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Physiological Activity of Robinia pseudo acacia Leaf Extracts
and Enhancement of Skin Permeation Using Polymer Micelles and Cell
Penetrating Peptide
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oF 2 Ao HxL opylalel Ao A E Hrista niat vy AEFE HEEE o] &3 ARTF T
of &3t Aot} ofFfAlo} Ag EF H ofekE FET Fo, sl v, gt T oge AYLdS SAIAT
% polyphenol @& d4 FFoA 56.88 mg/g, ANEHE FFolA 4742 mg/geolal, DPPH radical 2A%S F%
1,000 pg/mLellA], ol &S FEE2] 79 44.24% Zﬂ &S UEHHAL ol @5 FE2EY #dl50%)RY ¥ £ &
52 YElUT Elastase Aslls A@A0AAN w5 &S BA2m, ofgAlo} ¢l olehE FEE 500 pg/mLelA
7S =& 54.09% A, €5 FEES 3695% AdllsS HAth SOD FAF @4% ZIdA = &4 A
S B3, BE FEAA ofFfAo} 9 oeks FE2E] EF FEEY R =3kth 500 pg/mLoAlA 76.41%, 22
FoA olFfAlo} 9 o gk FFoAM 8631%E UL =2 FAS YelWLE Tyrosinase A3ls A= o714
of ol dghE FEHE ¥% 20 mg/mLolA 5647% A&, ol7tAlol o AF FEELS 23.06% A&l vreR
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Propionbacterium acnes 1<+oll4 11.00 mm<e] ) clear zones, Bacillus subtilis w514 1050 mm=Z
clear zones AAlstATh &4 A IH F5E&S FXAII7] Hstd, olFiA ot dgkg FEEI 1.0% AEF
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Abstract This study was conducted to evaluate physiological activity of Robinia pseudo-acacia leaf and its skin
penetration using polymer micelles and skin penetrating peptide. After extraction with Robinia pseudo-acacia using
the ethanol and distilled water, various physiological activities were examined. The total concentration of
polyphenol compounds was determined to be 47.42 mg/g (ethanol extract), 56.88 mg/g (hydrothermal extract)
and DPPH radical scavenging ability at 1,000 pug/mL was 44.24% in ethanol extract and it is higher than
value(41.50%) in hydrothermal extract. The elastase inhibitory assay showed concentration dependence and
elastase inhibition of Robinia pseudo acacia leaf ethanol extract was 54.09%, which was the highest at 500 u
g/mL. In the SOD-like experiments, the concentration-dependent results were showed and the SOD-like activity
of the Robinia pseudo-acacia leaf ethanol extract was higher than that of the Robinia pseudo acacia leaf
hydrothermal extract at all concentrations. At a concentration of 500 wg/mL, Robinia pseudo acacia leaf ethanol
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extract showed the highest SOD-like activity of 76.41%. The tyrosinase inhibition at 20 pg/mL was determined
to be 56.47% (ethanol extract), 23.05% (hydrothermal extract). In the antimicrobial experiments, the hydrothermal
extract had no effect, but ethanol extract represented maximum clear zone of 11.00 mm in Propionbacterium acnes
strain and maximum clear zone of 10.50 mm. in Bacillus subtilis strain. To solve the problem of insolubility and to
improve skin penetration, PCL-PEG polymer micelles containing Robinia pseudo-acacia leaf ethanol extracts and
1.0% cell permeable peptide, hexa-D-arginine (R6) were successfully prepared with particle size of 108.23 and
126.47 nm and excellent skin permeation effects could be showed.
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el meh A7 ofETheel B ST} 2k AOR FEolel BaEA ol f718hE Ao
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71 A% e 9 HH AAL

s QA o FRAl B HAS T AFolA, o] o F Aol A HA =t ofg AwdAYE e
Ae B me muks ARSI A A7IY gzl FeE(amphiphilic)  AH7] 318 W2 A (self-
2 o3l 7| A A9 v w312 /s xdr7]7]  assembled nano structure)?! PCL(polycaprolactone)-
3 FEA7], B BE 2 ui gae] 2oz  PEG(polyethyleneglycol) iz} mAlS o]-§3te] &
o] ool aL QlT}, ok WAlo] wopde] wet g A =ES el JHEE @ 4 9lvsl PCL-
Ast mabel EAdS Uehlis @44R walel  PEGE &4 PCLY A4 PEGY 534
AFE I = by o okEol} 34 Fof S @ (copolymen)® GRS A B o gellA
o] ZgF I g B RS FE F Bhog o]  AS FAs e sds AT 7 odnh of=
S U, TEA, WolgA, wrEd w5 we PCLY PEGE] wighl &= tdshAl 2dste] vgdt
EARES AU 3fl], o|& Bgalr] g8 var 88 ShS TREAA 5 gl AR Ak
BAGRS F4a A8 Ade] W BAo] Sy m e e olddl 9AAVIE vk AV|R 24k
ot} mak wwl ol gyt aatsl guyar] @ el fA SeH L vF2e] F4E sy
w3} So gy} Q= HA BASS F4E AEHy Foe AAAES guel S =Y 5 Ao
ALk oF So] gz sl s At} theksiA A8 olgfdt Ts =HEC] PHF 98 AEA &
Zo|ti[2, 3. Az B i e 9 HelzEel AdF
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o}7} A o Robinia pseudoacacia)= o}7kA] Ustolla]  Edste] 95 Zlso] F7t o] Folx ok gt shA|
719%E Ao R Fol(Faboideae)®)| &= YPuE 714 AAL Algko] =(ceramide), FH|&HIE
olt}. ol7bAlote] BAE oku|gabel] Wik Az o}  (cholesterol), AAiHfatty acid)o® o]FolA o
Aol B ttoR @ Ak O o] uly, AU TEE ysel Sy 3 )5en e
olFpAlo} OlS o R g A HEshy ol tjgk 2 o wde FHE Wejela wEbq VA f R
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ASYNERGY HTX multi-mode reader, Bio Tek,
Seoul, Korea), 941%2]7]1(Supra-25K, Hanil Scientific
Inc, Gimpo, Korea), 3¥-27](ChangShin Science,
Seoul, Korea)¢|t}. PCL-PEG 2EAHMn=2500, Mw=
2,500 ; PCL9} PEG H]& 1:1)£ Sigma aldrich (USA)
o A Fulated o™, Ré(hexa-D-arginine): Dermafirm
Co. (Seongnam, Korea)oll A +<3tsith

of7tAlo} Ql& A B ek FEITAE o8l 7
7} FEGTE EF FEUHE obFhAlof o el A
AGFE 78t 80 T d2zolA A7 5 FE35kaL
o] oH}AE o] fste] Y oAHg by, FAUNZY]
(Freeze dryer, ilShin, Korea)2 524 7AZsle] Edg
AAT) o EHE FEHEE oppalo} o Eako] 85% o et
=5 ket 3 Bt FEdte] Fo| AHAAE o] &a)

59 MbstedE SAs WS ofUAIRE Also|
SHrE sle EEelE sRbEY &S SAToEAN
FistsE s dE5d ¢ JdonE kst At Fy
A olgx= WHolth polyphenol®] A2 Folin-
danis®] el wep S8t 9 FEE 54
3k Al& 100 pLol Folin-Denis’ reagent(Sigma aldrich,
USA)E 100 pL 7Fste] 3@zF wESA1Z1 $ 10%
NaxCO:E 100 pL H7Febsich o] whg-els Multi-

Mode Microplate Reader(BioTek, USA)& 760 nmell A
. =542 gallic acid(Samchun
Chemicals, Korea)E AH&-sto] HedS 28t oH,
Stke gallic acid equivalents(mg GAE/g extract) &

LR ATHOL.

SN2 ZX]FLe
THEE S48

4, gArtsl A3

1) DPPH radical 271 4.

DPPH* radical Aejoll A HetAls ma, 3o g
W xghale] 2 2-diphenyl-1-pricrylhydrazine (DPPH-
ez Wstdc bk gzl DPPHE AkshA]
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EARRY A 5 545 AT oW non-radical
AgEt DPPH radical scavengings o]-83F aiks}
%] 4L Blois®] Wl wet SAsATHI0N
=5 g9 100 plol 045 mM  2,2-diphenyl-1-
picrylhydrazyl £ 120 uL& 21 ¢alo A 305 Hh
% Multi-Mode Microplate Reader® 530 nmoll 4] &
£ =359 th A ERT O ZE ascorbic acidE Ab

Eies

oL olo

oo 1

DPPH scaveng abiliy (%)
= (I-A18 A S35/ A48 §35%) * 100

2) SOD frAHH &9

Superoxide dismutase(SOD) FAFEA S0l A
pyrogallol 7 EA|shH=
As A7 doju 24 228 gFAste] o
EAR A8k, superoxide EZ FAo] Qe =
A Al pyrogallol®] Absh &%7F srolx]= & o
£3F0] superoxide EFEAS HHHow AT 4
ATHIL, 121 7} ofzkrol S1e] SOD fAF &<
Superoxide Anion Assay Kit(Sigma aldrich, USA)&
ol-g3to] FAstE U4 FEE 3AMT AR 20 uL
o] WST working solutione 200 pl. 7}8}l, enzyme
working solutions 20 uL #7Fsk & 37ColA 2083+
HkeAlZiTh o] WkgalS Multi-Mode Microplate
Reader® 450 nmollA] S3=E =As3th A=
T2 ascorbic acid® 3t I, 2T Alm H7Htek

AR B FHE AolE Mg ekl

_I[N

SOD-like activity (%)
= (I-A18 AT FF=/FA2 F4%) * 100

5. Elastase &4 A3l 54
Elastase 4 Adle2 EnzChek elastase assay
kit(ThermoFisher, USA)E o|&3dle] =AH3Ac}
96-well plateol] 1xReaction buffer= 343 A|2E 50
A BE 5100 pg/ml DQ elastin solutiong 50 ul ¥
ozt I v 02 wniteZ ZA|3 Elastase &4
(Sigma, 12066)= 100 L & ¥ #HF ¢S 200 L=
S0 5 ZA|3 o] & Ao E Fo|E S §)F
=

ek 7 F Aeold T FA PAm W

microplate reader= Excitation 485 nm, Emission 535
PAEE  FAsTE H dER2TeEs
N-methoxysuccinyl-Ala-Ala-Pro—Val-chloromethyl
ketoneE Algstgom SA RTOE elastase 4
ol 41 100 mM 1 xReaction bufferZ 50 pL*]
At

nm=
23

Inhibition of tyrosinase activity (%)
= [1-(S-B)/C] * 100
N G A FZ LN HIF Al FHE W3}

S:ga ¥
B: @49 thAl 1xReaction buffer H7} A2
s}

-
A

N

ool

ool

Al 1xReaction buffer 37} A<

W

Tyrosinase A& &4 &AHE Kubo 59 WS £
gsto] S74skAtHI3L Tyrosinase 244 9l A2
9% well& ARESlel FRES FASIY
micro platee] 0.1 M sodium phosphate buffer (pH 6.5)
220 uLA B33 T opglalo} QoA &3 A EE 20
A ¥Yerh 2 3 20000 mushroom  tyrosinase
(Sigma, T3824) 20 uLA Y1l 6% WHAIZl 3 15 mM
tyrosine (Sigma, T3754)& 40 plL® #H74skal 168 &
QF FA A WAL 490 nmollA FEEE 4
3 tyrosinase €4 &4 AAES FetTh ¢ di=
TOZ kojic acidE ARSI oW 24 )
tyrosinase W41 0.1 M sodium phosphate bufferS 20 n
15t w533t

6. Tyrosinase A3 &4 =4
=

L4 59

tyrosinase &4 A 3E(%)
= 100-{(b-b")/(a—a’)}*100
*3 : () control?] WHS- T FH T

b e W Fo FRE

#a’, b’ @ tyrosinase WAl PBS & tjA|ale] =43k
TRE
6. gt Alg

ol7pAlo} &l A4 H ey FEE] St EA4S
Z2A3517] 98lA disc diffusion testE Al3sldTH14].

Staphylococcus — aureus, Escherichia coli, Bacillus
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subtilis, Propionibacterium acnes= 3r=u| A& 134
EH(KCCM) ¢} A=A AE(KCTO) oA A Egkol ARg-
stk Ade AW w521 Staphyilococcus aureus,
Eschericlia coli, Bacillus subtiliss= Muller-Hinton
medium& AH&3le] 37 CollA 244)7F vk 3 13] A
¥ ol 2 AEAE AREERe] 600 nmell A F3 =
£ ubo] AlgSIYh TElal Propionibacterium
acnesi= Reinforced closridial mediume AHE-3}93 2.1
7hdl s W g7 Yol d7Ad $Es wHEo ?
DHG7)ol A T2A1ZF wjF & 13] A & 2

A& AREE 600 nmellA] FFEE w5o] ARESt
FA Z2TFO R Staphylococcus aureus, Escherichia
Bacillus  subtilis=
Propionibacterium acnes™= salicylic acidE AF&-3}ith
W] 2712 Table 19 YERAATE

HN

-
&S

8 o
R

o

coli, methyl  parabens,

1. goAlgol AMSE TFet st =H=EE

Table 1. List of strains and cultivation condition used for
antimicrobial experiments
Strains Media Temgc;:r;lture Ti(r}?)e
e e A
i R A
Propzbn[i%b;cgég;l{g acnes | pe 37 72

MH; Muller-Hinton medium
RC; Reinforced closridial medium

7. PCL-PEG L&} w4 / AEF3 = R6
3 PCL-PEG &7 w4 A%

PCL-PEG(Sigma aldrich, USA)E Mn=2500, Mw=2,500,
PCL¥} PEG H]& 1:18 AREE1 L, PCL-PEG 144} v]Al
o] Az AL gL gk wH|E 60 Cold ek
(Samchun Chemicals, Korea)ol PCL-PEGE A& 7 df
H] 5uf) =91 3 A RE Tlelo] $hds] &8ir7]a 18 5
7|7 oleheS BT I = AR HE FAE
2k Al EF3 HEI= hexa-D-arginine$! R6(Dermafirm
Co., Korea) €33t PCL-PEG 1154} n|dle RS 7|5t
* FHrR A% TAE 3ok Y%= Dynamic Light
Scattering System(Microtrac, USA)Z o]-&-3lo] 4311

9. 49 7= A

739 Franz  Diffusion  Cells  and
Systemns(PermeGear, USA)E o]-83lo] Z4319it) 13
- Neoderm®-E(Tegoscience, Korea)Z receptor chamber
el 230 $15 dsl=SE F31, donor chambers 22
= Yo &2 1AHAZ = receptor chamberol| receptor
mediumS! PBS(Sigma aldrich, USA)E 85 mL A}$=ich

Eylc
T

e 32 ahHouse, Korea)® 37CE 4481511
07 HGEAZ] B A= 500 ulE 1.326666 e A9
i=] R}

el ExsIGirh Tk AET ddstA SPEHEE
stirbar= 500 pm= FA181HA] 4, 8 12, 16, 20, 2477+ &
of 77} sampling ports B3] Alsrt gdiEolle
receptor mediums 500 pL AHFHEL EFE] receptor
mediums 253190E A3 S receptor medium HPLCE
olgsle] AslSIti1n). X EAES 35-dihydroxy benzoic
acd(Sigma  aldrich, USAZ A7)
HPLC(Acme 9000, Youngin, Korea)o]™, A& Sunfire™
CI8 (35m 46x150nm Waters USA)E, I
pup(SPI30D, Youngin, Korea) <, HE7 =
dectector(UV730D, Youngin, Korea)< ©]-83}5.H 280nm
M FEEE S8t ol solvent Alwater :
formic acd = 99 : 01, vv)¢} solvent Blacetonitile :
formic = PR : 008 v/v)E A3t 03 mL/minolA] 05
ml/min®] o2 1087F #431921, 68 retention
timeol| 4] 35-dihydroxy benzoic acide] AZH At =4S
212 Table 200 AAEIATL

Wysm,

E 2. opppAlol o BAg 98 =7
Table 2. HPLC operation conditions for determination of acacia
leaf

Colurmn Sunfire™ C18 (35m
46 x 150nm, Waters, U.S.A)
A = water : formic acid,
(999 : 0.1, v/v)
Mobile phase B = acetonitrile : formic acid
(99.92 : 0.08, v/v)
Detector UV730D, Youngin, Korea
Detector wavelength UV 280 nm
Injection volume 20 uL
Flow rate 0.3mL/min, 0.5mL/min
Column temperature 2 T
Run time 10 min
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10. £

it RS AT BE 29 7 A el urE
Q) APe Folol AnE Am, HF o8 ojx
REe] FRLEFARE ehigleh. AR SPSS

Z23(SPSS Inc. Chicago, I, USA)S ¢l &3 =
¥Rt A% 49 A 4R (analysis of variance,

ANOYA)< 313

n. &

o

Zap 2 &
1. o}7}Alo} Qo] &
olFrlo} Qo] AFEFEE,
extract) 2] &2 472%°]1L, 8%
(Acacia ethanol extract)®] 482 0.93%°|t}

AWE(Acacia water

] = =11

HE 355, AEE

2. % polyphenol &% =4

% polyphenol®] s SAst7] 918l ob7trlol o
A5 75, deE FEES 77 vud A7 Table
3o YeRHATE. AWE(Acacia water extract)oll 4] 56.88
mg/g, AEE(Acacia ethanol extract)oll X 47.42 mg/g $ha
< sk Jom, g FEE0 ot 2 ANE

LERHAL itk

E 3. of7tAlot e 2 HE{e| & polyphenol &k

Table 3. The Contents of Total Polyphenols of Water and
Ethanolic Extract from Acaia. Values represent the mean + SD
of three independent experiments. AWE : Acacia Water Extract,
AEE : Acacia Ethanol Extract.

Total polyphenols
ampl
samples Method (mg/g)
AWE hydrothermal extraction 56.83 £ 893
AEE ethanol extraction 4742 £ 421

3. o}F}ro} Qo] ditsl a5 =A
1) DPPH radical 7% %
DPPH radical 4 &

0}“] ly
s ue E}q% A 5“@} EZ]J’]' wk-g-atd EL
o & W= 5AS 7L JTHI6L of7bAof &l &
% AWE(Acacia water extract), AEE(Acacia ethanol

extrac)olX SAT APS APsilar 1 A=

Figure 1o YeRNSITE 125 ~ 1,000 pg/mLel uwhet
DPPH radical 2715 A3l A= | of7hrfo} ¢ o ehe,
A FEEAA FE AR AAE wBeloH oprt
Ao} 9l oeke FE5 F% 1,000 ng/mLollA 44.24%
A &S BYa 2 FEA ofFMrlo} A EF F&
B2 4150% AdES Bark 9 thxa+2) ascorbic
acidell Blsf W& @Hikst o] ERIEAAT, M=
7o 2 BokE W vlaA =2 kst E49S vERY
(3]

AN

A o

W o B B
& ih & un &

= AWE

(% of control)

B 1
wn

% AEE

DPPH radical scavening activity

Concentration (ug/mL)

J% 1. of7tAlot o FEE9| DPPH 2ol 275(%)
Figure 1. DPPH radical scavenging activity of AWE, AEE.
Positive control : ascorbic acid 97.46% (radical scavenging
activity) in 97.46 pg/mL. *P<0.1, »P<0.05, =+P<0.001 vs. control.
AWE : Acacia Water Extract, AEE : Acacia Ethanol Extract.

=4

2) Elastase A3l &4
5o Mool EAsh=
< X3} fibrotectin, collagen, elastine
Fe TAS Fad ¢ s BAEM(LT],
3

o

23 )

lo

elastaset™

H:l &

T ox o% -
o

ol

i
s

o)

o

ot

\=]

o e

byl

2 ] Al 2 AHQ FEFe] k. di-e]
FENA @371 Q= elastase AdlleS RIS A9
AE Figure 29014 A8 o™, 625 ~ 500 pg/mL
o wl =% & AYE HYth BRE =LA
debs FEEC] o & &dE UshldeH, v=
500 pg/mLell A op7balol & olghe FEES 5409%
Aslles B, ool & d 36

Asl&S YeERSIT

N HE _Q mu

!

3) SOD FAFds

SOD¥ superoxide(O” )E A4 Aeje] 2baz 39
Ao B superoxide &, A7 B 4
Aoty x3lE AT °

Photochemical> SOD2} A3k
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=, e superoxide 25
Ei AAE Bodhes Zox Hauwa 9, o5 AAT
oi’ﬁ At gl g Hofstal w3k AAe] &3E 7
Il QITHI8L oFFkAle} 99
3t A¥=  Figure 39 UrE‘r‘;E

th 625 7 500 pg/mLell, whe} F =
% 500 pg/mLollA, %“—’F—% E—'] SOD %

o 76.41%01 i, AEEFEES] SOD e

o]l SU\J_

86.31%= o F& SOD FAFHA S YERAQIT
50 - %
a5 B
> @ %
& T
Z 3 v/
8=
§Ew
£Z
592 *EE
€% 20 mAWE
§ e . AEE
g
(] 10
5
Z

625 250

Concentration (ug/mL)

a2l 2. olFtr|ot ¥ FEE2| Elastase M3l &M s

Figure 2. Inhibition of Elastase of AWE, AEE. Positive control
: N-methoxysuccinyl-Ala-Ala-Pro-Val- chloro methyl 6.84%
(inhibition activity) in 10 pg/mL. *P<0.1, #P<0.05, *»+P<0.001 vs.
control. AWE : Acacia Water Extract, AEE : Acacia Ethanol
Extract.

BAWE
r AEE

SOD-like scavening activity
(% of control)
v
o

30 4 7
10
R 7 7 7 2

625 125 250 500

Concentration (ug/mL)

J% 3. olFtA|ot & FEE9| SOD FAIEM S

Figure 3. SOD-like activity scavenging of AWE, AEE. Positive
control @ ascorbic acid, *P<0.1, =»P<0.05, »P<0.001 vs. control.
AWE : Acacia Water Extract, AEE : Acacia Ethanol Extract.

4. Tyrosinase A8 &4 =4

Tyrosinasex= Hehd Aol lojA siAlZQl g
& s g0l °]°ﬂ ek A 7ol 71 Bel
A4 dom,
DOPA-quinone 2.2 Z3+8}7] wiZ9l tyrosinase2] 24

b depde] & AAst=d TastH20]. 59
U]‘E"J Ao g3} 2}% Tyrosinase A&l & 23L&
ol7trlo} el FEE AWE(Acacia water extract),
AEE(Acacia ethanol extract)ol|4] 25, 5, 10, 20 mg/mL
o] koA d3 A3E Figure 40 AAEA oM, &

L oS FRlsaL BE wRolA oo}k ¢ Oﬂ
g FEE0] 9 e %S YERSIth ofglof

Adllss g1k AFAM A, o7}
=5 20 mg/mLel A 56.47% A

ole] Tyrosinase
Ao} Ql dErE: FEE T

qes B 22 FrddA oMo} 8 A FEE
< 2306% Asi&s HERASATE
:%_ 60 4 N %
s / 7
£% 30 - N AWE
g £ ? % / s AEE
i - 7 7
Ll [ ) f’ ) % %/

- 7, 7 7. 7

25 5 10 20

Concentration (mg,/mL)

32 4. ofztAot & FEE2| Tyrosinase Al EMs

Figure 4. Inhibition of mushroom tyrosinase of AWE, AEE
Positive control : kojic acid 94.38% (inhibition activity) in 0.5
mg/mL. *P<0.1, =P<0.05, *»P<0.001 vs. control. AWE : Acacia
Water Extract, AEE : Acacia Ethanol Extract.

47N TF(Staphylococcus
Eschericlia coli, Bacillus subtilis, Propionibacterium
acnes)®ll t&}e] paper dlSC HE o] 835le] 33] AY &
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5ol LRSI
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zones YERRA] egkom oehs FEE(AEE)S 271
T=F(Propionbacterium acnes, Bacillus subtilis)o| A &

aureus,

W= Felst 5 A=, Propionbacterium acnes T
FollA  oEE FEFZE(AEE) 100 mg/mLolA 11.00
mm9| clear zoneC.Z 7 =& drEeS YERN
WTable 4). Bacillus subtilis X< dete =
E(AEE) 50 mg/mLolA 7F =2 &=l 1050
mm®| clear zones K. THTable 5).
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H

E 4. ofFtA ot o FEEY
st & E clear zone &

Table 4. The effect of AWE, AEE amount on area of clear zone
against Propionbacterium acnes. Values represent the mean =
SD of three independent experiments. AWE : Acacia Water

Extract, AEE : Acacia Ethanol Extract.

| Propionbacterium acnes T30l T

Samples Diameter of clear zone (mm)
Concentration
(mg/mL) 1.25 25 50 10.0
AWE - - - -
9.33 9.33 967 11.00
ABE + 058 058 +0.58 +0.00
E 5. ofFWMot & FEEQ| Bacilus subtiis TZ0l tist st
clear zone &5

Table 5. The effect of AWE, AEE amount on area of clear zone
against Bacillus subtilis. Values represent the mean = SD of
three independent experiments. AWE : Acacia Water Extract,
AEE : Acacia Ethanol Extract.

Samples Diameter of clear zone (mm)
Concentration
(mg/mL) 1.25 25 5.0 10.0
AWE - - - -
9.00 967 1050 10.33
AEE +0.00 +0.29 +0.87 +0.58
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X 6. ofFtA|oF 2 ofEtE FE =T 1.0%2l PCL-PEG 24} o|d &7, 12| MEZF2 #HEE R6 £ PCL-PEG I&X} o|Al
shRAl Ztztel el 37

Table 6. Particle size of AEE 1.0% water and ethanol (1:1) solution, AEE 1.0% PCL-PEG polymer micelle and AEE 1.0% PCL-PEG
polymer micelle containing cell penetrating peptide R6. Values represent the mean + SD of three independent experiments.
AEE:Acacia Ethanol Extract.

Sample
AEE 1.0% AEE 1.0% AEE 1.0% and R6 0.1%
in Water and Ethanol (1:1) in PCL-PEG in PCL-PEG
1,060.00 £ 662.26 nm 10823 £ 1878 nm 12647 £ 2.31 nm
Perce iz Disbution Parit Sz Disrowin Pate e Digtution

4 ] m 0 0 ]

Q & 9 3 ]

@ 7 ] ] [l ¢

o K n 1 n 1
: [ 0 g 0 8 : : ] § j
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R ] in TR 4y

El 5 2 3 ] 3

l 0 ] 1 0 ?

[ 5 0 1 1 1

0 0 0 0 1

o ! 'U " e o o 1 0 [ 10 1000 o 1 it 0 i 100t
Saz{vameles) Stefanceer) Saefanunees)

gk 247kl A AEE, AEE 34} mjAl R6 &3 AR JHESAI7IH JEe] AR AY FaEvt
AEE 1EA wjde] w2 Taere 74z 3572, F7bebal ofv)el A% fHE|=9 R6S A 2
4658, 5565 ng/cm®S.2 AEEY| W&, izt mjdl &8t Ay Frwrt Ads S A o
2 9F 1199, R6 &F Ak mjAde oF 1568 W Aich

2 o] F3EYy. a#=® PCL-PEG At

O

4 4

E 7. oi7tAlot < olletg FEE3F TEX oM MEZFo HElE 3 DA} ojdo| =M= A E SRR
Table 7. Cumulative amount permeated of Acacia Ethanol Extract., its polymer micelle and its polymer micelle containing cell
penetrating peptide, R6 . Values represent the mean = SD of three independent experiments. AEE : Acacia Ethanol Extract.

Time (h) 0 4 8 12 16 20 2
AR 10°% mean 0 148 | 1923 | 248 | 2874 | 31% | B
in Water and Bthancl (1:1) D 0 141 | 10 | 1m0 | 120 | 1w | 16l

Cumulative
mount AEE 10% mean 0 209 | 2523 | 315 | 3008 | 4306 | 4658
Euegr/n;r?w?;ed n PELPRG SD 0 L73 192 225 147 201 093
AEE 10% andl RS 0.1 mean 0 2097 | 2951 | 4637 | 5142 | 5459 | 565
in PCL7PEG SD 0 197 | 206 | 173 | 115 | 161 | 17
one-way ANOVA - 000 .000 000 000 000 000
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