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8 oF: o2t A vlEl ¢ FeFo| ol f43 YR oA BT} o2 Y FHFE AAEA Y
A7 A9 o] FoIRA] Halal 9tk wEka B dts ofARE F2EES s A7 £ EE AYS
A x3te], A A/ S E BCOP assay Y HET-CAM assay S F¢F QP URZAIE, AA| g AAR=ZAIHS
T HRAFAIE S Bkt Tyrosinase &/J#13l, melanin A 3|E 53 v|¥ &7} 9 procollagen
type— [ C—peptide & B3 F5 538 HrIste] 754 FEF 2ARA Y 7HedS FAstA} st
&S otNReE 2EE T gEFo] Iid THE AR5 AFHARE o= gRFE, gRu|u] gt
A7 5H7HE Y stoict, ofM|Ret 255 &3 222E52] BCOP assay, HET-CAM assay ¥ 1A 7| 22 =
Al AT A B 2= Holz] oo} mj i 9l Qbxpo 4] QPSS EI3}9It Tyrosinase 4 436 &HQlgh
A3 oM B} FEE &3 f2ELS 1,000 pug/mL FEOA 75.8%2] tyrosinase T AT &5t oH,
melanin A/ A A Hol|A] BI6F10 NZF2] BEE] FIFE 1|R]|A] Y= o2t 258 &3 gEE 1,000 ug/mL
= o)A 46.2%2] Wakd A A5 &5t ). Procollagen type— I C—peptideo]| A ot 2t &2 53
2252 HS68 A|l2F9 FEgol| FFE vXA Y= 1,000 pg/mL FEoA 152,1%2] collagen FA5&
Zolatgl ok, MMP-1 B4 A= & 4= It o 2et &8 &3 2lEFo] gha-E Aol dish IR
= 9 g Rdatd A agH oA o REE A xe} gitdabd X xoA FASIH R FolaA MAES Fl
ATk oAk AT ATE uigo R oM Rt 2EE E3 BlEFo] ST DR 4SS el = st
A AAL gl oy, 9 5 A 9 oW SFFE AEN B8 Tede] w8 ALSR AtRE,

2 ok

Abstract: Acerola is an excellent ingredient because of its high natural vitamin C content, but it is difficult to stabilize
and has hardly been studied as a cosmetic material. Therefore, this study developed a mixed liposome preparation for
stabilizing acerola extract. As a safety test, the skin irritation test was evaluated by BCOP assay and HET-CAM assay.
We evaluated the inhibition of tyrosinase activity, the whitening effect of melanin production, and the wrinkle effect of
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prochloragentype-I C-peptide production, and confirmed the possibility of functional cosmetics. In addition, a cream of

liposomes containing acerola extract mixture was developed to evaluate the clinical studies of skin wrinkles and whitening.

BCOP assay, HET-CAM assay and human skin primary irritation test results of liposomes containing acerola extract mixture

showed no irritation and were safe from skin and eye. The result of tyrosinase activity by 75.8% at 1,000 ug/mL. As

a result of the melanogenesis inhibition test, liposome with acerola extract showed the melanin content by 46.2% at 1,000
pg/mL that does not effect the viability of the B16F10 cell line. The result of collagen production test using ELISA
kit, liposomes containing acerola extract mixture showed collagen synthesis ability by 152.1% at 1,000 xg/mL that does
not affect the viability of the HS68 cell line. But it did not showed any inhibition of collagenase (MMP-1) activity at
all concentrations in the MMP-1 activity inhibition test in the HS68 cell line. We performed clinical studies for the whitening
and skin-wrinkle activity of cream containing acerola extract mixes liposome, was showed that the melanin contents and

wrinkle was statistically significant reduction. These results suggest that liposomes containing acerola extract mixture have

safe natural material, and skin wrinkle, whitening effects allowing their application in cosmetics as a natural product.

Keywords: acerola extract, liposome, anti-aging, whitenign, cosmetics

skekEgo] E8Ea glon, nRAlS W Rl 2
ohofet BARgo] YRl Qloh24]. SRS oJorEa
g 27t AlgEe] Bl AA ARgShe AlEe= H
Kol thgk P shH7} L FR3ITHS] SRR o
doll et ABREES] 8l SISkl Qo) AokA o
A A 715/l Rl gt ApErt WA ol 318t s
O] FARGE0] HAlEal §lo] aH|RRe] Q75 SEA]
A FBtaL Qleio). olagt FARE-S S5317] flsf thtst
Aelghy 7ee HAtt AlEA A3 dAaAelN Ts
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obx| 22N (acerolay= Malpighia glabra (M glabra)ol| X 3
S5 AoR HAvERICY] o] =2 43 R =A
BLA I, AFFR 7178 ofekAQl SHHA -
FEER= IHAo|Ths].

opA|2etol|A] 7Fd Hol T ascorbic acidi= AIXIY
Ab 716E FAIBRE RPIEAR QAo 7P SetkaL
T-8740] =2 kst =2o|tH9,10]. Ascorbic acids= Q1
A|S] iRt AKITAL 2ol Hofsin, BHAAE St
A7l AR oA B4 HE QIRkE ARg]ih
3L ddlof i Eo] AdE 4 Al FHROS)CEHEH
Y2 255k kS gtk o) gl EF u]Ro]
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o FeHle) R3S SIE AR J1E ki) 2
L} ascorbic acid= 2424go]7]

HE AFE gl Ak 9L Goll TRt sFgAde] W
Tl SPE okl A Age AT =S A
St 5] ofele ol w12

=
QU] ol EHE Wi gl A DRl Al F

- Za3t 7]He|c13].

= 2 9, Zlu), ssRlem SgEo] glow
Frujofl= RS Areh= Hehd Alart skl Rl
o= TFe] 5 A ey HAE Sekilo] ZARCH14].

aj ol PR Al=g WAL Aol Fake '
o WA AALE} Heh(melaniny&: B gatel14]. |
2feh melanin®: ZPAR R AT, Py
o|E3o] e} milmin© 9lgh TRAle] wisle: SRbow
315 4= 9P {14l oX TS U 4 <)
A}l melanine 352 tyrosinase T4 2J5)] T3ECE Melanin
A3HA o] BeEl Q1A= tyrosinase, dopachrome conversion
factor, prostaglandin (PG), interferon (IFN), melanocyte stimulating
homone (MSH), vitamin D3, histamine 502 ZRIEICH
[15]. Melanine THHAQ] tyrosinase 2! tyrosinase related
protein-1 (TRP-1), tyrosinase related protein-2 (TRP-2)of <]
3}o] tyrosine hydroxylase, DOPA oxidase 52| AL
&dlo] F/AdE16].

Hu}Zofl= type T collageni} type I collageno] ZAY5}
™ type 1 collagen&- A}2J41o]| oJal} =l a]Fojlx] Twk
o] Zarw R} Mol EE= Fegh Fepl
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ERQJolt{17]. Rt wjHox= type I collagen®] T/}
matrix metalloproteinase-1 (MMP-1) &40 94?:5_1- By +
& olsul, ZebAl AT} Balo] BRRL alve] 78
% 63,/\30]-7% Hr18]. =2kAl2 fibroblastol 4] procollagen
= AA = Jald-fopA oA WA pro-alpha 1
¥} pro-alpha 2 ARS A UAl(triple helix) 25 ©]FH
A stei7le] HAR] procollagen©.5 FEEO1H] A3 Hpo.2
+EH]EICH14]. Procollagen-e- N—%“%Fjr Gito] propeptidase
9} endopeptidaseo]| 23] HalE & zkzko] Al&o] Z3lw]
of BeP 5 BESH A1), A oML
matrix metalloproteinase (MMP) == SRl ZpAlEs|ask
collagenase S Aa}ol Eaklo] okg 2 ATTH14]
aio] WEAS foln BV Aoy B
Aepslr] flall thefet A% 7]=ol %”%511 UCH19]. ©]
efet W % shel el ARe o9& ‘
ol QPESIA ml ol Al o Sl tHaRA| ] W o]
T20].

web] B oA AlejEy AREe] Bebgiow

215 o] AFkoke: oblzetol dis) zE A1F
et Bslel opzel 2580 ehishe sk

HU A} AT RAAAES Bak b,
TR % bl A
=, Eo|2AIUA] SAAAE 9 DHE].L)j
Es} o) Lo slelslo] 7)sn] FHE
IS SISt B

iy %LOHH AR obH|Re} EES opzet v
£ Bobulo} TP Kora)oll ] FIsle] Alo] gk
AsIAKorea)ZHE B WS opi|E} A 2B
AT Al 2EER w7 918 opylzet Al
cheat e wRleR 2Eslk

ohilze} v AR BUe 2 2EHes X
84 Ag3o] AZIE et TSI o pellet R0} 1 :
M BEs fajole] 40108 A £ Ao 7aY
ol wlg 24sfsle] ALl
o151tk o 22902 4 C, 3500 PO 10 min 54}
Refsle] AL A Holdl A4S 10 ym
2 A}g31o] ofasio] Atk

[o =

£59) 5
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22 OIMZ2t === =8 2|=Z& H=

opM| =t —rﬁ(Mglabra extract)2 Q5= BEIES
A|z517] $J8l bangham method (BM)S- -3-8-5153ch BMo
AAEe A8 dis Tt f71-8ol o 500 pm
oA 30 min FF WHISIL e 7](Rotary  Vacuum
Evaporator N-N series, EYELA, USA)Z 40 CollA 79t =
How Bejaze] o] A|ste] YHEHES 2]
AZ3F T 2284 RS L_r'_c?_] Z22 Tl puffer OO

Tofslal #HEstste] Eli Azxsl= PHS S8

o}@l et ol eEse ALe

AT Aee] AT QAT HALS Sl HNE
9 GAJE &S SFAIE et @ Y(melaleuca oil, ot
Ao} IR Korea)S: et §718oll 718l 500
pmof|A wRkste] 12} w23} st Se] o EskE &
ool Aol WAMoR ZuE ofiRe} 228 4aoS
7s1e] 5,000 rpmol|A4] 10 min 7+ homogenizingd}o] 2 =}
@48} silck. 2 A skl §o4 3} 51 A
sjof Aunte Pushes Fus) Azsiark olF A4
 AEdel| =84 SuiE 7Skl 5,000 mpmeoilA] 10
min 7+ homogenizings}o] 3 2} wASsk= ARS AA Al
2511k

2.3, OtM|Z2} &= =8 225 SRet 38 =8=

pS|ES
olM|Re} EE 9 YEE(M glabra liposome)©]| $F
e 28 2R o IR asS =s] sl

Table 1of] FAIE WPH o= A|£5l50tk 7-8/d¢1 A phase
9} 428291 B phaseZ 72} 20 min 7F 80 CE 7}2315]
t} 529] C phaseS Hefso] ALLR5194) B phaseo]]

A phase F{I5HaL 3,000 1pm] <=2 homogenizing®}

1, 257150 CE We7bd C phase = Eolo}_oq A5}
315 min 7k ohA] @ASIs1] 29 AGS AlxEIIh

2.4, Bovine Corneal Opacity and Permeability Assay

Bovine comeal opacity and permeability (BCOP) assay=
o]Q.gH o}xq\:ﬂ-;q;lx_ 7‘1‘]’6 .E/Jﬂ o}/\ﬂga} =z zg—
HEFO] QPANS HISILA Btk AR OBCD
guidelines for the testing of chemicals No. 473 (OECD, 2013)
2 2lEoloREodA Sk S4AY SRAAAEY 7H
ol=ell(ll) - 27bahe o]g3k QHHTRITAIHHBOOP
AR, 0172 vigroR Sl Aude w2 49
OFE 100 TUMLY] penicillin} 100 ug/mLe] streptomycin
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Table 1. Cosmetic Formulation of Cream Containing Acerola Extract

-9 - g9

Phase Trade name INCI name % (W/w)
TCG-M Caprylic/capric triglyceride 3.00
Dermofeel senolv Isoamyl laurate 2.00
A Organic grape seed oil Vitis Vinifera (grape) seed oil 1.00
Organic argania spinosa oil Argamia spinosa kernel oil 0.50
Organic jojoba oil Simmondsia chinensis (jojoba) seed oil 0.50
Dermofeel Toco 50 Tocopherol; Helianthus annuus (sunflower) seed oil 0.50
Lecithin Lecithin 1.50
D.I water water 80.88
B Liposome Acerola Extract Malpighia glabra (acerola) fruit extract 2.00
Diglycerin Diglycerin 3.00
IPG-S Isopentyldiol 2.00
GE-26 Glycerth-26 2.00
BG400 Ethylhexylglycerin 0.02
C 1,2-hexanediol 1,2-hexanediol 1.00
Aroma flavor Flavor 0.01

(sigma, USA)S 378t Hank's Balanced Salt Solution
(HBSS; Life Technologies, USA)]| T2 JARu1515]
o exkE o) ZubEE ¥ o] ARel. 7
GEE= (32 + 1 C) eagle’'s minimal essential medium
(EMEM with out phenol red; Life Technologies, USA) Hlj %]
£ AL, 32+ 1 C ujel7lollA 1 h F3F A-gAIHE &F
% o] EMEM Hix|E 22 32 C vjx|2 wAgh &
opacitometer OP 3.0 (BASF, Germany)E ©]-8-5}] opacity
24550k A Ae) EVEM WiAIE A7 3 ob
2o} 3225 33 22E 750 W= =3xSk 32 Coﬂfﬂ
10 min 7+ =ZA|HC)E oM|RE} 2EE 5t xRS A
7] 3+ 3 EMEM (with phenol red) BjZ|= 3 3] o)A} A&

st AlZlo] b opx|eheE EMEM (without phenol
redyS AMEEl] 1 8] 37k AHE A & Al o
5] AAStck R Bl WS e EVEM
(without phenol red)2 A5 & 2 h £k (32 £ 1 C)ojlA]
I Opacitometer 2 EE=5 S5 5, AU
9] EMEM2- A48}l fluorescein solution 4 mg/mL-2- 1 mL
ZFolaloick (32 £ 1 C) viek7]olA] (90 £ 5) min 5T vl
oI, P pele] EVEM HIXE 2 4isel %
well plate®] St sample & 3 7 wellof] 360 ulA EF513
t}. Microtiter plate reader (Synergy HT, BioTek)S A&}
T2 490 nmol|A]2] B33 (opatical density, OD)S =45}
Atk opzet 3% £ elEmse oS WS 9

ol stsl - ehel A, A47A Al 4 3, 2021

Table 2. The Opacity and Permeability Assessments of the

Cornea after Exposure to the Acerola Extract

In vitro irritancy score (IVIS) UN GHS
<3 No Category
>3;<55 No stand alone can be made
> 55 Category 1

IVIS = mean opacity value + (15 x mean permeability value)

QPIAYRI=R]S= (in vitro rritancy score, IVIS) H4E ==
319K Table 2).

2.5. Hen"s Egg Test—CAM assay

Hen's Egg Test-CAM (HET-CAM) assayS ©]-&3f Q=
A3 oK oMt 2% 29 elEze o
W4 Bk sigick £ ABS NIH / ICCVAM -
HET-CAM BRD (2006) 2 ECVAM DB-ALM : INVITTOX
96 QUOS PhFoR asiglch SRk,
Korea)2 &% 37.5 + 0.5 C, &%= 55 + 7%2] =79 X3}
71014 10 17F wjepsigick: vk 10 ol e 414
3t & 7|4 9 FA7) @AE SRS Aeisie] Ald
of o83kt Wk AAR & EAle] A% daihan

pharm, korea)E ‘FHZulo]l 24 2] 4 CAMo| & Ha
) 4= Qe E 319tk CAM #Ho] S thx]7| o};q] .

Trake, AASI] CAME B A7k ofHlEet 222
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Table 3. The End Point Scores and Possible Reacitons by Analogy
to Reference Substance Testing

End point score Reaction Reference substance
0 No reacion -
1 Slight reaction  Texapon ASV 50 (0.5%)
2 Moderate reaction  Texapon ASV 50 (1%)
3 Severe reaction  Texapon ASV 50 (5%)

Table 4. The Classification Scheme of Test Substance by Sum
of All Standard End Point Scores of Reaction

[S] Score Irritation
- Non irritating
S<6 Slightly irritating
6<S<12 Moderately irritating
12<S<16 irritating
16 <S Severely irritating

3 YEES A gatr|ol] oAl 71252 Texapon® ASV
50 (BASF, Germany)S HaAie]Alsi4o] 3]4sle] 05, 1
9 5% E=E = o] 83lo] A7 |ES AASIITKTable 3).

op|RE} 2EE 3 2|EEe uo|AR TS ALES)
o] 44 CAM EHo| 03 mLE 5 min 7+ 2-g3l3ick
oRE} 2% B 2|EES HESH= 5 min 7F CAM
o] wizl2 Pele] 28, g9 4 S0 HES JRE
Az} vlwsle] AR 7|2k o 225 59
ZEEL o] AEo R AFED Ao T B4
o] kS-S FAsH=t] 2| %o] 9loEF HET-CAM AJES:
Bk W % SRRl EAVSH S Asle] B
7Vetolck. EAMe| ofst H7F Auk= [S] score® AMES}
AL, Table 4of w} QPAl= HEE BHSIAK(S]
score: 8 AT 6 L] A=) T,

2.6. QIFITIE URIKIZAIS
slRobARS SRlal] Sla) QAT ARAIAES
213453 CHIRB Number. TEK-SIOXVBI W-2020). - A]3)--

N

s debes HAlell Bt (A eRa A 2] A
2017-423), Intermational Contact Dermatitis Research Group
(ICDRG)?| 7g7]ze] wet AAfseiek A7 9 A€
7o) ket wjelk Bl AdHA|7E gl 32 Hef AlE
AN 8 T, oAt 24 e AP de® AAfsien, A
3= 20 ~ 56 Al Bat A 381 Atk HEReiQl

5 UHE ZH4E Rl ARk opRe 258

gt 2322520 ul A3AIZ1 1Q chamber (Chemotechnique
Diagnostics, Sweden)S- A|&5-9]of 24 h F2F st 24
h S0 3= AASIAL 332 AA 30 min 9 1 2} g3 %15
513, 24 h 0] 2 3 TS aslo] 1, 2 A 24e) Bt
3 WES JzoR oS W WhlEe
Intermational Contact Dermatitis Research Group (ICDRG) 7|5
of kel ALASIOw, T 2 4 FRsAe] Bk o)
& Aupilomie AptE HageR sk

¥(Score x No. of Responders)

X
4(Maximum score) x No. of evaluation
x N(Total subjects)

Skin reaction =

Score = WA H4

No.of Responders = T4 3=

Maximum score = &3 A

No.of evaluation = 3| 2] A|# & H7} Sl
Total subjects = & A|H AR} 4=

2.7. Tyrosinase 2-&X{cH Al

Tyrosine-g- 41} (hydroxylation) A7 3,4-dihydroxyphenylalanine
(DOPA)Z HS}5l= tyrosinase®] 24 Asfs= H716I3A
t}. opM|=et FEE 9 PEES TdeRE S0l
0.1 M phosphate buffer (pH 7.0)0l] 3415} 100, 500, 1,000
ug/mLe] A NS 712} FH|SIITE 96 well plateo]] 0.1 M
phosphate buffer (pH 7.0) 170 (L, 3]X3F A|FH 10 (L,
2,000 unit/mL mushroom tyrosinase (sigma, USA) 10 (L X
10 mM L-DOPA (sigma, USA) 10 (L2 &xpdos do
& Z3kste] 37 ColAl 15 min <t BESAIZ] & 475 nm
ol FRES Sgelich AR FIEE AF
Y T4l 0.1 M phosphate buffer (pH 7.005 o] U3
How Hhgsle] SAsiGint A B AAES okl
Aoz 4kEsGich

a4 2 JAkE (%) = (A-BYA x 100

(A ZAEN] HhS - YT, B: AP vk & Fg)
2.8. Melanin AMAX| A&
2.8.1. M|=ZH{F

A3FoA et S AlEEQ] BIOF10 AlZ= Tl
328 Korea)ol i) 19510 ARSSIQITE BIGFI0 AlE=
Dulbecco's modified eagle's medium (DMEM, Gibco-Invitrogen,
USA)o]| 10% fetal bovine serum (FBS), 100 units/mL penicillin
I+ 100 pg/mL streptomycing F71E AI3Z viFHS ARG

J. Soc. Cosmet. Sci. Korea, Vol. 47, No. 4, 2021
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ao] 37 C 583 CO, HiF7] (5% COY 95% air)of|A] vl
oFslaich A7} B Ale] 80% AH® - w, phosphate
buffer saline (PBS, pH 7.4, Merck, USA)O.2 A|E 22
Aojdl & AjazufFts 7sto] Ali2E wojljo] Ay
ufeFstar, viRl= 2 Ynjch wEkslct

2.8.2. MEZZMAR(MTT assay)

BIGF10 A|3ZO] AZ8-0 MIT (344,5-dimethylthiazol-2-y1)-
2,5-diphenyltetra zolium bromide, Amresco) B2 AA|5}H
&t 10% FBS7} #171E DMEM (Welgene, Korea) HJIA|S
o1g3lo] Q174 TR AGOLIES] HSeS AES 24
well plate]] 1 x 10° cellymL2] 5% & seedingdlal 5% CO,
incubatorol|A] 24 h UeFSIch FBSE A7laiA] o v
2 wAslo] AlRS /IS 24 h wjeRe ¥, MIT
(Amersco, USA)8HS 1 mgmLo] =& 7}5le] 2 h 7}
WeRAZIT B] WS MIT 84S Aelal MIT7} o
EEeo} dehydrogenaseo] ©J8] 2Helelo] A A
o} fomazan: isopropenol & 71510] B MRS &
ST T 570 mmollH FHES EHa) Alne] AT
= sIBHCE

2.8.3. Hatd MHAX =

BI6F10 AIZE 0.5 x 10° cellywello] HE2 12 well
plateo]] F5510] 24 hig<t viFaloict A5 24 h vljeF
3l 3 100 nM a-melanocyte-stimulating hormone (a-MSH,
Sigma-Aldrich, USA) 2! 31=(100, 500, 1,000 ug/mL)2] o}
ARe}t 5= 25 2252 Rt widoR Ay
G weksto] AEZEE vttt 72 h FF Al v
et & Az T2 PBSE AR 5 0.25% trypsin-2.65mM
EDTAE Agfsto] M22E 34256191 12,000 rpmoflA] 10
5o pelletS LAtk 53t pelletol] 10%
dimethylsulfoxide (DMSO, Sigma, USA)E S5 1 N
NaOHE 4o 60 Cofla] gallAIZ] 3 490 nmmelA SH=E
Z7gsiolct M melaning o835 H=FA O 2 RE melanin
9] & ARESISAL Lowry ¥ (Lowry OH ef dl.,) & &
ZE Z7d5to] melanin AY/JHRS Tl fo R 3}
% o-MSH TS A]gt 9] 7 10002 o] A4
Fog VSt

min 7k QA%

17
==

ro o

2.9. Collagen MAAIE 2 MMP-1 2 AXAIE
2.9.1. MIZLHHRS
QoA gt o d-RobAl|2EQ] HS68 At k=t

o 334583« 478 Al 4 F, 2021

A|EZF-2-2Y(Korea) ol A -i5to] ARE-3HITE HS68 At
DMEM [ X|(Welgene, korea)o]] 10% fetal bovine serum (FBS,
Life science), 100 wnitsimL, penicillinZ} 100 g/l streptomycin
(Sigma, USA)Z 37IRE All3E v fo(complete DMEM B}
Me ARgDI] 37 C 533 €Oy HiY7] (5% C0»/95%
anoll | BleRsigich. Al ojepEAle) 8% A ke
w], phosphate buffer saline (PBS, pH7.4, Lonza, USA)C &
AlZ 952 Aojd 5 trypsin2.65 mM EDTA (Sigma,
USA)E 7Iste] Mlz2E mlojjo] Al uieksliar, vl
= 2 Yot weEksick

292 MZE=MAE(MTT assay)

HS68 AIZE 1 x 10* cellswell ©] EEZ 48-well plate
of F=5taL 24 h NI vieFsIGIch MRS 24 h vljgeh
3 7}7ko] AJFEALS 5, 10, 20, 50, 100, 500, 1,000 pg/mL
B2 3t serumfiee 32 vy O R welsto] Al2E 24
h vjeFsiGlt) AlsZE 24 h i3t 9 MIT assayS AAIS}
o] Aolglis AESE 2Aslelck MIT Wi njeme
2Jo}2] dehydrogenase”} MIT (Amresco, USA)YE SHA|AH
FEA BRI formazang YHE= o] 7|&gE AoR
2 AJofA= formazan: isopropanol©f] -8-3A1] th 570
nme] ol FHES S4sleick

2.9.3. Collagen AiA 2! MMP—1 EMX| =X

HS68 HIZE 1 x 10° cellswell ©] === 24 well plate
of £551aL 24 h N|2ZE BisISIT MIZZE 24 h iRt
% opN|ERt FEE 7 PEFS 100, 500, 1,000 pg/mL
2 3t serumfiee A3E vyl o R welsto] Ali2E 24
h BRIt MIZZE 24 h vjofRt & AleE BS54+
3lo] Z¥ZE procollagen type 1 C-peptide (PIP) EIA kit
(Takara, Japan)$}+ human MMP-1 ELISA kit (Sigma, USA)S
ARE51] collagen X MMP-1 §HS 5451900k

210, AHMSSHII

opflEE} FEEo] BT TS AR 4 F A
A=A AR sl AAESAIHES A3Pst3
THIRB Number. TEK-2018-000158). Al TAl= A3l
22, W8 Sl il ofsfslar ApEAom Ffol oikE
9l AlReR A AIF7IIFERt SR TRseh AltE
dpe= zleiskict. 27t 449l ol 21 o] Al
A5 tFor AAsiglon, dF #2234 ~ 55 A, 3
Tt AL 46.0 AT SRS AR BA0E st A
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AR Qe omnt qiom QAES AldE sl 3, Znt Y TE

Oh AREE 4 5= 591 A 2 3] off, AYom ol At

oMl siRlem, AR A R AN 2 F= %4 F R0 7] 34 o2et 222 =3 2|ZE N Zo

7) 5742 SI9lh AdTVarh= AlE 9] Fule APgAlR BM (bangham method)S S-83}0] opi|me} 2&ES
MRSk Rt FRFHEA0 ~ 24 T, A0~ 600NN grgei alEsg Axeipe o) Helehdelnze) 4t
30 min 7o F St 717] S FES RS ) pEglon] Qo] Aol Hert FAd mae B

SPPRERdole £ g BE Antera 3D° CS (Mimvex,  gici(Figure 1). o] vlgoR fEARS MYsiY 4
Ireland) S ©|4-310] 2743191tk Antera 3D° CS&= Ui & 9le e slolatart
S 5 ofe] to]9=e) chaly LED #910] 60 mm

AR Fos BIFaL = 2 2o BAgle] HEAL 3.2. OIMIZ2t =8 =¢t 2|ZE2| Bovine Corneal

B Agsto] T ARLS Eshs dulR ARIS 2 21 Opacity and Permeability (BCOP) Assay Ziut

3 AP ARl Zhedt] Antera o softvare (Miravex, - BOOP assayel] ofgt opHlEet B £ elmE o
Ireland) S ol83t] 75, M| SAHGE BRI Augze golst Ab), opRet 228 3 gjnzo|
o 5 Mgl Oitt 54 A= 717 £ZEY ot ey W Enlw 271 paR] olghon obyul
oo S7g%he= wrinke small value B! melanin value €] 7] xjzzjass 07 + 092 AREE|o] “UN GHS Category : No
719] efe] Giarbitrary unit, AU)C = Z4= it Category” ©f 3ge2 SISt Table 5). o5 HPFo®

op|EEt FEE St BlESS Y A= R &

2,11, 7 A e oo o ot
Az ST 4 98-S Shelshic

2 HolEe] A fePd A SPSS  package
program (IBM, USAYE ©]-85}3it}. Tyrosinase 2/ #|sf,
Hepd A AAL collagen A3/ 2 MMP-1 Z AIAE
< ZF 3 3] ol WHE SAsIglon, AlEEd Foldat
t=to] ZelE H|wsl] ffsto] student's #test B
one-way analysis variance (ANOVA)E ©]-83}%ch QA&
7 Ayt g 851d 37(Shapiro-Wilk)< 53l A+
g ZAR= O repeated mesure ANOVAZ -8-0)A]
= ZRlstH, A4do] 712 739~ mann-whitney U test
2 oS ERIsKITE SARAR 95% AlZlttolA]
$ol21E p < 005 olskel u] EAHCR ol e A
o= sl

Figure 1. Multilamellar formulation photomicroscopy by SEM.
(bar, 100 nm).

Table 5. Results of the Eye Irritation Test Using BCOP Assay of Liposome Containing Acerola Extract Mixture

o Duxe 00 Orecty et Pemeatlly e e
Gl neat” 11 £ 08 0.005 + 0.003 -1.0 £ 09
G2 neat” 194 + 0.6 1.199 + 0.037 374 + 09
G3 neat” 0.7 + 0.8 0.006 + 0.004 0.7 + 0.9

a

1)

: mean opacity value (unit), ® . mean OD490 value (optical density), © : Opacity score + (15 x Permeability score),
: standard deviation, 2 . un-diluted form

Gl : negative control, G2 : positive control, G3 : test substance

J. Soc. Cosmet. Sci. Korea, Vol. 47, No. 4, 2021
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3.3. OM|IZ22t =5 =& 2|2=E0°| HET-CAM assay Zu}
HET-CAM assay©l| 23t o= e} 55 &3 2|Zg9]
HUREE ERIgH A1), opM|ReE} FEE £ EE
8ol ozt =9, gl W sLE St AR Ax, 2
O ZiAlelA mIARE o] TAE|LoH, §of W il
wHErER] eklel vhHA] 4 79 TN = =8, 55 "
Sals EER] oot opEet FEE &t iEE 4
& 5 85 670l gt A=Al (S score)i= 27 = AR
%]} “Non irritant or Slightly irritating’of| jgeke 21510
Cf(Table 6). WebA, opM|=e} 5= &9t #EE2 oH
af 2l=o]| PRE A= AR 4= QlSE RIS

3.4, OWZE}t £52 28t almZol QRS YixIT
Al zimt

opflEet $5E 2 UEES U h ST, HE
A7) 30 min 5, 24 h F SRS PET] ARG
U MRS Wl opEe 25% £ o=
Fol Tk T WIS 000 OF TS o) sy
TS SIS Tble 7). opE} FEE £ HERS
R R S ER e P R e

3.5. OIM|IZ2} ==E =& 2|ZE0| Tyrosinase &4
XaHol| o|x|l= &
opM|=e} FE=(Mipighia glabra extract)©]] HRY tyrosinase
2 AiE H7IRE A opl=et FEE2 100, 500,

-9 - g9

1,000 pg/ml S=0)A] Z}2} 54.5, 57.58, 60.65 %2] S22
LR $ick(Figure 2E). opM|=e} F5E 237t 2l2E AP
of gt tyrosinase &4 AefE W7 Az}, 100, 500,
1,000 pg/mL =o)X Z12F 720, 74.0, 75.8 %2] RS L
Ehfiglon, SARHA o2 fofelA SIS ekt
etk olefet AnE nigo s 23t 2lEE Algo] oMllR
2} 225 o AR} tyrosinase B4 Aafo] © &}
ZQl 7 A AR 4= QS-S RIS

3.6. OIMIZ22} F=EE =& 2|ZZE0| Melanin MM
R0l Ojxl= 3t

ohlmet 328 3 2EFOUM glabra liposon)
melanin 414 1) $8710] SLA BIGFI0 Alze] AEgo]
A dRre Witk ohlmet 258 B EE
< 5, 10, 20, 50, 100, 500, 1,000 ug/mL=2 *|2|&}o] BI6F10
HIE o] 071 oJake Wl Azl wE FolA
A gl aRe vIAA SlkeS Bl ikFigue
2D). opHlZe} 2o tigt melanin AV oAlE 71
A7) oplRe 222e HE AEES Al o=
100, 500, 1,000 ug/mL “=of|A 212} 68.7, 584, 56.3 %2]
2312 Rt Figwe 2F), oblse} 258 E3 2lxE
ofl Tzt melanin 444 A WoKRE Az, AT HEES
AafetA] R 100, 500, 1,000 pg/ml F=olA 242t 533,
471, 462 %] 532 ey, szl wet SA
How golal AsEges slsiat olefgt Ane

Table 6. Results of the Eye Irritation Test Using HET-CAM Assay of Liposome Containing Acerola Extract Mixture

Group Test materials %, VIV) S score” Classification
Gl Sterilized physiological acline ) 0 Nonirritant or Alightly irritating
G2 Sodium dodecyl sulfate (SDS) 15 Irritating
G3 Acerola extract ) 2 Nonirritant or Alightly irritating

*: sum of all irritancy scores

S score : S < 6 : Nonirritant or Slightly irritating, 6 < S < 12 : Moderately irritating, 12 < S < 16 : Irritating, 16 < S : Severely irritating

D un-diluted form

G1 : negative control, G2 : positive control, G3 : test substance

Table 7. Results of the Skin Irritation Test Using Human Skin Irritation Test of Liposome Containing Acerola Extract Mixture

Skin reaction

Test materials

Skin irritation Determination

30 min 24 h
Acerola extract 0.00 0.00 No irrtation Non-irritating category
Non-treatment 0.00 0.00 No irrtation Non-irritating category

o) &b g5k s %), A478 A 4 5, 2021
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Hjgho R B eEE AFe] oblE FEE 0 A
ek molanin 4 ool o mel Tl A 2R
B3 4 9l Flsleict

3.7. OMz=E} =E= =& 212ZE0]| Collagen -doi|
0jxl= gt

op|se} 5% £ 2EEYM glabra liposons) collagen

120
= M. glabra = Mdalcuca Oil = M. glabra liposome
100
H
E s0
=
X 60
£
-]
2
T 40
(=}
20
[
[ s 10 20 s0 100 500 1000
Concentration (ng/mL)
600 —
=M glabra b

500
= Melaleu ca Oil

a0 | * M dlabra liposome

MMP-1 (% of contral)

contral TGF-b1 100 500 1000
Concentration (ng/mL)

©

100

=M glabra = Melalenca Oil =M. glabralipesome
90

80
70
60
50

40

Inhibitory activity (%)

30

20

10

Ascorbic acid 200 u M 1oo 500 1000
Concentration (ug/nL)

®

A 7kl 9 I el el ke da
wrlslodet opRet 228 59} gEES 5, 10, 20, 50,
100, 500, 1,000 pg/mLZ *|2]5}o] HS68 /\ﬂ:‘ﬁ Az2go] ]
A RS WA Ak mE Helol Al AEgo] 3
2 vIAA] 9k SRSk Figure 24). obdEe} &
S0l et collagen Sk H7IGH 2wk opmet 2EE
A RS Al S 100, 500, 1,000 il 512

=ML glabra = Melaleuca Oil =M glabra liposome

140

120

100

80

60

Collagen activity (% of control)

40

20

control Ascorbic 100 s00 1000
acid00pD
Concentration (ng/mL)

®)

=M. glabra = Melalenca Ofl = V. glabra liposome

80

60

40

Cell viability (% of contral)

o = 10 20 so 100 Soo 1000
Concentration (ngmL)

D)

=M. glabra = Melaleuca Oil = M. glabra lip osome

Inhibitory activity (%)

a-MSH

Concentration (1g/mL)

®

Figure 2. Results of anti-aging and whitening effect on in vitro condition. (A) HS68 cell viability on various concentration, (B)
collagen production of HS68 cell, (C) MMP-1 inhibiton activity of HS68 cell, (D) B16F10 cell viability on various concentration, (E)
tyrosinase inhibition activity, (F) melanin production inhibition activity of HS68 cell, M. glabra(Acelora extrat), control vs. (A, B, C,

D), ascorbic acid vs. (E), a-MSH vs. (F), student’s ttest, significant value » < 0.05, “p < 0.01,

*p < 0.001.
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oA 27k 447, 98.1, 1254 %] $45 LEpick op|=
g} 222 53} 2| tfdl collagen RS H7l8 A
I, Al AELL AJEA] ¢E= 100, 500, 1,000 ug/mL
oA ZHzh 53.6, 13069, 152.1 %2 E1alick(Figure
2B). o=} 5= oiv] & 2j2F AlY 1,000 pgfmL
T AEgt 4 l@%@é A2shA] ke thztol]
Hlel] FAACR TAOMI 7R ERIskoint. ol
A vEe R T3t &S Algo] oNRet FEE o
5 AMgETE ZEb A STl o avbEll F5 R4
A2 AMREE 4= 9le-e Felskant

3.8. OIMZ2t FEZ =8 2[ZF0| MMP-1 &Y
A0l OlXl= FE

o2} FEE St BEEe] MVIP-1 24 A Bt
SFA] HS68 AJELe] A& UlilL FFS HIsIGlch
olM|RE} 2&E F38} 2|EZ=S 5 10, 20, 50, 100, 500,
1,000 pg/mL= A 2f5}o] HS68 *ﬂi AEgol| = F3F
= W7 A}, s Aol Al AEEC] G v
2|7 koreo FlolsleirkFigwe 2A).0M|ZEt 2EE0|
ojgt MMP-1-2 718E 23, ofM|2al &5 100, 500,
1,000 ug/ml sofA] SFAITHZRE oiH] 212} 538.4 %, 258.8
% 134.5 %& Il o|Re} 228 53} gxE A
of| oigt MMP-1-& 7t A3k 100, 500, 1,000 ug/mL &
oA Rt oiH] ZH2F 403.3 % 193.7 %, 103.8 %=
SoltE R sEoA] MMP-1 SAAIE ERIE 4= 3%

Cl(Figure 2C).0]=7t A4E vigroR =9 2|55 AP

16

12

10

Wrinkle small value (AU)

0 week 2 weeks 4 weeks

(A)

A84 - w@id

oM REFEES MMP-1 B4 AIE B3t A= e
U] k=t golx|girk.

3.9. Otz FEF 28! 2|1ZE MY 70| UMIIF
oI5k

=¢
FE7lido] ojxl= S

o=}t FEE o BlES AP Ast] 2
BB AT o)F Bg3le] el i 35
WA Hr1E Assiict dd 28 RAAEL 4 =71 AR

l'N

O F S IR ST A0k A4 05 ook
A4 2 3 4 % ol BARA R folsh wsiint
(Figure 3A).

3.10. OIMIZ2} FE= =8 2I1ZE M I 2o|
QUMI|S O|7H Moy o|xl= Fef
op|Ee}t FEE S5 PES AFe Al A9 =
dEe AXBIFAL ol B83io] AR Hieh Hehd
BW7HE At sig 28 2dwe 4 S AR &
ulF s SR A ARS ) Blasio] ARg-2
4 5 Fof| FAsFH o= fFrofsiA A4l iri(Figure 3B).

4 Z4 E
£ el S 2A2A Beap slsiel
ulER C Slago] ok St mel opMe} &R0

el sl slglch opeeh 222E ojgslel
wiEw), Zep g W ARl Bel AvE Bk

0.80

L
*

0.60
=
2
<
=
T
I
)
- 0.40
=3
I3
ol
o
S
8
E
= 0.20
L
-
=

0.00

0 week 2 weeks 4 weeks

®)

Figure 3. Results of skin wrinkle value (A) and melanin level (B) during 4 weeks application. 0 week vs. 2 weeks, 4 weeks, Repeated

measures ANOVA, significant value ‘p < 0.05, “p < 0.01,

o) &b g5k s %), A478 A 4 5, 2021

*p < 0.001.
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slolom, SR AMEH 84S S8l sEAAES
B AR 9 ARt R YAREAIEE S
Yot P, Fa4d Ale SISk oMlReE 5=
S= AlRY 9 E7HE $1ell BCOP assay 3! HET-CAM
assay S O-83F SHUAISAF oA opM| Rt S5 AP
2 RS S| ot A= HolX] 98-S ejIst
At Tl gt SFA/dEVIE el QAIER xR
AEE o83t oM Re} 55 AP RS A F
A= He] siEehS RIS of=fgh Al 9 ul R
Aol tigh Auks Higo R opM|Re} 5w 2% g
2 7164 IR AAEA PSS USSR oMl
2op 355 W opMRet 25 & 2xFY vians
793 A7, tyrosinase g Aells AlFOlA] opM|=et 5=
25 &5t xRS P REZCI ascorbic acid} H|w
glo] 943t Aol UEh Al elo, op=et =&
= H] 126% S/dAele-S ER1IsHITE BIGF10 All3zojlA]
a-MSH (100 nM) -F%of] o3t melanin A/ A& =
A3t A1}, opM|ReE}t &3 2iEE Al FddER=EEe
arbutin .0} 9<%t melanin A A2 215Gk
olefgt AFE Higto & opN|Rel FEE E9t YRS
tyrosinase 2 AsE E¢t melanin S AAFTOE
A e g ks epHTaL Al ) ajRalel Q14| &5
7tol|A] op|=et 5= S 22E o el diel T
5 depdE SA% Aak AR A} vlaste] ARG 25 4
T SO FAKCE Fogt mi ujdanls gRlslglch
ot|Eet &= W oHMEe} & T YEFY FER
s A% Aa), ey 2 AV 248997 Al
HollA oM=e} 25 &5 22E5e] 2 e
HS68 A3zl A] procollagen type I Cpeptide $Fg=2 ELISA
kits o|-8sto] 543 Auk oM et & 2l Al
F/dehE=2Q ascorbic acid®] Fepl et HlaLsie]
Hop oa=tt el e SRIsiITE SVl &
A8l S4E 28l HS68 Al2zollA] MMP-1 i A8l &
7 AlollA MMP-1 2/ S 1% 4= §igict olgt
ANE Hio R opNEe} FEE 2% HEsE M
AR 271 38 N avE UEhdithal Al E
o FEpdl 2l AAE Be Ak UERA] ertal A
BEoE 95SE QAR E7IA o2 FEE £
232E S Adol diel 1F 55 ST Ak AR
A} vlwsto] ALE-2 5 4 F Sof] FAROE [OfRt
my FEanE dlsic

olelg A7 AUE upgow opmet 2EE E3t
S T} SEATE Holx] ok okt 4%
2 slelsjglon], vl W FEAN E5S HET 715
g 20 T8 TFsAe] B Ao AR
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