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ABSTRACT : In this study, we investigated the cosmetic application of Acer mono sap through an ultra-high pressure pro-
cess. Exposing Acer mono sap to a ultra-high pressure process resulted in 90.1% cell viability of human normal fibroblast
cells (CCD-986sk) when added at the highest concentration. Acer mono sap also showed the hightest free radical scavenging
activity after the ultra high pressure process. The melanogenesis inhibition rate in cloned M-3 cells was 59.0%. Tyrosinase
was inhibited at a rate of 87.2% by adding 100% HPAMS. Anti-wrinkle activity was 78.1%. Acer mono sap showed
enhanced storage following the ultra high pressure process. These results indicate that Acer mono sap may be a source for
functional cosmetic agents capable of improving antioxidant, whitening, and antiwrinkling effects.

Key Words : Acer mono Sap, Acer mono Bark, Ultra High Pressure, Antioxidant, Whitening Effect, Antiwrinkle
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Ailo] ZolA| oL k. o]of] F-g35te] 715/ 21F ¥ 3} tyrosinase©] ™ melanosome Wl tyrosineS AFSIA|A 3.4-
A woke] AP AEIE grjEe], AAE &8 okl d- dihydroxyphenylalanine(DOPA)E- WF=+= tyrosine hydroxylase
7} F4&31A Ry =L e} (Cho, 2007). = DOPAE 4F3}A7A dopachrome2RH=+= DOPA oxidase®

o= A ] GRS W] i 7]Helth Al 2H-sle] FHESZ O 2 melaninpolymersS sl Eot. we
o2 I &gikart AL old] mEl AAE /g4t A S5 apaA o] slkel] 3lolA] tyrosinase®d Al AE -2
AFL IR AELE &AM &3 B2 AXE 2R 83 U=} Hrioeg Qg ) (Prota, 1990; Pavel
18] A A=} (Hong, 2009). X}EV & o yFoa] MA and Muskiet, 1980). SHAlo| A= o]# gk njwl 9 &Frks) 5o
o] STt o)9f o] MR Ao kel A A 7167 Aol TR AES Jidsks Aot 2] Zsgy
i Fapol o R ‘1]4—4 S QAT FFHoR =
melanin AJ4do] Z7Fd ZA3}o]t} (Maeda and Fukuda, 1991). olzl o 2 wHu|fo giF o)ty dEz AL Foe
k2] efgh Fislol] ola z12 FEAT g A, w89 iz Zdort, dtslel v wl FEINA A o
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& 1= wjulst 4ol
Folold FEo] Aol EAsh: AAE T Ao
RN AFLEEA S8HT e FFS R

Aol Gekd, ARh b atke] 2R, AR, Bt
by, S b AR 58 & 5 U (Lee et dl,
2010). o1& FFANA FAFFL] 97%7F T o]
ot vl e ZE EAiEDERE oM E s
o] wol ]2 ek A FEjEAThE S0
(Ahn, 1975) AL24 2] o] the Foio) vjs) 7P B
o] o]&E|3 Jor} NEZAHFE HIESE ofeirlA] o] oF
22 2 BEs] dA] JA e, FAEe] Adelzt
= AR Thre] M Qg el gtk Alo] way
AT (Kim et al, 1991; Yoon et al, 1992; Ahn, 1975).
a2 ool iRl WUIEE 4#A e Ca, Mg, K,
Na 59| F717e] FhHated, AFH A st 35 2 v9a
o] Holk Aoz dEA vk (Kim, 2005).
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1. M= A

Human fibroblasts CCD-986sk, melanocyte Clone-M3+=
A EFeg oy FAAEFE FYSIAT AT
CCD-986ske} Clone-M3E 742t DMEM#} RPMI1640 Hi4]
o fetal bovine serum (FBS, Hyclone) 10%%} 1%<]
penicillin-streptomycing 718t CO, 5%, 37Ce] Z=As}
Al gt & ARESETE 2 9 AFe AREE BE AloFE
2 Sigma AbllA AT

|Ot

2. MEME

1) SLEA] o

2 AgA ARRE T2 2010 29490 &
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NS ol 100C} 60T 1247H 23] FE2 319
th oo} 2 FEFHOE dofX FEELS Y w571
(rotary vacuum evaporator N-N series, Eyela, Tokyo, Japan)
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3. MIE =4 53

3-(4,5-dimethythiazo-2-yl)-2,5-dipheny-tetrazoliumbromide
MTT)E A8t MosmanniHS HIAIA ME AESS
=439tk CCD-986sk A EZE 96 well plated] 1.5 x
0% cells/well T=2 HES &, 80% F=2] wlgA A 2zt
welldl] A|EE £33 CO, mcubatoroﬂfﬂ 2417 F3t WSk
stk 5 ugml FEe] MTT 89L& 7F welle] H7tslal 4
N7 T A AASEE, 10 1£2] acid-isopropanol (0.04N
HCI in isopropanolys #7}st %
USA)Z 565 nm &] shgolld FFes

microplate reader (Tecan,
s 29awr.
4. DPPH £H& =5

Hehe 0.5 meol 50, 100, 250, 500 pg/ml o] FER FEA]
I - ECETE
ZHOZE L-ascorbic acidE AME-sISITE ZAIE A4 0.15
mMe| DPPH 8912 2mb ¥ F7isiar Whg-ofo] ehdsiA 41
oAl 7] 95k °F 10& &<}k vortexing GPE]— 30 5
Aeoa WheA7l 3 2Esl= DPPHY] $He =48] 9
31o] microplate readerE- ©]-&3ke] 517 nme] J]'Zc}oﬂ’\i A
S 243819 (Lee and Lee, 2008).
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ARZAE (%)= (1 — As/ Ac) x 100

AsE F2E H7Y] F3%, Ace 28 LHIFY &
F=E Vet

=a S

Dopachrome® -2 ©]-83}e] tyrosinase 24| T35 =755
t} (Pomerantz, 1963). Mushroom tyrosinase-150 unit 150
(2t 25mM L-tyrosine 225 /4, 04M hepes buffer (pH
6.8) 225 140, ethanol €9 = 1mgmb F=2 AlE 300 L
S st & g A, 1580 g Fo| A FEEE

5. Tyrosinase Al
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MBF - ZA - 228 -

475 nm & A =45kt
Tyrosinase Inhibition (%)=(D—C)—(B—A)/(D—-C)x 100

At BE Z2F AE71 7kE 89 miek A3 vk §¢
FE=olH, CoF DE 42t AlREE BA %2 £ wYd A
I+ ek Fo] g wolt). o]F tyrosinase A S3= 1002
2 Uehg o &gk oAE ousi, 0d o] Hs oAE
s Rale A ofvlgitt

6. Melanocyte2 OIZ8t melanin &2t A

Melaning A4sH= # 52 melanocyte$! Clone-M3E ©|
2310] melanin AT =48] zF A7 nugns =
kTt Clone-M3Z2 96wellell HE8}aL 2417 Fo) 3U7H
7 NEE 39 FeF AstAtt 3d Sl 7 welle] WA E
A7 Fo PBSE A FHEI, 2 well B 1ml e IN
NaOHE 7k th WHHAA melanin o] &&H%ES 3t

At 825 melanin®] FHS =437 Y8 microplate
readers ©]-8-8lo] 400 oA FBEE ST thEate
ascorbic acidE- AMESI o FE2E3 5Y FE& AT sk]
Z243819vF (Kim et al., 2008).

FE 24 Kol A

Human fibroblast CCD-986skE 2.0 x 10* cells/mt o] F==
80%2] confluency?ll =2 wj7}A] wjkste] A 2183}
St WiX= UV AR Aol AlASE -, LUX meter (D-28,
Takemura, Japan)2 AF&3}e] 6.3 J/aie g2 W3o] UVE ZA}
sith UVA &AL 5 FBSE #718HA] %2 DMEM HjA] 9]
ZFNEE Tmgml o] &R Fojste] 2407F Bt wi gkl
o} wiFE wiAIZ 96 well platecl]l Bk 4ColA 24471
&<t coating3l ST TBS (phosphate buffered saline +0.05%
Tweeon 20)°.2 AMA3E & 3% PBSE 7Iste] 1A17F E<t

7.

1T T,
37CollA blocking SFATh tHo2 12} A (monoclonal
anti-MMP-1)Z- blocking bufferZ 1:3,0002] &2 3]Xs}e]
EFtal 9027k 37CoA WEgAIFITh Wkg- §, PBSE Al
Al71a 22} A (alkaline phosphatase conjugated goat
anti-mouse IgG)E blocking bufferell 1:3,0002] H]-&= 3
Aste] 7hstal 9027k 37CAM WkgAIZl - PBSE AlH st
%t} Alkaline phosphatase 7]2-8-9 (1 mg/mé, p-nitrophenyl
phosphate in diethanolamine buffer)S 7lste] A-2-o04 30
# 5 WHEAIZ] ThE 3N NaOHZ WHe-& 93] SAAZ]
o}, WEgo] FAE 2, microplate readerS AFE-3}S] 405 nm
oM FE=E S8
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Fig. 1. Viability of human fibroblast cell in the Acer mono
bark and sap at 1.0 mg/ml. Mean values=SD from
triglicate separated experiments are shown. Mean with
ditference letter (A-D) within same concentration are
significantly different at p < 0.05 and mean with
difference  letter (a-d) within same sample are
significantly different at p < 0.05. "WEAMB: acer mono
bark by water extraction at 100C; EEAMB: acer mono
bark by 70% ethyl alcohol extraction at 60C; AMS: acer
mono sap that non-processing; HPAMS: acer mono sap
through ultra high pressure process at 500 WPa for 30 min.
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2. Free radical scavenging activity of the Acer mono sap
and bark at 1.0 mg/gmﬂ. 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-
) within same sample are significantly different at p <
0.05. "WEAMB: acer mono bark by waler extraction at
100°C; EEAMB: acer mono bark by 70% ethyl alcohol
extraction at 60C; AMS: acer mono sap that non-
processing; HPAMS: acer mono sap through ultra high
pressure process at 500 WPa for 30 min.
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Free radical scavenging activity(%)

Fig.

AIRE (Kim et al., 2007). ¥} 22 A Hol, 80% ©]
de] MEAESEE 7THE 124 7 9 77 FEES T
ol A4 Al Fol] gk 54 fEe flvkal AlEEH,
uolu} kel gl e 5o 7eA el ASEnd
AA 7154 g 2A2AM ] 8ol 7hsd o= HRlh

1=
2~
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2. DPPH 2HE 53

H 224 QF4 3 free radical® &¥F DPPHE ascorbic
acid, tocopherolo|t} HIEES: ollF Fof o5y 3lEo] Fe
Heplo] BAEE AR o] &3 Jgtct.
o] e FEEEY ikl A4S RO
o, AA giksl ST Aol
o2 ™ (Blois, 1958; Cha et al., 1999; Choi et al., 2000),
ksl elste] Hapd Al Q@A AR @ 5 Al ¢
A=z a2 ] HEE st o] AES 4343}
ATt

DPPH &AEA 24 A3, 724 59
deFEE B Ty Jdus F&
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Fig. 3. T[))Irosinase inhibitory activity of the Acer mono sap and
ark at 1.0 zg/mé. 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-
d) within same sample are significantly different at p <
0.05. "WEAMB: acer mono bark by water extraction at
100C; EEAMB: acer mono bark by 70% ethyl alcohol
extraction at 60T; AMS: acer mono sap that non-
processing; HPAMS: acer mono sap through ultra high
pressure process at 500 ¥Pa for 30 min.
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Fig. 4. Melanin contents inhibitory activity of the Acer mono
sap and bark at 1.0 mg/mé. Mean values=SD from
tr| licate selparated experiments are shown. Mean with

erence letter (A-C) within same concentration are
5|gn|f|cant| dlfferent at p < 0.05 and mean with
difference letter (a-c) W|th|n same sample are significantly
different at p < 0.05. "WEAMB: acer mono bark by
water extraction at 100°C; EEAMB: acer mono bark b
70% ethyl alcohol extraction at 60°C; AMS: acer mono
sap that non-processing; HPAMS: acer mono sap through
ultra high pressure process at 500 WPa for 30 min.
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B3} tyrosinase A3l 50%E ©A|
Hlarste] R G824 ot 53] B g
< 7Ktk AE 58 + Aok (Chang et al., 2007).

oeE A%z Tea] WpelA AT £} o) BF 9
ofet MMEFS AW, 1 F Fole] vmEEo] Hofyk 2
o5 Ho} FF ml /)52 e AR EAHOR
o1g8 4 9% Row Alme,

4. MelanocyteZ 0I88t melanin 44 %ol 53
Melanocyte?] Clone-M3 H]EE 0133}@] AE Bo A
melanin AT A ZAYEE] vx= FFS #HEastr] 9t
of TR AstiL 2447 ¥, melanin ‘ﬁ*é A& =
At Ad A3, melanin g3 A2 Fejeks] W)
7F 7¢] glol 1 mg/ml o] sieollx A A OR 44-64%°] A
& Yepgddeh 28 Agd A3 duk Fae
1 mg/meol|X 22k 64, 63%9] ?ﬂﬁﬂ%& HoH, 7y FE2=
o] AL Imgml oA E4 100 FEE0) 50.1%] A&,

70% oehe FEE0] 48.2%2] melanin A AdES RS
o} (Fig. 4). ol 23 F& 3794 9t 39 FEE9] 7|

2019}

Wl g zjeld 2k G3 AtelA] BaE Aele 3
9] melanin A4 30] 82.4%21 A} Hwshd 7] 4]
ngy 3k BrhE AL #5284 Jen (Kim et dl,

=
2008), tyrosinase A& HFAI} 7o) o] FHojut u|
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5. Antiwrinkle activity of the Acer mono sap and bark at
1.0 mg/mé. Mean values=SD from triplicate separated
experiments are shown. Mean with difference letter (A-B)
within same concentration are significantly different at p
< 0.05 and mean with difference letter (a-d) within same
sample are significantly different at p < 0.05. "WEAMB:
acer mono bark by water extraction at 100°C; EEAMB:
acer mono bark by 70% ethyl alcohol extraction at 607C;
AMS: acer mono sap that non-processing; HPAMS: acer
mono sap through ultra high pressure process at 500 \Pa
for 30 min.
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