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ABSTRACT : In this study, we investigated antioxidant activities and whitening effects of Acer mono sap by encapsulation
of nanoparticles. Acer mono sap was through ultra high pressure process and then encapsulated by lecithin. Nano-encapsu-
lated The nanoparticles of Acer mono sap showed highest free radical scavengering effect as 89.7% in adding sample

(1.0 mg/ml), compared to sap of non-encapsulation. It was showed strong inhibition effect on melanin

production test by

Clone M-3 cells as 47.8%. High inhibitory of tyrosinase was also measured as 85.8% by adding lecithin nano-particle of

1.0 mg/mé. The nano-particles also showed 14.8% of low cytotoxicity against human normal fibrobl

ast cells in adding

1.0 mg/m¢ of the highest concentration. These results indicate that 4cer mono sap may be a source of cosmetic agents capable

of improving whitening effect and antioxidant activites.
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tyrosinase A 3| %] 2+ hydroquinone, 4-hydorox-

Abe] gRAe. o)A WA <zt oJsl dEtA]A =) yanisole, kojic acid, azelaic acid 5°] oL}, A 2 oF
g1 Aol ZEA UFacle dido|ges FHlio] Z42el digk EA1-0] lof ARge ofEfgo] Ut} (Tomita e

o} Wglde B3 7)A =] 9= dald Axue] "z al., 1990; Cabane et al, 1994; Jeong et al., 1995; Hwang

oA "epdo] E FHEVE Fe B9 HAEE o al 2002). 3k HNE 7)%E, LR WElEe] w3}
olg o] HPAG vepl L, AR, ARAS QIR FoRY- AlZHA o2 vehfo] k. we A Akhol HFEelL
B 355 BoETe 75 she wh, dedh Aoz X}EVJOH =EEo] Qlo] A Foll oS T o] BikslH

Flel 7aE @At HRskE A= o 8 & 9ol 3 AT 17ke] A
o] 71%-& Yeh)r1E 3t} (Maeda and Fukuda, 1991). A FFE zAglo] dojvi= Alst
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:?L_{;
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e A4 A ofe] §A4E oste] 2gE=], 2 sk A A7) o] 719l
% tyrosinase= tyrosine2 7]&=E 3}od dihydroxyindole®] 4k ol Ty 4E
3}of] 223t} (Aroca ef al., 1993). @A tyrosinase T4 HA] ke o,

*Corresponding author: (Phone) +82-33-250-6455  (E-mail) hyeonl@kangwon.ac.kr
Received 2011 May 12 / 1st Revised 2011 June 14 / 2nd Revised 2011 June 21 / Accepted 2011 June 22

191

ol e o
sp whg 5ol
WA ) AA7)

35218, ol2iF AT} AR A7)
2712 Qe A ZEdlrh A ol



ZXM - MEE - 228 - e - 228 - AN - 28F - Yol - 5] - 01

TRIAE 018 BAMAE AETA ARES XE, vl K, Na 59 F71do] e, 43 A st 8% 2 v
<, DNA, 84 9 TH X9} 22 HAAIT9] IS &4AA W go] Hojd Zlew defA vk (Kim, 2005). o] g
HEF, IS T WEe) A3 sld, st FE8EEES AEE anzoR dedte], B} dd A
T 22 AT oF 59 2 FHE dole jlel ¥ HEAS UEhY] SsiMe vhere] 22 XY Vel &
th (Park et al, 2007; Halliwell, 1991). %38, 4247t e 228 WerlE (107) SADAM AH2e &8st
ohEF A Al AWl E el gk Ehgatae] S A 548 UERA Ha, oleg SAES # &8s &
7] ffa] dapd MAE #HEt (Park, 1997). ol olf ol FEEHA] RIE B VEEH AAES 4L+ dv
2 AW 84 g AA AL Al gk skl WS (Kim, 2006). WA Al A JFEE 4 7] wE]
SO B ARl oek WEhd Ade] o] AslEe] nl  ES Bl 7] v AAINSIE AYEY, 53] 100 nn
W gt wekE o FEHET SAdME olefgh md olate] A HWHE Zhe XSS A oREe] enkg
2 gl ol 71 o] R AES deke A7 &olskA sto] AXd tigh xIsde]l FlsAl "k 2ehv
7} ] Zle= A ek AL WM EE AAER A= o] -84 Aol 3

MEAVE E 100~1,800 mol] AHYERE WEEUES H Fabr] ofg]e 2R o] vk ulebd 8 Bl AX
PuEoR =, A&, T SAo g £ vkl W AT 2E IS AsiA dAEe] fadel Y% gEE
o] A2 = Ak, 2R 2 s dule] 8 AT FEE EAEEE egAE AL o5 A A8
of ApYsk= Wghdol ek HE= gelA vk sevael] A FgE AT A AAREAES el she ATt

UJ—O] e}

= 22U (dcer mono), FH2I 2T (4. mono for
rubripes), A2 (4. dkamotoanum), TFEILZ SR
(A. truncatum), NIZ2NFE (4. mono for. dissectum), 3.
B2AVE (4dmono var savatieri), ArILZEVE (4. mono
var. horizontale), JATLZ T (4. mono for connivens),
YUY 22T (4. mono var ambiguum) 5 95 FE U
WHEo] AFstal e Ao® I AUvk (Lee, 1982). L2
A A3 Tl e AF St ofERA R o]
B3l e tHEFQ oty ool & Aol &
sl AAE T Aoz ol AeEEA 8

3L e FES ] A g, AR
Pahe] AR, AR, R, Bueh i, Alse
T F Utk (Lee et al, 2010). |5 FEoH =
A= 97%7) A2 o]t} (Korea Forest Service,

2002). FEvetelME= el (EME)EE oo = & -

o H

flo
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9ol o) ol2e Vrehsdd fesitis S0l gl
(Ahn, 1975) THE ZRlo] vls) 7bg o] olgsw glovt
SRS 0T e Sl ofr)n YR 335

A JA FoH, FAEe] Agolehs AR thEEe] v
FALE st Avke Aol BuHATh (Kim er al,
1991; Yoon et al., 1992; Ahn, 1975).
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2= 3 3tk (Kim and Kwak, 2004). o]of] w2}, Al
T HF7E 8olakA] ek
o VaeAkalsld Alx Wz moh {4 3
e 7 AoR ddEn)

oA 2 A ol#d e

371 917 712 AR olgsluA syt
ME %9y
1. M S Aok

Human dermal fibroblastse CCD-986skS. 2 dl=A| L32-
F(KCLB)ZHE T4 ez T35t} T3k melanocyte?!
Clone-M3 (KCLB No. 10053.1)%= 3= Al EF230 0 2 1]
FTAHE FY A2 o2 Y FYS CCD-
986ske}t Clone-M3 cells: 7H2F DMEMMIA| €+ RPMI1640 Wi
el 10% fetal bovine serum (FBS, Hyclone), 1% penicillin-
streptomycing F718kd 37C, 5% CO2E7A3 oA wkslke
AHEEFATE 1 9] A AEE EE AFES Sigma
ChemicalA [l A T ste] ALg-8lSc)

2. dENR
B OABoM ALRE wE, Ak mes] FAe 20104 29
o

Aol ARg-slsith

AH e
aRstel AFske 9ANeR sark WFe =T H7
12, 7o) 1smE F7e] THe ol £l A

e AHOZRE 1 m o WHE 33T} (Moon and



Kwon, 2004). |33k e Zul2 YeAJe|2 Bas
AH-g & wnir} dlEste] At

3. LUt 2

SauaEakao]] 218 7RSS lecithin 50 mg2 chloroform
(minimum, 99%, USA)I ¢ 7Q71E ARES| multilayerES
PAAZITE ALTr2E o)gale] f3AE eds] Uz
S A%H layerrt FAE FuleEakse]] 124 9§
A4 o 5oml Wi, S BA] (VEX-500, SONIC,
USAYE o|-&3fo] A2ollA 20 k= 247+ St #H3IAA
T4 UYRE Azt (Kang et al., 2005).

4. ULQIXF =5

23] ol vheQirle] Av1e) #U4, AE B 2H
S #1831 DLS (Dynamic light scattering, Brookhaven Instru-
ment Co.)5 ©]-&3Itt. TEM ARIS A7) 21814 phospho-
tungstic acid solution2 ©]-8-3}>] negative stainingS SISt}
e Y2} 73] gao] ® &, formvar/carbon® 2 IHE
gridol] S¥ WA @& H EFTEM (LEO 912AB OMEGA,
Carl Zeiss, Germany), 120 kVollxl #& 3t} (Saxena et
al., 2005).

[e]

5. MEZsd 55

M| =AY 3-(4,5-dimethythiazo-2-y1)-2,5-dipheny-tetrazoliu-
mbromide (MTT) A|¢FS o]-&38l] ME ABEEE S
Mosmann® -2 W& ste] HASF ot (Mosmann, 1983).
CCD-986sk M EZE 2x104cells/well == 96 well plate®]]
423 5, 72+ welloll 70-80% confluencydl] A1l A &S
Folate] CO2 MF7TollA 24X 7F &< wiFetieh. MTT &
4 (5 mgmLys Frlstal A7 5 daltelE 8l s
AAEF, Al 10 4 acid-isopropanol (0.04 N HCI in
isopropanoly& H7Fst & FEM] formazan®| &&= =5 &}
o] microplate reader (Molecular Devices, Sunnyvale, CA,
USA)E 565 mm ol 5355 SA T Azl Al= A
FTES MTTOl 93l formazan Ig|~g=2 HEE 45 Uz
= gigk MEEZE ALkgio).

6. Tyrosinase SIMISe} EHY

Tyrosinase 24| E7= dopachrome™'H-S o]&3sle] =735}
ot 150 12 2] mushroom tyrosinase-150 unit, 225 1L 2] 2.5
mM L-tyrosine, 225 2] 04M hepes buffer (pH 6.8),
E]Ei 300 /£ 9] ethanol 89 &2 A& (1 mgml) &S 4]
& eF A3t 1587 g - 2] FEEE 475 o))
A Z2Hste] AdAHE LS AR YT Tyrosinase] 7|
A= o3 o] 7Alits Hﬂ‘:]'
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Tyrosinase Inhibition (%)=(D-C)-(B-A)/(D-C)x 100
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7. Clone M-3 MIEZZ2E] melanin

% 2 melanocyte?] Clone-M3 A¥:= melaning- 4343t
T}, Melanin®- 329 7|45 SA)eh=
<1 melanosomeol| X AEAEH ol=
Fes SA¢oEH AFES vud

melanocyte 2] 47|
A Al §
< AT}t (Lim et al.,

i

T

2006). Clone M-3 A& HE & 347F A|BE A5k wiA|
2 AAS T2 AES PBSE AT, ZF well B 1 ml 2]
IN NaOHE 718t & wgbste] Axuhs gafgtoms
melanin AJE-2 =] 1}oA o, 7HA)%E ’ﬂ dd F
o] e FEN 7%1%*% P91, 400 m oA FHEE
SAro 2 B TS YTk

éxo-l

shlel e g ol ol o S e fiRt AR 25ml
o 200mM sodium phosphate buffer (2.5m¢, pH 6.6)%}
1% potassium ferricyanide 2.5ml & E§A7] & EFdES
50CeA 208 &<t incubation A]7] T 2.5mé trichloroacetic
acid (10%, w/vyE F7Fsto] 650 x gollA 10327 H4lwa] o
ek, Arlele Ao smeol 2ol sme ot 1% ferric
chloride 1Tm¢ & H7FA1Z1 ¥ UV -vis Spectrophotometer
(852A Diode Array Spectrophotometer, Hewlett Packard)E
o1 g31e] 700 nm oA EF =S Z98ATH (Oyaizu, 1986).

9. DPPH 2HEHd =H

SEa e vheddxte] s &4 S48 wekE 0.5me
o] ztzt 50, 100, 250, 500 pgml o] FEE F&
ANBE ZAEN oY, F72 2 L-ascorbic acidE A
t}. o] & 0.15mMe] DPPH €9 2ml-g F7Fsih
< 3] 471 A 10x27F vortexingdt Tha, A

3047 WHS-AIZITh Holols DPPHE 4 &H3l] ¢ ‘HH
UV-vis spectrophotometerS ©]-4-3ted 517 mm oA SF=E
4%t
10. SAXE]

Z39F Helg vEa] 9 eyl - Wl gl oujy
g4 T3+ Microsoft excel®] student t-testo]] 2J8)] £-243
S AR =g 2 g4 A 5ol digk dae 3HkE
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Fig. 1. The nanoparticles of lecithin by TEM. TEM mlcro%raph of
nanoparticle from Acer mono sap by lecithin-
encapsulation. Scale of bar is 200 nm.
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g/x] Pl QR oA F2ELS §4o] EHE W/
Fejel Pugor PAEh AxE L2 U] ¥

EH§ Flsk7] flsted TEME ol8-at ettt (Fig 1)
W= UAE-S negative staining®l] 2J3IA 1A Rol= 18
Solt}. gl AREEF phosphotungstic acide 484 l‘?"ﬁr%
FAATIBR 2Fo] x| o] e hedAtdlle G2e]

A kot alebAl BRItk el QAF U Eo® AR

e 2RIs7] f1sle DLSE 543 A4S Fig. 20 1
ERAiACE DLS 578 A+, dAeos e w22 ol
WRegiAks 150-200 me] W92 G4 28 & 5 vk o

= YRR oz QAo Tt 75k 100~500 nm 9] el
Rom, Fdsk AV|E BEEE JYOoHE o] MEH U
A7F A FA dgA A2HASE F 7 AUtk HF
200 nm ¢! ¥} F7]1E I ARE eYdAE A
of AR F 7hsth Aldoletal AT}
2. Y=2AR| MEZ=sH
Ao AFgE 124 e AEY BEE 10mgml 2 F

Ao Az ust AEE4S HESA. Fig 32
CCD-986sk 787 Az tigh 542 Vel Ao2 i &
22l 1.0mg/me oA HAE 724 YAt 14.8%= Lt
24 o] 22.1%2] A HweS o B2 AE 54
HAoh AW 22 20% olstE Vet 24 veYgRl A
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lecithin using dynamic light scattering (DLS).
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Fig. 3. Cytotoxicity of the Acer mono sap and nano particle of
Acer mono sap at 1.0 mg/m{. Mean values=SD from
trlF)Ilcate selparated experiments are shown. Mean with

ditference letter (A-B) within same concentration are
significantly dlfferent at p < 0.05 and mean with
difference letter (a-c) W|th|n same sample are significantly
different at p < 0.05. *LE: Acer mono sap by lecithin-
encapsulation, sap: Acer mono sap.

zo] Al 5L Ag AR 40%% vwds o #AE
o7 ZHF FEY S AlE FEollA & S
A gkow wu|gl BAS Ho|BE (Ji et al., 2008), A
g Al F2Rgo] A9 glo] kA HeE 7 Ue A
o7 Alg"rh

3. Tyrosinase 2HIZ 2} S8

Tyrosmase; -41:10] uﬂg].w/ /\n/\g @/\43]_‘:_ aArE
tyrosinase®| A& SO RA AxE ALRA =
7kl e g3 G5 Aok be=YdAe] v=E 747—}
g3l tyrosinase?] A3 A2 Fig. 49 YERNA
AE AFE B Foe] st S5 wet tyrosmase4
Al BAE STk A BEoH, 1 mgml &f FEolA
85.8%2] =& A& Ut 7REIVUE 2280 nw &
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Fig. 4. Tyrosinase inhibitory activity of the nano-particl of Acer
mono sap. Mean values=SD from triplicate separated
experiments are shown. Mean with difference letter (A)
within same concentration are significantly different at p
< 0.05 and mean with difference letter (a-d) W|th|n same
sample are Sligmﬁcantly different at p < 0.05. 'LE: Acer
mono sap by lecithin-encapsulation, sap: Acer mono sap.

AT 300 gg/ml o] FROA TR FEE9]
tyrosinase A3l-&°] 60% xé_‘iiiiﬁr 24 =g A= 200
pgmle] FEolM 73.6%2] =& As&-S JERAAT (Lee et
al, 2010).27 27} THEA] e = BAE Gl thalA
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4. Clone M-3 MIZ25E] melanin A2 =X

A2A Al =g Rke] Clone M-3 AlZF melanin A4
o HX= FEFE dotrr] flsiA 100%S] FE=2 AHE A
sto] Wehd AAHE SHsAT gx2LeE A8d
Melasolvi= HWAIZ delxl SdEHH A Al 59%<2] A
FEAHL BATE Fig 55 HH I24] o =R = 1.0
mg/mle] FEol 47.8%2] T wWald WA A 4L B
Fom Ak w22 o] e 36.9% AL BT
IR} TRHEA 2 & AR Rl diEiME Wl
A Aol 2% 1 so 2 Ao] vehdA] ekl ﬁ*] 5
A kel A9, F8AEEA Bl v A
s A Oiéé_iﬂ Fr7F G 0R o]FoA e
2 A A eS vehd Zo= Alsd). ol F3 Ur+
Az 34 53 a2 Ax Ul Tt o)Fod & 2
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Fig. 5. Melanin contents inhibitory activity of the nanoparticles
of Acer mono sap in Clone M-3 cells. Mean values=SD
from triplicate separated experiments are shown. Mean
with difference letter (A-C) within same concentration are
significantly different at p < 0.05 and mean with
ditference letter (a-b) within same sample are significantly
different at p < 0.05. "LE: Acer mono sap by lecithin-
encapsulation, sap: Acer mono sap; lecithin: only lecithin
particles.
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6. DPPH - 5

DPPH 2}tz 275 SHS giksl &4 S ot
o]t} DPPH7F ascorbic acid, tocopherol, polyhydroxy -
= 3Rt Tl el At FAE ol Erteizow <F
g BAE dAdste] SdEollel] w Hepdle] gaw o]
A= HEE olgst] 543 124 Ao YAl vzt
o] AAgols B 1mgml o] FEoX 89.7%] FAE
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Table 1. Reducing power of Acer mono sap and its nanoparticles by lecithin.
Reducing power (O.D.)!
Concentration (mg/ml)
Sample
0.2 0.4 0.6 0.8 1.0

LE 1.566+0.035" 1.620+0.065™ 1.698+0.046™ 1.715+0.048" 1.885+0.050"*

sap 1.570%0.040" 1.618+0.051" 1.658+0.046™" 1.705+0.049"" 1.814+0.014%
Lecithin 0.340=0.065* 0.375x0.014% 0.315%0.065% 0.340=0.048* 0.321+0.049%

*Mean values=SD from triplicate separated experiments are shown. Mean with difference letter (A-C) within same concentration are significantly
different at p < 0.05 and mean with difference letter (a-b) within same sample are significantly different at p < 0.05. LE: Acer mono sap by
lecithin-encapsulation, sap: Acer mono sap, Lecithin: Only lecithin particle.

100 | isapf

Ad Ac

Concentration(mg/ml)

Ab Ab

6. DPPH radical scavenging activity on Acer mono sap

nanoparticles. Mean values=SD from triplicate separated
experiments are shown.
Mean with difference letter (A) within same concentration
are significantly different at p < 0.05 and mean with
difference letter (a-c) within same sample are significantly
different at p < 0.05. *LE: Acer mono sap by lecithin-
encapsulation, sap: Acer mono sap.

Free radical scavenging activity(%)
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S

[

Fig.

HepSl=t (Fig. 6), A= o] & F2E9] 83.4%%} M
2L v AR dE v e AFAe & 9
(Seo et al, 2008). H=3k, &4ksl gio] Hojura IR
m—u AR} Fol0] 200 pg/ml o] =N 26% Fwo] o
Ao vlsle], 722 UrgRe 2 FRAA A9 25
Hjef] o]2= A AAEE FRIT F ANUT (Kang et

al., 2010). ©hhA] &*1 Tl st e SN
ol ghiulo] glom, ol Bkl AAZ W A
A A9 _S_J/]'XJO]E]‘—“ AR (Tobin et al., 1994;

Bernadette ef al., 1998)] A5t 124 YR}t uF
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