J Korean Soc Food Sci Nutr
39(10), 1418~1424(2010)

HEREL DR
DOI: 10.3746/ikfn.2010.39.10.1418

-1 — e = = > = =
A3 FES9| eitst g 3 ojsigotol st A4
2esi - AR - AWO| - WE0| - L e 2 W'

‘Zelnyetn MEAZS St
ZArstm WIS ASAQISR| o S AMIE]
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Abstract

This study was performed to assess the antioxidant activities and whitening effects of Sorbus commixta
HEDL cortex on melanin synthesis. The whitening effects of Sorbus commixta HEDL cortex water extracts
were examined by in vitro mushroom tyrosinase assay and B16BL6 melanoma cells. We assessed inhibitory
effects of Sorbus commixta HEDL cortex water extracts on expression of melanogenic enzyme proteins including
tyrosinase, tyrosinase-related protein 1 (TRP-1) and tyrosinase-related protein 2 (TRP-2) in B16BL6 cells.
Inhibitory effects of Sorbus commixta HEDL cortex onto free radical generation were determined by measuring
DPPH and hydroxyl radical scavenging activities. Our results indicated that Sorbus commixta HEDL cortex
water extracts effectively inhibited free radical generation. In DPPH radical scavenging activity, Sorbus
commixta HEDL cortex water extracts had a potent anti-oxidant activity in a dose-dependent manner. They
significantly inhibited tyrosinase activity in vitro and in B16BL6 melanoma cells. Also, Sorbus commixta HEDL
cortex suppressed the expression of tyrosinase, TRP-1 and TRP-2 in B16BL6 melanoma cells. These results
show that Sorbus commixta HEDL cortex inhibited melanin production on the melanogenesis. The underlying
mechanism of Sorbus commixta HEDL cortex on whitening activity may be due to the inhibition of tyrosinase
activity and tyrosinase, TRP-1, TRP-2 expression. We suggest that Sorbus commixta HEDL cortex may be
contain new natural active ingredients for antioxidant and whitening cosmetics.
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&3l AP AT F FEES TEEE NS &
Z+ FZE 100 pL, 100 mM sodium phosphate(pH 7.4) 250
pL, 1 mM EDTA 100 uL, 36 mM deoxyribose 100 uL, 1
mM FeCl;-6H-0O 100 pl, 1 mM L-ascorbic acid 100 uL,
10 mM H:0- 100 pL, &7/ 150 uLE #7Fske] 38°C water
batholl 4] 1A17F WX]3F & 19% thiobarbituric acid 1 mL,
10% trichloroacetic acid 1 mLE &7}t 100°CollA 10%&
7t #9 F 532 nmolA FHFEE SHIFeH, 1-A 59
EFT/HETY FHFE)x1000] 2lste] A=skt).
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Mouse B16BL6 melanoma A XF&= 3= M XFL23
(Seoul National University, Seoul, Korea)ol| 4] £F3ste] A}
23149t} B16BL6 M EE 10% fetal bovine serum(FBS)#}
1% A A7} 2 71E minimum essential medium(MEM) ®j
Ao A 37°CE FA == 5% COy =704 vl kst
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[4,5-dimethylthiazole-2-yl]-2,5-diphenyl-tetrazolium
bromide(MTT) & WH& 0|83l 543ttt Mouse
melanoma B16BL6 A ZE 96-well platesl] 1x10° cells/mL
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Mushroom tyrosinase2| 21A| &Hd

Melanin A3/l F23 9&-& dl= &2 tyrosinase?
A &24-& mushroom tyrosinaseE EAYSZ 3l 714
2l L-DOPAS}] Hkg-o g7 XA H [-dopaquinoned] &%
T2 =439t A1 @) 0.1 M phosphate buffer(pH 6.8)
02 mL, 5 mM L-DOPA solution 0.2 mL ¥ F=¥=Z 3|43}
AE9 E FEE 05 mLS TF N tyrosinase(250 U/mL)
0.1 mLE 3718} 35°Coll A 287 wHS-A17] Y5 475 nm
NN FFEE AT T 18 FIF=/U=T9 F3F
5)x 10090 9Jsted AA&S ALFSFATH2T).
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st 24X B O Witk AlEE AEe MiAE

A A3 5 phosphate-buffer saline(PBS, pH 6.8) 0.2 A %
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392, 1% Triton X-100°] ¥ PBSE ZF welloll 37}
3+ 5 cell scraper® welld] F2 5 0] Q& AE
15 mL F2Hol| Ro} -70°CollA F<& ¥EAZ
o o9} e WS 3 HHEst AlxuhS 93Tt
10,000 x goll A 10827+ Y22 & 4FAS tyrosinase
4 8-S A3 2L 9 E S S 3 AREE A
399t} Bio-Rad protein kit(Hercules, CA, USA)E ¢z
S AHES oM, tyrosinase A =4HE 10 mM L-
DOPA 200 uL<} 0.1 M PBS(pH 6.8) 500 pL, tyrosinase &4
GAEZREH 4L F4FY) 300 uLE H71e § 35°ColA

IAZE Fek e F 475 nmol A FREE SH3AT

Total RNA 22| 3! cDNA &y

B-16 mouse melanoma A|EZE 6-well platesol 1x10°
cells/mLE #53 F 24X Bt vl & 39 & F5
S A3t 24213 < o wigE At 439 E F=
Zo] gfd A= A AT T QIAzol lysis buffer(QIA-
GEN, Hilden, Germany)ZS Z} wellsol] 500 pL# 33}«
MEE lysis 3 & -70°Coll R#3IGh AlRE AL0A
= chloroform 200 pLE #3538t 15%3F 4L 3 12,000
x goll A 1587 9AEY sto] 5B L isopropanol 500
L 0] e FHA &4 AUtk A 12,000x goll A 10
7+ AHEE st AEAE AAS F 100% ethanol} 0.1%
diethyl pyrocarbonate(DEPC)E 75:252 430 W& 75%
ethanol® 7+ FEO| 1 mLA #F3F4 12,000 x gol| A 5&3F
AR gt FEAS AAS FH Ad2A AxZAAY
Nuclease free waterZ 40 uL® E3F3}a] =<2 & RNA 5
uLell 0.1% DEPCE 955 uL 718l 260 nmollA $3 =5
=439 total RNA S A FstA)

Oligo(dT);5 primer(500 pug/mL) 1 puL, dNTP mix(10 mM)
1 pL, =3 RNA 2 ug®} RNase free waterZ 11 pL<
g3 65°Coll A 583 HH-S-A17] & 5H) first-stand €58
o 4 uL, nuclease free water 1 uL, DTT(100 mM) 2 uL,
SuperScript I reverse transcriptase 1 pLE 410 9 uL®
Z} PCR tubeol] B3k & 42°Coll A 50%, 70°Col A 1583t
W3- Al A cDNAE g3ttt Aol ARS8 primer se-
quence= Table 13} 2t}

Table 1. PCR primer sequences

)

Gene Primer Sequen(:e1
Tyrosinas Forward ~GGCCAGCTTTCAGGCAGAGGT
VIOSINASE poverse  TGGTGCTTCATGGGCAAAATC
TRP-1 Forward  GCTGCAGGAGCCTTCTTTCTC
Reverse AAGACGCTGCACTGCTGGTCT
TRP-2 Forward GGATGACCGTGAGCAATGGCC
Reverse CGGTTGTGACCAATGGGTGCC
GAPDH Forward ~ ACCACAGTCCATGCCATCAC
Reverse TCCACCACCCTGTTGCTGTA

[ =
Primers are shown 5—3.

RT-PCR Bl

Tyrosinase®] mRNA Z &S Z7317] 9fsto] g€
RT-PCRS A3 th PCR tubedl] Go Tag Green Master
(Promega, Madison, USA) 10 uL, forward primer(15 pM)
9} reverse primer(15 pM)E Z+Z} 05 pl, nuclease free
water 8 pL, &43 3¢k first-stand cDNA 1 pLE #H7}sle 2
& 3 PCRE A33tA . Tyrosinase= 94°Coll A 4%(1
cycle), 94°Coll A 30%, 62°Coll 4] 30% 2&]al 72°Coll A 30%
(21 cycles), 72°Coll A 58(1 cycle)o] 13, GAPDH+= 94°C
ol A 481 cycle), 94°Coll A 30%, 55°Coll A 30%, 72°Coll A
30%(21 cycles), 72°Coll A 5&(1 cycle)°] At} PCR 4HE &
0.002% ethidium bromide”} 713+ 1.2% agarose gelell 100
Vel 3023 A7 95 & A Fo= FHA ¢dEA
TE golrgit) 1 W= ZEE SigmaGel(Jandel Sci-
entific, San Rafael, CA, USA) AZE | ojd)] ols] B4 Ak
3T

SHXE

A A dojxl Adae] FAZA {92442 GraphPad In-
Stat(GraphPad InStat Version 3.00, 2003) 54 packageS
o] &3te] HAE +AFAHAE FAGAL, WEFH A+
ko] B BAIF F24S Tukey-Kramer multiple
comparisons testel] ¢]3s] 73}t
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Fig. 1. Effect of Sorbus commixta HEDL cortex water ex-

tract on DPPH radical scavenging activity. JGP: Sorbus com-
mixta HEDL cortex water extract. Results were expressed as %
control and data were mean+SD. Significant differences were
compared with control at 'p<0.05 vs. control, “p<0.01 vs. control,
“p<0.001 vs. control.
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Fig. 2. Effect of Sorbus commixta HEDL cortex water ex—
tract on hydroxy radical scavenging activity. JGP: Sorbus
commixta HEDL cortex water extract. Results were expressed
as % control and data were mean=+SD.
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ATk
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48 JegleH, Srafse 22 oA 45.33% hy-
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AHEE AEY B FEEC gt vis 9 SulsRT
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Fig. 3. Effect of Sorbus commixta HEDL cortex water ex-
tract on the viability of B16BL6 cells. JGP: Sorbus commixtz
HEDL cortex water extract. The cells were cultured in the pres—
ence of various concentrations of samples for 72 hr. Results were
expressed as % control and data were mean+SD. Significant dif-
ferences were compared with control at ““p<0.001 vs. control.
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Fig. 4. Effect of Sorbus commixta HEDL cortex water ex-—
tract on mushroom tyrosinase activity in vitro. JGP: Sorbus
commixta HEDL cortex water extract. To test their direct effect
on tyrosinase, human tyrosinase activity was measured in a cell
free system. 100~1,000 ppm of samples were added to each well.
Results are the averages of triplicate experiments +SD. Signifi-
cant differences were compared with control at ~“p<0.001 vs.
control.
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Fig. 5. Effect of Sorbus commixta HEDL cortex water ex-—
tract on tyrosinase activity in B16BL6 cells. JGP: Sorbus
commixta HEDL cortex water extract. Results are expressed as
mean +SD. Significant differences were compared with control
at “p<0.01 vs. control, “p<0.001 vs. control.
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Fig. 6. Effect of Sorbus commixta HEDL cortex water ex-
tract on tyrosinase, TRP-1, TRP-2 mRNA expression in
B16BL6 cells. JGP: Sorbus commixta HEDL cortex water
extract. Cells were incubated with medium containing 0, 100, 250,
500 and 1,000 ppm JGP for 24 hr. The tyrosinase, TRP-1, TRP-2
mRNA levels in each sample was normalized to the quantity of
GAPDH. The fold induction of tyrosinase mRNA in treated cells
was calculated as ratio of the corresponding mean value of the
control cells. Results are expressed as mean+SD. Significant dif—
ferences were compared with control at "p<0.05 vs. control,
“p<0.001 vs. control.
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