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Effect of Antioxidant and Skin Whitening of Ethanol extracts from Ultrasonic
Pretreated Abeliophyllum distichum Nakai
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*Department of Medical Biomaterials Engineering, Kangwon National University, Chuncheon 200-701, Korea.
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ABSTRACT : This research evaluate antioxidant and skin-whitening effect of Abeliophyllum distichum Nakai by extraction
processes. First, antioxidant effects were follows: EE (70% ethanol extract) showed higher DPPH scavenging activity of
69.66% than WE (hot water exract) 59.13% at 0.3 mg/mé, also UE's (70% ethanol extract by sonication process) higher than
EE. Reducing power was that also EE showed higher than WE, and it was the highest value with UE's because of ultrasonic
pretreatment. Next, the whitening effect tyrosinase inhibition activity was measured that EE was 23.88%, WE's was
16.69%, and UE was 23.34%. Ultrasonic pretreatment did not influence to tyrosinase inhibition activity. Cell viability
showed low cell toxicity in all groups. UE's inhibited melanin synthesis, 55.1%, that is higher than EE and WE, 52.7% and
39.5%, respectively. As a result, we confirmed that antioxidant activities and skin-whitening effect by extraction process.
Also, this results confirmed that the Abeliophyllum distichum Nakai extracts worth as cosmetic materials.
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Tyrosinasel] <J3ll &/48} o] L-3,4-dihydroxyphenylalanine
(L-DOPA)E. A% =31, SMJAEAR Qs 418l Eankgo®
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al., 2001).
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2. MIZ

Melanocell! B16F10-2> $t=+A| 2523 (KCLB, Seoul,
Korea)ll Al 79i35te] ARE-SFATE 2913t B16F10 10% fetal
bovine serum (Gibco, Carlsbad, CA, USA)°|] 7} =
DMEM HiAJel 37C, 5% CO, ZAoA ujeksiiet. 2 9

9 Ao

AREE BE AJOFE2 Sigma-aldrich (St. Louis, MO, USA)
< B9t 7Y, ARESIAT
3. F& o2

AU FE2E0] 782 7 FEE E FF A ol T

=20
AR AleF Aol Y $AAE F 2lo] 1 vy o)
F280 A Bez Al 24390,

sodium phosphate
250 1 Al 7S 5

1S 3 '14
4,000 pm 52 108 7F AR
o} 500 1 Sk S5
100 128 & 2] 25CoA] 1087 WHe-
=S SAEI

=]

buffer, %, potassmm ferricyanide
sjod, S0CAIA] 208 E<F WHgSAT
10%9] trichloroacetic acid 250 (& F 78Il

Jeic. ARe 5 A
500 0= 4331, 0.1% ferric chlorideZ
3l 700 nm 3ol A

5. MIZMES T}

AU 2259 MEAAEES SRR MTT assay=
ARSI AlE =471 melanoma cell BI6F10S AR
S, 1.8x 10%cells/md FEZ 96-well plateoﬂ Ak H
-2 o 744 incubatorell A Wi FsIItE. H-2 5 wjA| S Al
S BV FEES FEHEE 200 408 FYHE, 244

b gt wiFsiGTE 2407 wike § FEES AlAS L,
200 g/l 0] MTT 848 150 THE 913t 37CelA
s At A oAl 3A7E S9F wikeilth 2 & MTT &
AG A|ASIAL, PBSE AE & DMSOE 200 pU5-%381ed 305
59Hk-5-3}o] microplate reader (Thermo Fisher Scientific,
Waltham, MA, USA)E 570 nm o] S2E2 gelsle] A%
AEES SR
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6. DPPH X3 2ICIZ AHs

DPPH (o,a-diphenyl-B-picrylhydrazyl) A+ o]z &
g4 AHe 7zt ANE 1504E HIF & 0.1mM Fxe
DPPHEY 150 /6 E3Fste] 25CelA] 308 7 Qalela] W
23T} 308 F 517me] SHelN Faw 2Pak =
Ao 32 ofef o] 23t 3ol st DPPH
activity (%)Z YERI AT

-

H radical scavenging

DPPH radical scavenging activity(%o)

_ control O.D - sample O.D
control O.D

x 100
7. Tyrosinase 2Kl 2

Melanin AJAdel FQ3F 9 sl= E/\ tyrosinase 13|
&4y A= Q011)°] WS 3 ‘6‘}“‘:} pHE 6.8
2 YEE potassium phosphate buffer 0.1 o L-tyrosineS

= Kim 5
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03 mg/mle] ST GaAZ) ol 950 e} FEE 504, 1
2] tyrosinase (2000 units/ml) 50 4 S E3ele] 37Co &
Tolxf 20i Rt “}5‘13}“‘:} 20 - xSt WS E
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oflA ME7F F2H wj7bx] 28] wdaisith. Al2E &
35 BE U AES Aesel 37C, 5% CO, 2ANA
oAl 3 7F uleFsiT 3Y Foll WES AA ¢ FH, PBS
(Phosphate buffer saline)S ARES| A&}, ZF welld]l 1 N

522 NaOHE 2004 ZH7Fsl 177 &<t W AlA
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dlolele] EAAE 38 Hiale] ANsigon], A=
SAS (Statistical Analysis System 9.1, SAS Institute Inc.,
Cary, NC, USA) Z2IH& E3&}o] two-way ANOVA HIH
o= AAsrh. A7z i frol 7ol k= p<0.05
= A2 st

—

Ze3 A2 70% e
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Table 1. Yield of Abeliophyllum distichum Nakai by different
extraction processes.

WE EE UE
Extraction
yield 6.5 + 0.5 9.6 +1.1° 11.0 £ 1.2¢
(%, wiw)

Mean values + SD from triplicate separated experiments are shown.
Mean with difference letter (A-C) within yield are significantly
different at p < 0.05.

YWE: Water Extract.

2EE: 70% Ethanol Extract.

JUE: 70% Ethanol Extract with ultrasonic extraction.
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Table 2. Reducing power of the Abeliophyllum distichum extracts
by different extraction process.

Reducing
power 0.1 mg/ml 0.2 mg/ml 0.3 mg/mé
(O.D.)
C(B”\Kf)" 0.227 +0.010
WE 0.293 £ 0.007* 0.421 £ 0.012% 0.485 + 0.013%

EE 0.306 + 0.006™ 0.394 +0.015® 0.515 + 0.009%
UE 0.313 £ 0.009™ 0.437 £ 0.012%¢ 0.532 + 0.017
Asg(‘:’iﬁ"c 0.854 + 0.015* 0.947 +0.013%¢ 1.051 + 0.034

Mean values + SD from triplicate separated experiments are shown.
Mean with difference letter (A-C) within same sample are significantly
different at p < 0.05 and mean with difference letter (a-c) within
same concentration are significantly different at p < 0.05.

PWE: Water Extract.

JEE: 70% Ethanol Extract.

IUE: 70% Ethanol Extract with ultrasonic extraction.

Table 3. Cell viability of the Abeliophyllum distichum extracts
using melanoma cell B16F10.

Cell
viability (%) 0.1 mg/ml 0.2 mg/m 0.3 mg/ml
Control 100
WE 101.8 £3.4° 932 + 4.3 93.4 +2.28
EE 95.8+ 6.4 81.4+3.1%  87.6+3.2%
UE 100.2 £ 5.9%  87.2 + 5.4% 83.3+1.18%¢

Mean values + SD from triplicate separated experiments are shown.
Mean with difference letter (A-C) within same sample are significantly
different at p < 0.05 and mean with difference letter (a-c) within
same concentration are significantly different at p < 0.05.

PWE: Water Extract.

YEE: 70% Ethanol Extract.

IUE: 70% Ethanol Extract with ultrasonic extraction.
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W0.1 mg/ml @0.2 mg/ml

W03 mg/ml
g/ e

Bd

DPPH radical scavemging activity (%)

WE EE UE

Sample

ascorbic acid

Fig. 1. DPPH Free radical scavenging activity of the
Abeliophyllum  distichum extracts by  different
extractlon process. Mean values +SD from triplicate

eparated experiments are shown. Mean  with
erence letter (A-C) within same sample are
sngnlﬁcantly different at p <0.05 and mean with
difference letter (a-d) within same concentration are
sngmﬁcantly different at p <0.05.
YWE: Water Extract.
YEE: 70% Ethanol Extract.
IUE: 70% Ethanol Extract with ultrasonic extraction.

50.0 @ 0.1mg/ml WO0.2mg/ml m0.3mg/ml
450 Ce
400
-~ Bc
£350 Ad
=
.g 30.0
B Bb b
’_g 250 8b . 5
g 200 . Ca Ab A
3 150 | p
2100
50 1
0.0 T T T
WE EE UE ascorbic acid
Sample
Fig. 2. Tyrosinase inhibition of the Abeliophyllum distichum

extracts by different extraction process. Mean
values £ SD from triplicate separated experiments are
shown. Mean with difference letter (A-C) within same
sample are significantly different at p <0.05 and mean
with difference letter (a-d) within same concentration
are significantly different at p <0.05.

WE: Water Extract.

YEE: 70% Ethanol Extract.

JUE: 70% Ethanol Extract with ultrasonic extraction.
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90.0 1 0.1 mg/ml m0.2 mg/ml WO0.3 mg/ml
80.0 A Ac Bc
= 70.0 T
£
§ 600 | ® b
E 500 A £
=2 50 Ba
£ B2 g,
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= Aa Aa
& 300 A
@
= 200 A
100 A
00 T T T
WE EE UE ascorbic acid
Sample

Fig. 3. Measured melanin inhibition of the Abeliophyllum
distichum extracts by different extraction process.
Mean values £ SD from triplicate separated experiments
are shown. Mean with difference letter (A-C) within
same sample are significantly different at p <0.05 and
mean with difference letter (a-c) within same
concentratlon are significantly different at p <0.05.
WE: Water Extract.
YEE: 70% Ethanol Extract,
IUE: 70% Ethanol Extract with ultrasonic extraction.
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