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Abstract

The objectives of this study were to determine inhibitory effect on tyrosinase activity and antioxidant
activity of the methanolic extract from grape seeds and to investigate relationships between tyrosinase
inhibitory activity and antioxidant activity of the extract. The 80% methanol extracts of grape seeds were
fractionated subsequently with hexane, chloroform, ethyl acetate and water. The methanolic extract and
fractions from grape seeds inhibited tyrosinase activity in a concentration dependent manner. The methanolic
extracts showed the highest inhibitory effects on tyrosinase activity. The inhibitory effects of the ethyl acetate
fraction from the methanolic extract on tyrosinase activity was higher than other fractions. The ethyl acetate
fraction from methanolic extracts showed higher antioxidant activity and contained higher polyphenolic and
flavonoid contents compared to other fractions. The correlation coefficients among the polyphenoilc content
of methanolic extracts, ABTS radical cation scavenging activity and inhibitory effect of tyrosinase were
relatively high. These results suggest that grape seeds may have potential as a depigmentation agent for

cosmetics and functional food products.
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A& st HE/Re IE
A HAMLR2 BY 7] F ZA3t= melanocyte W&
melanosomedl| A 4 B TH2). Wehd-2 =gk z)p Wkl
YetH = pheomelanin?t 22 3} 7225
lanin®] F 7} FR/Z AWl FAEET 357 = vt
T A Tl EExE Jrh3E4). Het
(monophenol, dihydroxy-L-phenylalanine: oxygen oxi-
doreductase, EC 1.14.18.1) 49 A& 74 2slutgoa A
A F | tyrosinase= WEtd AEA FA 9] key enzyme
o2 g 1YY HeEdFES 7EE o] §she T T
ao]t(5). L-Tyrosine2 tyrosinaseo] <3| 34-dihy-
droxyphenylalanine(L-DOPA)Z &4, L-DOPA+
phenylanine-3,4-quinone 2.2 A3l5 ™, 7+ thAAE S
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AA HAF dedoz FAAETH6). AF7HA] Wepd 49
A s Adste B2 #3 A= tyrosinase £4 &
g Adfste FEAA FE o|FoA fow A &
2 tyrosinase A3 A E+ hydroquinone, ascorbic acid,
4-hydroxyanisole, kojic acid, azelaic acid, arbutin, cortico-
steroids §°] BiLE Il Qo kg3 A o A
Ho R Apgo] AgtE i JATHTR).

E=(Vitis vinifera L)+ ZdlUHF-5(Rhamnales) L =2
(Vitaceae)dll &3l WA, E, L=Fo= 114 7004
FTol deow F2 g, ol AHA A3 dF =
SRAYAA] EZITH9). TEE AAH o= FHEH
A= 3 o AL i) &F 30%E A5,
S A= Az 0% B9 =7 AAHET(10). £=
= AAIRLE I=F At 71 Bol o] &5 glovt
TUY A= A8 = o|gHH S8 H FFY 71Fd o) &
HI AokdD. ol¥ &) 7tF FAA o H E Ax
EEN7E BAER vEEHE AR FHIAT X

=& vHg AAo|t}(12). X= TH 3~5%F
AL v EEMNE AHH(9~12%), d A (8~10%)
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hemicellulose®} &2 2 o] d /4 (45%)E gHista S B
Tk o} 2} oleic acid ¥ linoleic acide} 28 BE3}A|HH4HS
o dFslz Utk ETEHR = (+)-catechins, (-)-epi-
catechin, (-)-epicatechin-3-o-gallate 5 2] monomer &
3} 3HE, polyhydroxy favan-3-ol &9 9] oligomer, 18] 3l
polymer¢] proanthocyanidin®] ©& 3HF5 o] o] 7154
AAaANZ 2t ok X=X giE FEEEES A
A 2SS ddsta dakshag, FSAE, g 5
o] 7kA AgE4Es AYe ez d8A Jou depd
Aed A &l tigk A= wHlg AA otk mpEkA
2 dATdA e X5 /M FAEQ IERE o] &5t TR
w3} @ AAH R BHEEH tyrosinase AsiEAAS GolE I
7} st on EHE SEY FEAsE ] FAAA
& Hu-EAstaxt A

thysulfoxide(DMSO), gallic acid, catechin, Folin-Ciocalteu
(FC) reagent, mushroom tyrosinase, L-DOPA+ Sigma
Chemical Co.(St. Louis, MO, USA)l A Y43ttt 1 5
of A}&H FE8v] 2 A%k analytical € HPLC 55 <
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IENE v‘i'ﬂ*ﬂ 2 dAA w5t A5 50 goll 80%
methanol 500 mL-& 7}8le] ALoA] 24X 7 & & Aojz
FZE 52 o3x(Whatman No.2)E Al&3te] 13 iy B
g3t 25 =71(EYELA, Tokyo, Japan) & %3 &
TANZ 3t £ FHE AL 22 FH Y 254
2ZEo 74°Co BBt ALEslTh &) B v
H es FEES Z7FFE 89247 £ hexane, chloro-

form, ethyl acetate, waterS ©]-83}] <=3} 38 3¢0omH
AdEE st B e Az AT

Tyrosinase &4 =8

Tyrosinase &4 Kubo 5(13)] WS HE sl A&
st Hkgd ol & RBul= 300 pleol™, 1/15 M sodium
phosphate buffer(180 pL), ZF F&%4(30 pL), 0.1 mM
L-DOPA (40 uL) tyrosinase(50 uL)& €31 25°Coll A 10
St whS-A1Z] F 475 nmol A FREE A5k

Z polyphenol &zt =

% polyphenol?] 3t# =4-& Folin-Denis W3S W335}
of AR&-SFAT14). ?% FZEH(100 pL)ell 2% NaxCOs8-H (2
mL)E 718k 38 X3 & 50% FC reagent(100 pL)=

JIN, 0_>|‘.

7Fat ek 308 & WhEH Y FFE FS 750 nmoll A S
3Aal BFEAZ 0.1% gallic acidE AF&3le] mg gallic
acid equivalent per g residue® e AT}

Z flavonoid &H2F &8

% flavonoid®] & 2
ATH15). 2+ FEH(200 pL)el 1.25 mLe] F/FF9 5%
NaNO2(75 pL)& #7}skal 58 ®X] & 10% AlCl;-H0(150
)& ¥ 583 Ad2lA 9-§AZl & 1 M NaOH(500
L)< AH7RgE & & E3ste] 9k A 3= gS 510 nm
oA 243 HFEHE 0.02% (+)-cathechinS A3}
o] mg (+)—catechin equivalents per g residue® eIt}

g3tel 293

ABTS EIC|ZE 0|8t ZEte £

FAkstE o] =42 ABTS radical cationg ©]-83F ¥
H(16)9] 93ty A8stgth. ABTS(7.4 mM)} potassium
persulphate(2.6 mM)E 3}F E<F 9Faol WX]sle] ABTS
Fol2S FAAZ F o] 8N4 414 nmel A FIFE 7hol
157 =2 B F3A5(e=36x10' M 'em HE o] &3}
ZHSE A AT 3 ABTS &9 1mL°ﬂ FEH
30 iLE 7t F3 =9 WstE Ag3] 907 Foll =
‘}io‘ll 43‘%7;%3/‘1 TroloxE &% 7}Fsto E%%ﬂé%

& Attt

29| tyrosinase &M} SHASIA

to

X=X methanol FEE £9&
e 21tk Methanol 5253 72 23
anol F&59] 7% 558%°]™ hexan
Z59] 467, chloroform £&%2 220, ethyl acetate &3
£ 2041, water ==& 7272%E YEYTE o8 AT

o)t FE4 AHE-H Q‘UH’] F4o] FNHEFE
AR FEE0] oA & —%%%H_ = aqueous
methanol¥} ethanolS AH&3l99& A$ F2E9 Ao =
718lE Aoz H_T’_ﬂ?iq(ﬁ,lé%). [ﬂra‘ri ATAAM =

Table 1. Polyphenol and flavonoid contents of methanolic
extracts and its’ fraction obtained from grape seeds and
extraction yields

Polyphenol”  Flavonoid® Yield (%)

80% methanol extract 687.17+875 260.27+6.25 5.58
Hexane fraction 19296+589  58.44+3.79 4.67
Chloroform fraction 199.95+562  61.01+1.57 2.20
Ethyl acetate fraction 865.41+16.55 477.29+9.03 20.41
Water fraction 535.94+1859 166.58+1.03 72.72

YMean of triplicate determinations expressed as mg gallic acid
equivalents per g residue.

?Mean of triplicate determinations expressed as mg catechin
equivalents per g residue.
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Aslstaat AT
X = A methanol F&E3 1 8 E 9] tyrosinase # 3l
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mL/] =9 A hexane, chloroform, ethyl acetate & water
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< YEHIA 2 0.01 mg/mLe] F=AA= 4714 & EF
tyrosinase A EFE Ho]A &3kt Chloroform 2
A

Aol ARSRE BE wEolA Ao a3} ey

br

ox ML

&.0 ot 1-

=
o

1o}

2X

rlo

100 +

’\c.‘
< god
2
=
S
o 604
1%
[]
£
77} T
2 40
>
-
-
20 €L T
0 T T T T T
0.01 0.10 0.25 0.50 1.00

Concentration (mg/mL)

Fig. 1. Inhibitory effect of 80% methanol extracts from
grape seeds against tyrosinase activity. Data values are ex-
pressed as mean®SD of triplicate determination.
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Fig. 2. Inhibitory effects of fraction from grape seeds 80%

methanol extracts against tyrosinase activity. Data values
are expressed as mean+SD of triplicate determination.
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O} ethyl acetate #IF5L F& JEH o2 vf$ $53

A 2dS JdEFA T Woost Yang(19)9] A Aol o3t
H FoldA EH FAMGH Y] B8 E E3 ethyl ace-
tate TolA w9 T2 S YehR T £ AT 2o}
FAE AekS Btk LTEH 9 methanol 557 £ E
< tyrosinase A EAFANA EF T JEHQ H¢S U
Ehfilen, o] Aatg X=Xl tyrosinase A&l &S
Yeli+ &2 & hexane, chloroform A X9 HZA £7]
) Bt} ethyl acetate, water A =2] &ujo)] 2 FE5 = H]

& ZAo] 733 Edolgta o AZY. EE A methanol
FEEL I EYEHEY 22 52940 mg/mL) © =&
tyrosinase A3&4S YEH T 1 olfr = F7IEWE
A1g3l] FAAEE FEAHEES FE3Y tyrosinase 84S

o

S%te AEYg F4, vFAERY FEAHEEC EF F
=5 o] Y& crude extract?]l methanol FEEA A& 4
7o) AeaA7F JeEhd Aoz AlgHn) Jo 52002 U
e AEF g A FE2E FHEAE FH35HA
I T8 A} acetone FEE°] acetone FEE R ERY
AR GAME A JA SA4E YRt e RS Bast
Aotk

¥ =X+ ©E9 phenolic compoundS
Aol A o2 84s Yl =
olt}. webA] E =4 2] methanol F&E 2] polyphenol &3
7} flavonoid %S #4314 tyrosinase A 3| &4 7o) A+
S 248t A st LEH methanol FEE9] F
polyphenol $FH&-& 687.17 mg/g residue?] &3S YERAR]

ryze 717}

Fat ol 5ol

Re g el A

A1 hexane, chloroform, ethyl acetate, water &
192.96, 199.95, 865.41, 535.94 mg/g residue] &S UEFI
t}. % flavonoid $F#-2 methanol F&E&°] 260.27 mg/g
residue, £ Z=HE & 5844, 61.01, 477.29, 16658 mg/g
residue®] %S e} Q3L polyphenol %3} flavonoid
3t 2% ethyl acetate =l A 7}8 =4 YelTh Makris
5219 AT Aol o3t E =49 total polyphenol ¥
#Fo] 6465 mg/100 g sample2 UERGI B A7 Ao} v
523k A2 el Atk =4 9] polyphenol ¥ flavonoid
3}&F9} tyrosinase A& Aol 7S v ws] EWA phe-
nolic compound®] $t&o| 7} &L ethyl acetate 8 39|
7} ¥L tyrosinase A &AS R J 3 phenolic com-
pound $#o] =& water E¥EE Hl L F =L tyrosinase
&S B Gt Phenolic compound®] ko] vz v
2 hexane % chloroform &3 & tyrosinase A& a3}7}
w v th wEbA tyrosinase A3 &4-2 phenolic com—
pound?] ¥HFF v]$ =2 FHAAdo] e AR 7S

J

3

M FEEO| BEEID} tyosinase XohEdnt
o &bz
2 AP E TFEZE TroloxE AFE-8te] 343}
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Fig. 3. Total antioxidant activity of the 80% methanolic ex—
tracts from grape seed on ABTS radical. Each value repre—
sents the mean of triplicate measurements of analyzed samples
(TEAC: mg trolox equivalent antioxidant capacity). (A) 80%
methanol extract, (B) hexane fraction, (C) chloroform fraction,
(D) ethyl acetate fraction, (E) water fraction.

22 Trolox equivalent antioxidant capacity(TEAC mg/g
residue) 2 AF&3FA] Fig. 3o el AT L X4 methanol
TEAC3Z®] 1794.00 mg Trolox/g residue® ¥ &
Hed o]AL XXX methanol FEE 1 g9 ZAAFT
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