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22 v it M 2ET HEEE o] §5to] &
= Al & E9de T2 &y A
=9 Ao 121,68 + 2,49 mg/go|H & & E59 A& 72.42 + 1,52 mg/go| 3T}

2,000 mg/Lo| A DPPH radical &A% ofet2 > £ 90,48 + 0.46%°]1L G —T—%%«]
AL 83.92 £ 0.13%= UEIYTH =% 800 mg/LojA 1& =25 0] ABTS radical 2A %< 91.08
+ 0.14%2 A2 22E9] 7H69.63 £ 0.55%)H T} § 9438 A2 Bt} SOD AF A= 4z<_x4o1
ANE BQ, BE sEoA &Y oghE 559 SOD &40l or&d g4 %%%4 GrET =9
16,000 mg/L9] s oA, ot&e ofghs F&E0] 128.45 £ 0.70%9 7} =2 SOD €45 HWEH ST,
Elastase A5 A8 difAE 5% &4 405 BHon g&y oetE 55 2,000 mg/Loll A
7Hd =2 99.99 £ 1.54%9] elastase Adll5 o] UERTH d-8&4 £AL OF S5&S SXA717] S8,
& oeE FEET 1% AEEL JE =67 €271, ROE 73 40.01 nmQ) ‘?JXPEJ]E Zt=
PCL-PEG L&} ulido]l AgFHo=m AxEt 2447 F¢ IiZS A 2o, & 5854
beta—carotene®] Tt Tt&e FEET 283 H$- 37 99 ug/cm>E JERN QA T, LEA} ulda} A
B3 HE =8 3 H43 H 9o ut&e] 2EEQ TS 68.38 ug/em?o 2 1,849 Hul R ZrtanE
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Abstract: This study was conducted to investigate physiological activity and its skin permeability of Petroselinum crispum
extract using polymer micelles and cell penetrating peptide. In the antioxidant test, the total concentrations of polyphenol
compounds were determined to be 121.68 £ 2.49 mg/g (for ethanol extract and), 72.42 + 1.52 mg/g (for hydrothermal
extract.). The DPPH radical scavenging ability was 90.48 + 0.46% (for ethanol extract) and 83.92 + 0.13% (for
hydrothermal extract) at 2000 mg/L. ABTS radical scavenging ability was 91.08 + 0.14% for ethanol extract ethanol
extract, which is higher than that of hydrothermal extract at 800 mg/L (69.63 + 0.55%). In the SOD experiments, the
P. crispum ethanol extract showed higher SOD activity than that of the P. crispum hydrothermal extract at all
concentrations.. At a concentration of 16,000 mg/L, P. crispum ethanol extract showed the highest SOD activity
of 128.45 + 0.70%. The elastase inhibitory assay also showed concentration dependence and elastase inhibition of
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P. crispum ethanol extract was 99.99 + 1.54%, which was the highest at 2,000 mg/L. To solve the problem of insolubility
and to improve skin permeability of the extract, PCL-PEG polymer micelle containing P. crispum ethanol extracts and

1% cell permeable peptide, hexa-D-arginine (R6) were successfully prepared with a particle size of 40.10 nm. In the

results of 24 hours of skin permeation experiment, total accumulated beta-carotene amounts showed 37.99 pg/cm? in

Petroselinum crispum extracts and 68.38 ug/cm? (1.8 times) in P. crispum extract of the particles..

Keywords: antioxidant, ethanol extract, Petroselinum crispum, polymer micelle, skin permeability
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2| 3PdEol it ERE] WHel= 0 RE ofsH A
THRIAL Sk ARFES] Bl vjElsH] S7Vehe AR
< Holn o= eSS F8 ARl A7) &}
o] Yko] SYE AT H3tel= FAlolT1]. 1% &
A5=0] SHR9] 7HA7F moAHA AdsEEs et
ShgEe] aHPZF STkl Qltk tiEe] SAlol ARt
ATE EHE A7l 24 & AdE a0 o
gk Tlo] EolA|aL Qirk. HAE AT shRl TR&E
(Petroselinum crispumy= 2802 A= Mol oz} w1}
&219] HlEl] A, B2 4AIXIHARE XI5kl HYAAE
7SR siselol o gHEo] Qi betacarotene)
7% WIS} Eo] Ul Fod 4R 7l 9o 7
HE U 4 Qs REAROE AG Zhsalt2). olef
e B e M=l o TREA E
HAE20| &g 7hs/do] =il AEAR] dE XY
ShohH SPES] HA A=A o8 4 = 7
o] Su Aom AlmHrk AT dEe= SME R
FEOE AME Al IE AR o2 hds] 7183t HR] o
= AP Qlom e8] 7R8Sl HA] ok SR AlF Y
ARG T RO) L2AR] Aol wet faldwe] T4
SHoA THAE HRITH3].

o] IHAIE &3] Pl APt ol a4 =
o] =g ol & Eabe 4= Q= 7183 AlAdle] of
ok ZPA7E RIREAL glom thaA o A} ulAl
Aliglo] W8 AR 7HESE SRt AlFo=A AR
3l Q= SAlolch4]. aEAr vl 5 W B
2 oFE FY g fll Adeldt 24& 2= v &
5 35 A AEE AU 89 AollA 2ded
Aak 2249 8-S 7 E52 A 7R Sl
ZIi /g aEARe] S-S ZHAAL QIEHS).

AL v o] 88 A9, A ARs avHos

% 4 glrhe Aol itk 1A mME ARgEE

i
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polycaprolactone (PCL)-> A|#3t Aalld EejoflA 8| =o]
o I Y BEAIY] A ERCE AR
Polyethylene glycol (PEG)= 1182} njAlo] 244 7| &2
de] AREIL AAAAGJo] FHojuh Ajas=/do] AL
e 545 7ML Qlel6]. ol PCLY} PEGE] Hig H]
2t HFAA 7HES) HA] O AdES 7MES
AlA HdE Aol aapaog 485t 4= 9l ¥k ofy
2} Yro] Faof| g o] HuFRakE Egt Sx1E A
O & AlmE7].

FhA mjEo] 71 vpdEo] Q]x|gt 31
e x5 Adste] i A TlsoR 2k
1) ofFF AgA| LF =49 FE Wi 4= 7|
d 29| AujFapt AigkEck olegt #AIE siEsh]
el HE|= SEo] 7164 S dEF shHE 5
W glom 1 F A2 Tl HES(cell penetrating
peptide) S IOl A-8sl= At EFF STFSRAL QITHE].
HEE= AR HollA 3k Agat 9E-E shy o] &
chalR] E3) = Q) (protein transduction domain, PTD)Z5-
H faE Az R gEss golA oh|kARI
arginine © & Qo] A|suto 20| Falrh 4vkal deA
ek o= AMlazal 9 ZPAEo] Mzt X|Eak §ARRL
TEE 7HAAL Qlo] RS A] R AR gt 84w
AR E 4= Qlok weEbA] Az IR HE =] S ol
Ak AE]] arginine oligomerE 57 F2HHH F-a/dw2] 1
&5 7 AP 1 avks Fuist & 4= S Ao|
2far FHETHI).

2 dFolrls wEe] 229 g5 25 9 oS
FZ50 tisle] & polyphenol ¥, DPPH radical 471,
SOD AL -5, elastase 4 Aslis= SA8IL
Fo 54 W 7ReSkE Sl aad] oekE e
3t PCL-PEG 11822} vl A|lxsiarz) siglom, uk&
7] ogkE FEE9] 1F F5E SR fl8l Al &
¥} FE|=F SRl R6 (hexa-D-arginine) S o7 218510
Ay Tt S7HE ERlstarat skqick
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21, 7171 & Al

A4 SiEE(Petroselinum crispum)~= GIASIFEE(Korea)
of|Af Fufsiglom, o5 AlH B Hx I Fof Was}
of 20 Collx] Hystn] ARgsioict. AFd AEH 717]
9 AJoRS oh3at At AR ATt StAlEel ARG
polyphenol, DPPH, ABTS 5 7} A% A|xof ARH -8
< Sigma aldrich (USA)9] Al5-2 ARSSIAL AEoll ARS-
gt 7171 S5 P83 A(SYNERGY HTX, Korea), 4]
22]7)(Supra-25K, Hanil Scientific Inc., Korea), 3+27]
(CG-WBE-L, ChangShin Science, Korea), %= 47| (Nanotrac
Flex, Microtrac, USA), Franz Diffusion Cells Systems (CWB-
11 PermeGear, USA) 5©]37, PCL-PEG copolymer (Mn =
2,500, Mw = 2,500, ratio of PCL to PEG =1 : 1)+= Sigma
aldrich (USA)ollA] F-ai3}3aL, R6 (hexa-D-arginine)i= (FC]
ng(Korea)ofl Al T-18H3iTE.

22 Nazxz

ule] Bk 70% ofehe, AANEE olgs) 712
FESIGIE. olgke #2822 vh&e] 2ol 10ue] 70%
k&L 7110 3 o Bk 530l WIS B3 ol
T w2IHS AN FAA2 AR 95 2282 U
2] Fdol 108}e] AAE 7hsto] 80 To ghazos 4
h 59 FESIL oAIRE F FEAE AA WE Bt sk

2.3 st Al =3
2.3.1. & Polyphenol gZf =X

Polyphenol 2] AF-2 Folin-denis®] WH-S -3-83}0] =4
3}ATH10]. Folin- Ciocalteu phenol reagent 100 yLof &%=
2 AR A= 100 (LE Wil A2oA 3 min 5
Qb ¥ESAIZ] & NapyCO3-8-9 100 LS @3l ELISA reader
£ 760 nmol|A FFEE ST & EfjulE TR A
Stk A9 Al ARSRE ARAlS #EEER aric acid

2 Atk

2.3.2. DPPH Radical AHs &%

DPPH radical scavenging= ©]-83+ ghiks) ayfo] =4
< Blois®] WS Hyste] AFsIGt1]. == 8
100 £Lof| 045 mM 2,2-diphenyl-1-picrylhydrazyl 8% 120 2L
< a1 9MAolA 30 min ¥R3- 9 ELISA reader® 530 nm

o] &g & FEE VREES 5 267

oA TPEE 24 T PR ascorbic acide} H] i
alo] Aikg AXksich

DPPH radical scavenging activity(%) = (Ac*-AtY) / Ac x 100
* At is the absorbance of samples
b Ac is the absorbance of DPPH solution

2.3.3. ABTS Radical &7{s &3

ABTS radical scavenging2 ©]-83t 34Kl guo] =74
© Van den Berg®] AIHPAS WFalol AlRsITI), 7
mM 2,2-azinobis (3-ethylbenzothianoline-6-sulfonic acid)2} 2.4
mM potassuim persulfateZ E31510] AL2o|A 24 h 3t
Hk2]3}o] ABTSS YHE= 3 phosphate buffered salineo]] 3]4]
st} ARG ZF 5= 891 20 uLofl ABTS -84 180
ULE Hal POl 7 min FF WS- A)X1 & ELISA
reader= 734 mmofl FEEE 54 PR
ascorbic acid®} v|wsle] AE AAlSITH

ABTS radical scavenging activity(%) = (Ac™Af") / Ac x 100
* At is the absorbance of samples
" Ac is the absorbance of ABTS solution

2.3.4. Superoxide Dismutase (SOD) &H

SOD AR Marklund®] ¥HHS HEsto] AAISH]
tH13]. A2 SOD assay kit (BCBV5418, Sigma, Korea)2-
olgato] Ak 7 FEE Almsel 20 Lo
Reagent working solution2- 200 (LA 17 buffer solutionS-
20 uL, Enzyme working solution2 20 ul-& @& 537 C
incubation©f| 4] 20 min W3- 3~ ELISA reader® 420nmef|A]
THEE S5 T FdHRTR] ascorbic acid®} H|w s}

IS ALkt

SOD similar activity(%) = [l1-(absorbance in the sample
addition group / absorbance in the no additives)] x 100

2.4, Elastase XaiEd =X

Elastase A5y 578> Cannell o] HHS HEP5}0]
24519t 14]. AF-2 EnzCheck® Elastase Assay Kit (E-
12056)2 o]-&35}o] AA5H] 1x Reaction bufferE o]-&
slo] mk&e] 552 IR & 100 mgmL DQ elastin
solution T} 0.2 U/mL elastase S ©]-8-5}¢] 96-well black plate
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o] A& & Al2ofA] 30 min incubation A]7] & ELISA
reader2 480 nm excitation, 535 nm emission 2] G710
A &4 3 oFAJTEE2] N-Succinyl-Ala-Ala-Ala-p-nitroanilide
= Algsto] AUS ARSI

Inhibition rate of elastase(%) = [1-(absorbance in the sample
addition group / absorbance in the no additives)] x 100

2.5. Polymer Micelle M= & IX|=37| =X

PCL-PEG (polycaprolactone-polyethyleneglycol)& A2t
polymer micelle®] A|z 7L Tt 2tk 99.9% ofghE
of & ofekE FEES T FY 1% oA A F
WH7|2 65 TR 255 SR8 A a=k)7} 50 : 50
o] PCL-PEGE % #9] 5% T3 3 ofghe-d wT 3t
AP AAGE 234 Fo] slo] HF BAS Wk
% e 100 LS 7|20 A% AT AE E3t He]
EROYE E503F PCL-PEG 1122} wAle- 10 mL 7] R6
= 1% 7R 3 5448 2E 2AE 2tk PCL-PEG
= T3 ZF A2 270 Table 13} Atk
FYE AP PP U REe] G FE B

[¢]

- B - A

3eFA 54991 R |19} e 2= dynamic light scattering
system (Microtrac, USA)E- ©]-8-510] 33] S48}k
2.6, OE Tt A
2.6.1, HPLCE 5S¢t P crisoum| X|HEME =X
&) 2] RO 2= apigenind} beta-carotene 50| 3Tk
[15,16]. &F% JJT?‘: Aol o] vluA =1 &
ol 7 7] bRl S TS ol AT o] 8k
= AAZR AME 7 ]*‘HO] -2 beta-carotene> X|3E AJE
o= Agelo] AU TR Ereke BAGKIL. AFE
JEo R Aot WiElk=Ele] HPLC 4] 2712 Table 20]
AMBIATL, B Aol ARBER Tise) ofghe 2380
] beta-carotene-2 4,954 + 318 ug/100 g T2 VERYIC

2.6.2. O Eut Meis ¢flot M M=

Table 30}4] M= vje} Zo], uji Tl AeE: Qi 3714
2 AFS Az, s F2EYS 53] Formulation
0, &8 =59 polymer micelle2: $-8-3F Formulation
1, ©] polymer micelleo] AZFIFHEEROE 7Rt
Formulation 22 &5} ch

Table 1. Composition of P. crispum Extraction Formulation for PCL-PEG

Classification Phase Component wiw %
Formulation 1 Ethanol 99.9 ethanol 25.0
Active P. crispum ethanol extract 1.0
Polymer micelle PCL-PEG* 5.0
‘Water Distilled water up to 100
Formulation 2 Protein R6° (cell permeable peptide) 1.0 of total polymer micelle.

PCL-PEG" : Ratio of PCL to PEG = 50 : 50
R6® : cell permeable peptide, hexa-D-arginine

Table 2. Ingredients of P. crispum with HPLC Analysis

HPLC system Agilent 1200
Detector PDA
Column Shiseido C18 (3.9x200 mm, 10uM)
Column temperature 30 C

A : Methanol 90%

Mobile phase B : Acetonitrile 10% + TEA %M
Wave length of detection UV 475 nm
Flow rate 0.9 ml/min
Sample volume 10 pL
Run time 8 min

ek} g5 ek A, #4598 A 3 &, 2019
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Table 3. Conditions of Formulation

g TeE FEEC WIFE A3 260

Formulation

Composition

Formulation 0 (P. crispum ethanol extract)

10 mg/L P. crispum ethanol extract was dissolved in 99.9%
ethanol and purified water at a ratio of 7 : 3

Formulation 1 (Polymer micelle)

1.0% active (P. crispum ethanol extract) in water

Formulation 2 (Polymer micelle + R6)

0.1% R6 in Formulation 1 (Polymer micelle)

All formulations were prepared on the basis of 10 ml.

2.6.3. ZQU|Fut AH

Franz cell diffusion Z13¥He of2a} Atk Franz cell
diffusiono]] ¢1-31)% Neoderm®-E (Tegoscience, Korea)S A
Z5}1 recepior chamber $lo]) ZFd%o] 91% =S ¢
4tk ©]%- donor chamberE 713 flofl & APAIX] &
receptor chamber®f] receptor medium®! PBS (Sigma aldrich,
USAYE 85 mL A5t %= &-2=F(LabHouse,
Korea)2 37 C& AI51%13% 30 min 2t FgstAZl
ARIA 500 1L 1326665 en? W2 0] m]io] wE3EE]G]
Sajel AR7} @oleh EFEES stirbar= 500 pm
= FAISHHA] 4, 8, 12, 16, 20, 24 h Fof| Z}Z} sampling
portE &3l Al&=7} 880 3Us= receptor mediume: 500 (L
AL, B receptor medume WS A
receptor medium> HPLC (Agilent, USA)YE- ©o]-8-3lo] AT
shoct Al AEx712 Table 40f A|A|5H3AT

=

Table 4. Conditions of Skin Penetration Experiment

27. SA=SE

BE AFC 33] whEslgy nE gk Pt B W
A2 FABIGCE A AL ttest, U HAF HA
(ANOVAYE ARgstglon] Ul 24t ZA(ANOVA)2 A
sHHoR [DSE ARSI

3. Zot ¥

3.1 of&e| FEEQ 2

&Y FEES 10% oS, Fgolli =3t 2t o
22 353 PCE (PCE: P. crispum ethanol extract)of|A]
251%, ¥4~ =91 PCH (PCH: P. crispum hydrothermal
extract) oA 15.9%= Tk&e] ofeh-E FEENA 2 &
< EIskeick

Skin Neoderm®™-E
Receptor medium PBS 8.5ml (add 5.0% Tween 80)
Sampling aliquot 500 uL
Donor chamber area 1.326665 cn?
Stirbar speed 500 rpm
Sampling time 4, 8, 12, 16, 20, 24 (h)
Temperature 37 C
Table 5. Total Polyphenol of Extracts from P. crispum
Samples Extraction method Total polyphenol (mg/g)
PCE" Ethanol extraction 121.68 + 2.49
PCH’ Hydrothermal extraction 7242 + 1.52

Values represent the mean + SD of three independent experiments.

* PCE: P. crispum ethanol extract
® PCH: P. crispum hydrothermal extract

J. Soc. Cosmet. Sci. Korea, Vol. 45, No. 3, 2019
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3.2 Of&T| =E209| shitst &0t
3.2.1. & Polyphenol E,%F
% polyphenol @] =k
theark 2o W’EP)“:](Tabl
121.68 + 249 mglg w&E] A4 FEEO|AM 7242 + 1.52
mg/g2] polyphenolo] 7+ EolE]o] mi&a] ofehe 2EE
oA 2] Z polyphenol ko] T whe AL solstAc)

3.2.2. DPPH Radical A7 =&

DPPH radical-2 <=4 Foix|0] &8 243 = vl HF
$19] slifo|ch. DPPH radical-> wis4] SR9HE, W= of
U= Eof O3 4 W ARE dkom HEhAl WS uli-

S EA el 2t vk eeBlo R Mshs 5
A& 7L el17). Th&E] FEES 250 ~ 2,000 mglL
off w=t 7%t At vz ofeks, A FEE0M B

Table 6. Scavenging Effect of P. crispumon DPPH Assay

ojzxiel AT Myow wsT o
mg/Lof|A] 90.49%9] 7FY =2 el
(Table 6).

3.2.3. ABTS Radical &7{s &3
ABTS radical cation->- E—% l—?"ﬂ:% e 2o it

3 =4} RESlof| wt ¢itt =Moo g E4o]
QJt}). ABTS:= potassium persulfate 2] HRSol oJaf AYAJ=

ABTS free radical ©] 412} &2 &J8j) A|A%] ] radical
5] Al BEAe] gt 2FAo R eE= JEo
SHo= A8 1 Av} vied] FEEs E5200
~ 800 mg/Lyofl wek SR Ay} vkae] ofgke, I &
5 24 = 4_,_140] jr_}E_ 2 o:q rq_égl Oﬂ%%
ZZE 800 mg/LolA] 91.08 + 0.14%9] 713+ =2 )zt
&7150] LERATHTable 7).

Concentration Extraction

M

SD p
250 PCE" 13.94 + 4.24 0.192
PP PCH? 8.98 348 '
PCE 3532 + 6.10 .
500 ppm 0.030
PCH 21.69 + 372
PCE 69.78 + 148
1,000 ppm 0.000
PCH 43.99 + 1.75
PCE 90.48 + 0.46 -
2,000 ppm 0.000
PCH 83.92 + 0.13
Values represent the mean = SD of three independent experiments.
Positive control : Ascorbic acid 200 ug/mL to 97.47%, “p < 0.05, “p < 0.0l
* PCE: Petroselinum crispum ethanol extract
® PCH: Petroselinum crispum hydrothermal extract
Table 7. Scavenging Effect of P. crispum Extract on ABTS Assay
Concentration Extraction M SD )4
2900 PCE’ 35.11 + 0.83 .
m
PP PCH® -
PCE 81.75 + 0.36 .
400 ppm 0.000
PCH 19.93 + 1.35
PCE 91.08 + 0.14 "
800 ppm 0.000
PCH 69.63 + 0.55
Values represent the mean = SD of three independent experiments.
Positive control : Ascorbic acid 500 ug/mL to 100.27%, “p < 0.05, p < 0.01.

* PCE: P. crispum ethanol extract
® PCH: P. crispum hydrothermal 1 extract
¢ It showed negative value

ek} g5 ek A, #4598 A 3 &, 2019
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3.2.4. Superoxide Dismutase (SOD)
SOD $A18H 27 Al AsAkslo] ofgh WAl of

8ok Bl 574 Whioltt Aol ARSk= AlRol
superoxide S ]3] SOD &-& SOD S-AREHA
E3o] EAsl= 75 Akl ofgh WAS AAE 4= glo
o, o] AAEl= Freg Hasto] AlRe| gilst At
£ SAT 4 otk o&e] 22 offhE: O FEE
oA M s o2&l SOD AR avlE Ech
71 2 ule] ofeh 2EEof|A] 12845 + 0.70%2] SOD&-
AL Bd-50] UEPTHTable 8).

o1& el

Table 8. Scavenging Effect of P. crispum Extract on SOD Assay

|

=89 s
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3.3. Elastase & Xslis

7]32.9] H3jo]l ZAJBH= clastasel= 7] o] 32o] B
GA)8l= fibrotectin, collagen, elastinS 35| Tkt
S w8l o 4= Qe Jaoul{19]. o= Bo] o
227 o3 A YR G| Hol 8L HES =
Mol E5EIIA TR0l AHoF sk Holk mo)
T/l Bt Qs o] E0lE S8l w=250 ~
2,000 mg/L)of| wet elastase Aslie-S S4Hg A} mh&e

o=
oNehe, G4 2 42} i R0 e Hglon]

R

-

r o

H

&2 ofekE FEE 2,000 myLofM 71 w2 9.9 +

1.54%2] elastase #]3fl50] LERFTH Table 9).

Concentration Extraction M SD p
1,000 PCE" 37.03 + 5.08 0453
5 m .
b PCH’ 3430 + L18
PCE 57.26 + 1.47 s
2,000 ppm 0.132
PCH 57.23 + 526
PCE 74.47 + 530 -
4,000 ppm 0.121
PCH 70.17 + 1.69
PCE 89.86 + 1.35
8,000 ppm 0.056
PCH 86.99 + 1.27
PCE 128.45 + 0.70 -
16,000 ppm 0.000
PCH 99.86 + 1.00
Values represent the mean = SD of three independent experiments.
Positive control : Ascorbic acid 500 ug/mL to 97.46%, “p < 0.01.
* PCE: P. crispum ethanol extract
® PCH: P. crispum hydrothermal extract
Table 9. Scavenging Effect of P. crispum on Elastase Assay
Concentration Extraction M SD p
500p PCE" 61.90 + 1.64 0.003"
m .
P PCH® 4.85 + 643
PCE 72.37 + 1.65 e
1,000ppm 0.000
PCH 26.66 + 4.36
PCE 99.99 + 1.54 .
2,000ppm 0.088
PCH 79.99 + 2.85

Inhibitory effect of PCE, PCH against elastase. Results are expressed as mean = SD of data obtained from three independent

experiments. Positive control : N-Succinyl-Ala-Ala-Ala-p-nitroanilide 10 ug/mL to 20.00% (inhibition activity), p < 0.1,

* PCE: P. crispum ethanol extract
® PCH: P. crispum hydrothermal extract

Fk

'» < 0.0l
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3.4, DEXt oM M= 2 2LX=T|

o] AgdntaE el i 9 F5 S
7 ollghE FEEC| d4 FEERT A 22 A
S ERIEIGE A TR offhE FEES ol ¢E
Aolgk=s EAIZE AL, olofl PCL-PEG IEALE o]}
o] 7}83kA7]a2} slgick PCL-PEGE 4A4le] PCLa}t
Z1549] PEGY] F5HARE FdS 7R =80 A
oA mllS st A9 EEE 2T 4= Qltk
ol= PCLY} PEGE] vigH|E tiefelA] 2dsie] ookt
W8 BAS 7RSI 4= QoL AAAIEEY Ak
FRo| Stk webA] 2 Atollx= mk&e] oEks
3t Zi(Formulation 0), IR&e] ofghE F5E°
u|Al(Formulation 1), T&2] ofghs FE=9] &
AL mAdla} AR E =(R6)7F 29kl Zl(Formulation 2)
Azsto] F844Q0 ke offehE FEES 7S
o] A5etlal, e w4 AIHE Table 100 AJA|
ch ok&E] oekE =289 SRt Formulation 0, ©]
18R} w2 A %3St Formulation 1, 12|31 oA
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Table 10. Particle Size of P. crispum Ethanol Extract, Polymer Micelle and Polymer Micelle + R6

Formulation 0
(P. crispum ethanol extract)

Formulation 1
(Polymer micelle)

Formulation 2
(Polymer micelle + R6)

Paeice st

Parke Sie Dstbufon Pate Sae Dstion

Particle size ¢

Siefrananets

0 0 10 100 L1} 1 L] [} o 0

Stfranoneks) Sfanmeies)

M 895.0 nm

54.3 nm 40.1 nm

SD + 16.00

+ 16.97 + 22.89

The average particle size was repeated three times and a weighted average and standard deviation were presented. The distribution of

particle size’s percentage was calculated as a weighted average.
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Table 11. Epidermal Penetration Experiment’s Result using Franz Cell According to Formulation with P. crispum

Formulations
Classification Formulation 0 Formulation 1 Formulatio.n 2
(P. crispum ethanol (Polymer micelle) (Polymer micelle F(p)
extract) + Ro6)

i M (SD) 16.66% (1.52) 26.34% (2.01) 35.48¢ (1.68) 82.837 (0.000)™
post hoc LSD =c>b>a

g M (SD) 26.387 (2.11) 39.45% (2.09) 45.60t (1.73) 73.368 (0.000)™
post hoc ISD=c>b>a

on M (SD) 32.27% (1.73) 46.89% (2.42) 56.10¢ (1.73) 101.881 (0.000)™
post hoc LSD=c>b>a

16h M (SD) 34.29% (2.13) 54.41F (1.85) 61.40¢ (1.45) 177.519 (0.000)™
post hoc LSD=c>b>a

- M (SD) 36.89% (2.50) 57.91¢F (1.82) 64.48¢ (1.66) 151.701 (0.000)™
post hoc LSD=c>b>a

- M (SD) 37.99% (1.65) 60.58 (1.66) 68.38¢ (1.77) 260.274 (0.000)™
post hoc LSD=c>b>a

Formulation with P. crispum Each value represents the mean and SD Statistical analysis was performed using the one-way ANOVA,

ok

» < 00l

80 1

40

20

-« ®:+ Petroselinum crispum ethanol extract
—i— Polymer micelle
—&— Polymer micelle + R6

Cumulative amount permeated, j1g/cm?

4 8 12 16 20 24

Incubation Time, h

Figure 1. In vitro skin penetration profiles of P. crispum ethanol extract and polymer micelle polymer

micelle + R6 through epidermal skin and penetration cumulative amount.
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