HQl Fe**7t ThA] Fe & BE]
7] el HIEHICE R E it

RS ke SIS Al1E S2Hi(type 1 collagen)©] <1z
"89] oF 70-80%S FAI5FL 1 2m(Ghosh, 1994; Brincat, et al.,
1987; Agren et al,, 2015), Z2F4 Type 1:& MMP-19] J8)] 3}
3, MMP-19] 282 Al29] S FAI5H] 8l #HlEe
2—marcroglobulin®| 4 TIMP— 137} 2= AsfiAo] oJsfi &/do] =dH
t}. o]2igt MMPs 9 TIMPs 58] 5452 Aot 25 2313t it
9] WO M| ZEo] 9J3) EH|=]H(Fisher & Voorhees, 1999; Enjoji
et al., 2000), 91 JAER 15t Afotr o] 283t |47} 7+
a8, AR o] Eoleo] TR AlE W o] &4t
ZHAZ0] ALz W3S 7HA9 g e3k2 ool

22 g 3o BRE Balo] FHER Qlon, B w3t
FE AHg gl Qloja] B4= edo] =L k. A SEl ALg-
= A 279 e AEEAAN fHsiEen, ddade
Aol vlsf theket o)L 7HIvka B E v} QIckBilal et al,
2020). olofl & ArtolM= HALMRI Eehinacea FEE5<] 2F744
nIE ERIFC 2N 7154 FE A=A 71/ RISt
gk,

Echinacea+ W= Enjo|A thekst f39 724 2 4H =9
ARLEL AERAE o2 AME QS H(Lienert et al,, 1998), o
2] 257 £ Echinacea angustifolia, Echinacea pallida, Echinacea

oN

i)

532

purpurea 3%°] 7| Bo| o|-§E1L ek, FA7IA| Echinacea
of tiet sfek4] ofe|ehd B4 02 chlorogenic acid, alkylamides
9 antiviral, anticancer activity, immunomodulatory effect’s
I o] glom, I F USRS FetAHE-2 alkamides,
plycoproteins, caffeic acid derivatives, polysaccharidess Al+-<] 2]
A Yehdrhs A2 17} 9lekChicea et al., 2007; Pellati et al.,
2011; Kumar & Ramaiah, 2011; Dogan et al., 2014),

2 AFaA] 9 ooREo| o|27171A] Echinacea®] 8§ 7F=
A woRAL Yo, 3E Ao tiet A B3 Aotk
webA & AFolde 71648 SPF 2ARA E angustifolia %
=9 &8 Wil tiste] gelskgith

Methods

4oh
T
THO

FE252 AR} 1% E angustifolia Y& 80TCAA g4
FZ(hot water, HE) stglt}. fr88% 5 & TS 53l ¢4
3t TR A ARSSIG o, $21% $ NEZAF-S dimethyl
sulfoxide (DMSO; Sigma—Aldrich, USAYS £Hi2 L8] A7l 5
HHEF7|(3000X G, 15 min)2 E-84 &S AASIL & Ao
AT, Ago) AME N EE CCDIS6skTt HaCaTS ARE-3}
Ah(Yu et al., 2015; Kim et al., 2017).

2. HaCarTol| i3t MIZ S SH(MTT assay)

E angustifolia 3222 HaCaT (ATCC: Rockville, USA)o| o
3 NEZ 54 £ 93 NADH 59 A= We 44 249
o3 MTT7F 2R3t = AL o8ttt A2 v viAR=
DMEM—F12 broth (Dulbecco's Modified Eagle Medium—Nutrient
Mixture F12, GE healthcare, USA)E AR5t} Fetal bovine
serum (FBS; Sigma—Aldrich) 10%Z A7}3lo] A%, FYEIZ=
penicillin—streptomycin (100X) (Sigma—Aldrich}& AME3}ETH 25
E2 AR E 53l &0 AA $ DMSO| -§3iAA A2 = AuieF
= HaCaT2 96 well plateo]] well B 5.0 % 10* cell-& F5te] 2447
vioFataict, vieke] B & A4S AE AAT FH AN oF FEES
200 pg/mLE 7|E0 2 Tkt s Aeh 5 24 A7 St vk
stgon, 22} vk T ASHE AASL MIT €45 mg/mL)E 7}
3 F 2% 37C, CO, §& 5% 0l MITE 2743} sl
7} welloll B/8E 20| AAER] H=F FodS AAT F 238
DMSOZ 54 Synergy™ HT Multi—detection (Biotek Instruments,
USAYE o831 540 nm 3P| 49| FB=E Z7g53ct.

3. HaCaroi| Lt hyaluronic acid &4
Antibody7} theket £t el EolH R Afto] AE= A
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& 0]85}9, horseradish peroxidase”} 2FE antibodyS ©]-85}
of Al % A5 E4 AR =5 S48kt Al ule v

A= HaCaTel thet AlZ =4 43 SUsHA AMSsidlt. &2
E2 544z 59 89 AA = DMSOel &-8iAA Hestae
ZuloFe HaCaTS 96 well plateo]] well G 5.0x 10* cell& 3
Yool 2447t wigstgit), Mol B & A5 AA H E
angustifolia 222 200 ug/mLE 71222 teist F=2 A3t
T 24 N7E 5 vt A5 0188t Genorise scientific
A} Nori hyaluronic acid ELISA kit2 hyaluronic acidE &4},
ot

l

l

_—E

4. CCDY86skoll Lt MZ Z4 SZ(MTT assay)

CCD986 (Korean Cell Line Bank, Korea)o]l tgt A2 B4 =
42 913 NADH 59 AlZ Wo] ghld 4o 98 MTT7 2
3%} He AL o]&stgth Al v #iX 2= DMEM broth
(Dulbecco's Modified Eagle Medium, GE healthcare, USA)E A}
&35t FBS 1025 371kl A2 3 FBEZ 2+ penicillin—
streptomycin (100X)& ARL35}ATh 2280 EAAZE B3] &
o] AA & DMSO| &8iA1A AH2lst o, AujdE CCDIS6sk
< 96 well plate®] well & 5.0 x 10* cellS FYU3t 24 A7t vjeFa}
A, Higo] Bt & ASAE AAR F E angustifolia FEE%
200 pg/mLE 71802 thefet S22 A3t 24 A7 F<F ulek
SRt 22} i & S-S AASL MTT §H(5 mg/mL)E 7t
& F CO; T& 5%, 2= 37T Aol MITE 2733t 819
o}, Zt wellol]l A4 2ol AAER] =g ASHS AAT H 2
3& DMSOZ 59 540 nm T 42 FF=E SA5I5T

I)II

5, CCD986skol| thst Sz}l

CCD986sk] et E2Hll 574& H3) antibody”t Thet &
Aol tisff SolF oz Ajto] YAHE= AL ol &5t Al=Z H
% HiR]= CCD986skol| Tt AlE 54 S743 SUsHA AHEsHA
o FEE2 $E12E F & AA $ DMSOe]| &3iAA A
2|3t & HujFE CCDI86skS 96 well plated]] well & 5.0 % 10*
cell I3kl 20 4124 HRIGE, vhofol BY F AFh A
3t 5| E, angustifolia 3Z22 200 ug/mLE 7]{% 2 gokst 5
=2 el 7 24 A7 5 sk, 1 % g olgel
o] arigo biolaboratoriesAHSwitzerland)2] Human Pro—Collagen
Ialpha 1 ELISA KitZ pro collagen acids 43}t

3

N )

6. sl
1) IR AIE| e A7

AT R A AREEAE o ARl Ao 409L A
Astet,

F 4039 ol BAPAE o NPT fagor 47
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Echinacea angustifolia F&22| 31 HE=M2| B2&s0
2084 Uiro] ARS AYstgiet, 2a-2 E angustifolia®] g
QE gpe UAE AW, ATE E angustifolia7t 397 vl
2E AR ES *]*9-5}55 stk A g& 7R AIE
Ao} HA B BE SEAS 1 ABEAL IR FAEE 0]F
BHYOZ AY 15301"”"‘:} AEEAL 5179 23] opFla} A
Yol Aot 2] & 4T7J ARESHER ST, 717]=
By, 35 A3z, z2ud HIE S35 717 ‘5‘7]"1:‘
ANAEE AR A 05, AN F 4530 34 2 B7HE AAISH
o, 7171 §3 A g5 g FYsHA 571 SlsiA gARAEE

7]_/\}:I OH

FUT FAYOR AS P & F, 30 mingh S HA
F 32 FHUEE: 21T, $5: 45250914 717] 23S
LT

2) E. angustitoliaE et O|AE M| 1EE X

£ Aol AR E, angustifolia F&&0] T8 SHE2 1A
EAFOZ glycerin 5% (wt%), 1,2—hexanediol 2% (wt%)2} A&
& 98t n|AEo|= E angustifolia FEE90] 1% (wt%) EIE=
£ Azstgon, 22 E angustifolia 728 tA 52 ¥
BAFE F71= TAIA Az

3) 7171 { WREH
2 A7) Wi 2ol 500ukskao] 22709 Multi-LED H&
]88 AUTO Focusing 1212 w]2247](Will cam, Korea)S At
Bkt 8 S XS YT ZH HESAA gF 2HY 4
EFRrE st on, 7 Sl f& FolE ol8sto] A4
ol ()5 Xé's gt Z229e UVLEE(UVEE ARESIEe
239 9= VSLEE(YNRE)E AR8kglTh a2 XPL
( HY)E ARSI oM, F52 VSLEE(YHRE ARSIt
TREY Role o 285N A% wHY S V|IECR AF
3 em Zol(mm)2t FA(mm?)yE STt SH91Y] Fe=E
9Ite] 3314 wHE ZAstglon, TR 7)7] S AHEE AN
A AR 47 3-9] Aol A o] FoiFlTt,

oﬁ A JIN‘

J
ﬂl[ﬂl

|-EI_EL

7. EAEM 9l JjME BN

2 Aol EAAZE SPSS 17.0 for Windows T2 1S o]§
sto] fAsgleH, JAIPAEY] vt B A=t fofgt ¥
3} RS EA5] 9ot AEE 9 272 Student's t—testE
ol ulastaict,

Results and Discussion

1. HaCaToll LSt MIZ SM ZH(MTT assay)
Table 12 E angustifolia Z22) HaCaTe] izt A|Z 54 =
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Figure 1. Hyaluronic acid production rate of HaCaT treated with E.
angustifolia extract.

E. angustifolia extract were treated with varying HaCaT cell
concentrations. Hyaluronic acid was calculated with the ELISA
method. Values represent the mean+SD of three independent
experiments ('p<0.05; *p<0.01).

7 Aol A¥ A3} 200 ug/mL HEIA 93,94+1,10%, 100
ng/mL FEolA 94.60+1.83%, 50 ug/mL FEol4 96,15+
2.39%, 25 ug/mL o)A 95.96+2.02%, 12.5 pug/mLEEolAl
98,72+1.47%2 Ut} KS P ISO 10993-52] 712004 80% ©]
Ao NZAEES BY AL 3T oA AEsAdL gleos
718 4= glon, 2 Ao ARSE BE FEolA 80% o432l Al
ZAEgO] Yeiong AzEAo] gl 22 2 AL+ 4

.—1

Table 1. E. angustifolia extract cytotoxicity on HaCaT

2. HaCarof| gt hyaluronic acid &3

E, angustifolia 252 hyaluronic acid &% Z3}= Figure 1
3 Zon A A3} 200 ug/mLojlA 112,05+ 1.31%, 100 pg/mL
oA 108.8540.,94%, 50 pg/mLof|A 105,.33+£1.02%, 25 ug/mL
oA 102.82+0.69%, 12.5 pug/mLolA 101.69+0,93%22 el
ST WA 50 pg/mL e folE e B 4 St

E, angustifolia 229 AR 9 A5t B4 gjgt As)
Aol W2, E angustifolia FEE0| = o3 SatHE 0]
ot FREC e AR UEston, itk JA] Hold A
© 2 e tHChoi, 2022). tiEZ 2] 8} -0]=9¢] quercetin
1} kaempferol®] HaCaTA|3Z2] hyaluronic acid A4S &A%t}
T RuEom(Kim et al., 2005), 7L ¥ querceting 2 491
Echinacea purpurea®l| £3% o] 1tHCoelho et al., 2020).

3. CCD986skl| CHEH M SA ZH(MTT assay)

Table 2= E, angustifolia 3229) CCD986sko]| Tt AlZ =4
ZxdTto|t}t, A¥ A3}t 200 pug/mLellA 86.09+2.32%, 100 pg/
mLo|A] 92,46 +2.90%, 50 pg/mLojlA 93.04+0.87%, 25 ug/mL
oA 94.49+1.74%, 12.5 pg/mLolA 96.81+0.87%22 byt
t}, HaCaTd} w7l 2 KS P ISO 10993-59] 7|&2o 2 B A3
oA AMEE HE FEoA] 80% o MEAEE| Uetong
AlzEgo] gle Ao 28 A& 5= Atk

4. CCD986skoll Cht ZapAl £H

gy Agof giFrEL XR|et Qe AL F&l(collagen)

Concentration (ug/mL) Mean (%) S.D. (%)
Control 100.00 1.83
12.5 98.72 1.47
25 95.96 2.02
50 96.15 2.39
100 94.60 1.83
200 93.94 1.10

Data are means+S.D. of three experiments.

Table 2. E. angustifolia extract cytotoxicity on CCD986sk
Concentration (ug/mL) Mean (%) S.D. (%)
Control 100.00 1.45
12.5 96.81 0.87
25 94.49 1.74
50 93.04 0.87
100 92.46 2.90
200 86.09 2.32

Data are means%S.D. of three experiments.
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Figure 2. Collagen production rate of CCD-986sk treated with E.
angustifolia extract.

E. angustifolid extract were treated with varying CCD-986sk cell
concentrations. Collagen was calculated with the ELISA method.
Values represent the mean+SD of three independent experiments
("p<0.01, "p<0.001).

©2 90% ©]Ao] procollagen® Z2HE WAE= collagen type 1
o] P2 A3 (Varani et al, 2001), H@F Zas Az
gy 9 254 Tl 9L vIAY. E angustifolia FEE9
collagen 7% A¥H= Figure 29} 2o, AE 21} 200 pg/mLol
4] 110,08 +0,73%, 100 pug/mLeflA] 113,30%0,65%, 50 ug/mLol
A 109,86 +0.65%, 25 pg/mLelA 108,25+0,82%, 12.5 pg/mL
oA 104.76+0.87%2.2 YERFTE wWEtA collagen?] S 12.5
ug/mLe] oA oS Eeldt 4= Uit

Echinacea $Z&&< IARH EeticolE 9 Eajgsd 4
ol o] o] Fe3ts wh=rtal dHA Lo (Facino et al.,
1995), Fpl S EXXA AA A& £58 7RI &

24 AchZoutewelle & van Wijk, 1990).

5. E. angustifolia #F2& gRet TIFHM 53t

iz T Ao AEED AN A, AMg 4 3o B &
= Figure 37} Table 3%+ 2T}, Table 30jlxlet Zo] AJHEZ A
& A3} vlwsty djx2a APy LEERTY A% = 79 gR

Md&R)E A8t +29 4F HE2L2 2.85%, e

Table 3. Clinical trial result E. angustifolia extract cosmetics

o
7
]
p
L

Echinacea angustifolia =E22| SIEE faZ 9|

Il Moi. Con. 0il. Con. 0il. Exp. [l Pore. Con. [l Pore.Exp.
W rig con. [lPig Exp. Wwri.con. [Wwri. Exp. [llPor. con. [l Por. Exp.

Moi. Exp.

30

20

10

o

m*$* T

720 u u .
| I—

ok
-30

Amount of change (%)

-40

Figure 3. Test subject skin condition change of the experimental
and control groups.

Test subject of experimental group were treated with E.
angustifolid extract cosmetics. The six characteristics of skin
were measured (moisture, oil, pore, pigmentation, wrinkle, and
porphyrin) (“p<0.05, *p<0.01).

10.00% 7131921 pgh2 0.0012 Yot $A43 4248 veh)
Atk FE A 2EL —0.319% Fastg o, AdEe] B¢
£ 0.368% Z7Fet9on, pak 0.0402 YelY 543 fo4e
veEiich 2E39] H$ dl2Ee —0.64%, AP -2.03% &
astgon, pkZ 0.0512 Yeht 54 fo4& YehA] Z31
o}, MaRe] A t2Fe —0.972%, AFFE —4.19%2 T4
3o, pgk 0.0602 Uebt $AH 324S Uetiz] &3t
FE9] B dRFEL —0.92%, ABTL -4.39% FA59.2H, p
2 0.0072 Veht BAF F24S et 220919 3¢
—0,361%, AFFEL —0.73% LAast9.oH, pgte 03712 Ueht
SAA el YERRA Z3

AFAT ATo] thxol vs] FAF R fo3t AE YEt
W AFE= 8, §8, FE0IH, ol E angustifolia FE5°] &
=2 AZAF A Yehd ATkE REksisa glek, $HH Table
49 7171574 A2 215 BH, myat MaYaola FAHeR
Fode YAl ZRARE 943 AFS Kol o] o] df
3 27129 A7t Bes Aoz dAbEL

Change of control

group (%) S.D. (%)
Moisture 2.85 1.45
Oil -0.319 0.87
Pore -0.64 1.74
Pigmentation -0.972 0.87
Wrinkle -0.92 2.90
Porphyrin -0.361 2.32

Change of experimental

group (%) s:D P
10.00 7.18 0.001™
0.368 0.597 0.040"
-2.03 2.58 0.051
-4.79 8.24 0.060
-4.39 4.88 0.007""
-0.73 1.69 0.371

“p<0.05; “p<0.01.
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Table 4. Clinical trial results of E. angustifolia extract cosmetics

Control

Experiment

Concentration (ug/mL)

Before

Pigmentation

Anti-wrinkle

Anti-wrinkle 3D

Porphyrin

After Before After

The change of pigmentation, anti-wrinkle, anti-wrinkle 3D, porphyrin between control group and experiment group.

Conclusion

B AN E angustifolia FZE5°] 5744 535 18t
7] $lstol, BHE YREA a5 2 DR BkE Felstylct

CCD986sk ¥ HaCaTHEE o83t Ao &= AlEEAo| gl
Ao 2 Yehgom, 200 ug/mLefA] hyaluronic acid, S} 2% &
AHog foujgt zol7F Ueptt, $HH SE A4 A &5 o
£ RIS el AXgH ABETANME E, angustifolia 283+ 3t
AEo| AFWIAE gRe] FFS F= AoE IR, & A
T AT R 5 TR Foug AL et vebgon, o=
Satoll Yo A== 22 o g A= fouiet 237 gt
UR] ke A 02 Uiy 20| tigth Favlel A
ol gl Ao AlREt) 3t Byt Mazte] Fo= Fou|
g A e A= BRI 4 AR g1 5= Aot

ol ZTE TN & W, £ angustifolia FEEZ 7154
FE YEEA B 9 g} 8 AT 5 e 7158
AEX ] &8 7o) TS AT

oL
b

jui]
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