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AT = AT 228 Aol A HA BAE = AT 23] (coffee silver skin) 2] G2} o
& AHEsE ksl mEl, FENA, NESAEAE S DA AT 239 d59 duE FE
} 274kl wheh B o|®3 0% DPPHSF ABTS g2 £AB40] olgon, 944 $2ERt}
< FEE0| g4tstHo] A UelEth 53] dgte FE2E A 50 ug/mLdlA 92.26%<] ABTS gt
& 2AANA FANETH v gatsl a3 JeERQITh mdlaate] =& 2ASH7] 9181 tyrosinase
A Bt DOPA 4kl Asax& A A3 5 EH 02 A axE Yepdloh. =3 FE/1d 879
J=E ZABH7] 938l elastase®} collagenase A3l EHE ZAS A3 elastase®) collagenaseE % &
Aoz A &5 YeRIAY. M E(HaCaT) & 0] &3t Ax=A 2 SAAH S AYP3A T 79
23 FEEY MEZAEEL FA T 2T AR 295 Yt 2882 A 239 = FEA, v,
gatsl a3E Yl EE 3FEd $8 7Hed 7leAR AAIE HridEnh

Abstract: The coffee silver skin is a part of coffee beans. We report that the coffee sliver skin extracts exhibited
cosmetic properties of antioxidant, anti-winkle and whitening effects. The ethanol extracts of silver skin showed free
radical scavenging activity up to 92.26% in 50 ug/mL, especially against DPPH radical and ABTS radical cation. The
silver skin extracts showed inhibitory effects for tyrosinase activity and DOPA oxidation in a dose-dependent manner,
suggesting the extracts retain for the whitening property in cosmetics. The coffee silver skin extracts effectively
inhibited the elastase and collagenase. Cytotoxicity of the coffee silver skin extracts was measured by the colorimetric
MTS assay. The viability of the human keratinocytes (HaCaT) treated with the coffee silver skin extracts was same
as that of untreated cells, indicating the extracts are safe to human cells. Here, we suggest that the silver skin extracts
of coffee bean could be a potential natural substance for anti-winkle, whitening, antioxidant properties for cosmetics.
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2.2. DPPH Radical A& =7

DPPH @tz L2784 eS o83 sty
Blois®] ®H[20] M8t 433 on bstss
Zsh= W Foll PR Wol AREEIL Y= ol
o =59 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical
(Sigma Aldrich CO., St. Louis, MO, USA)-> &}t|Z 4
7’52 DPPH #Hr &8-S Stk A g
7t TR S| E A8 200 ulol dEEE g3AIZ]
0.2 mM DPPHE 100 uLE &3tste] 22004 30
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2.3. ABTS -~ A7t =X

ABTS [2, 2’-azinobis (3-ethylbenzothiazoline-6-sulfonic
acid) diammonium salt] &tt]Z AAEA SH2 Re &
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2.4. In Vitro Tyrosinase Inhibition Activity
Tyrosinase®] &8 At A=E 43517 9
A AT
in vitro tyrosinase inhibition assayi= Mason 52| WY
[22]& M&F st SAHsAT AAFHL2 0.1 M QA4
5H(pH 6.5) 250 uL&} 72 s =HE 3A 9 Al 225
uL, mushroom tyrosinase (2000 U/mL)(Sigma Aldrich
CO., USA) 25 uL®} 1.5 mM tyrosine (Sigma Aldrich
CO., USA) 225 uLE -trf\mli %7}6 % 37 ColA
10 min &%F FHEAIZH T BEg-S $E3F & UV/VIS
spectrophotometer (Optizen 2120UV, Mecasys, Daejeon,
Korea)E ©]-83}%] 490 nmol| Al FFEE fﬂﬂq o]
o AR Agd Bl 0.1 M Q14+ E(pH

3+ in vitro tyrosinase inhibition assayS
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b: AlEHS ¥ & FFE
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2.5. /n Vitro DOPA Oxidation Inhibition Activity
depd 34 AA e £ AA oAl s Ehol
ZAUAS] DOPA AFsHik-g-ol tigh &4 A& 4
sto] w7 95 H7FstaiAt DOPA 4Hs) 94
ARAFE Pt on A Ee o 2ol A
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FZE 40 uL 2} tyrosinase (2000 U/mL, Sigma Aldrich
CO., USA) 20 L& &% ¥ 37 CollA 6 min 5<F ¥H
A17131, 2 mM2] L-DOPA  (3,4-dihydroxy-L-phenylalanine,
Sigma Aldrich CO., USA) 40 uLE &3tale] 25 TollA
Hk-S- & ELISA reader (Infinite™ F200, Switzerland)S
o]-8-3te 475 nmoll A FBEE Stk A8 =
T2 YRES AFS3ATE Tyrosinase &4 A8l &2
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2.6. In Vitro Elastase Inhibition Activity
Elastase= 213 W} 95 &2 fA)sh= 7|12
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BT A 848 Fo vz dEA Uk 7
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e A3 A3 E—% Z &3}, Elastase A& 4
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20 uLA #3}al, 50 mM tris-HCI buffer (pH 8.6)°1 =<!
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USA) &4 15 uLs 71k & 712 =2 0.1 M tris-HCI buf-
fer (pH 8.0)° =<1 2.9 mM N-succinyl-(L-ala)3-p-nitro-
anilide (0.5 mg/mL, Sigma Aldrich CO., USA)S 20 uL
A7¥std 30 min St WHSAIA T A ERE BAEEHE
p-nitroanilide 2] 4§43 7S ELISA reader (Infinite™ F200,
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2.7. In Vitro Collagenase Inhibition Activity
Collagenase A&l &4 =42 Wiinsch®}t Heindrich2]
FH[25]00 et SASIATE S ¥R 0.1 M tris-HCI
buffer (pH 7.5)° 4 mM CaClLE #7154, 0.3 mg/mL
9] 4-phenyl azobenzyloxycarbonyl-Pro-Leu-Gly-Pro-D-Arg
(Sigma Aldrich CO., USA)E =<1 7]&H 125 uL E Al
589 50 uLe] A 0.2 mg/mLe collagenase
(Sigma Aldrich CO., USA) 75 uLE F7}ske] @_iOH A
20 min 5<%t WA F 6% citric acid 250 uLE
HES-S AHA|AIZ] & ethyl acetate 1.5 mLE E,7}0]-021
UV/VIS spectrophotometer (Optizen 2120 UV, Mecasys,
Dagjeon, Korea) 320 nmollA FTH=E A3
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2.8, MIEHHR
QIZF2]) F-A| EZ(human  keratinocyte, HaCaT)(ATCC,

Manassas, VA, USA) A|3E Dulbecco’s modified
Eagle’s medium (DMEM) (HyClone, Logan, UT, USA)
Hl =] ol 10% fetal bovine serum (FBS) (HyClone, USA)
} penicillin (100 units/mL)/streptomycin (100 ug/mL)
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Ak
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Figure 1. DPPH free radical scavenging activities of water
extract and ethanol extraction (SSW; silver skin water extracts,
SSE; silver skin ethanol extracts). Results are the means + S.D.
of three samples (*p < 0.05 vs. positive control, **p < 0.005
vs. positive control).
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Figure 2. ABTS free radical scavenging activities of of water
extract and ethanol extraction (SSW; silver skin water extracts,
SSE; silver skin ethanol extracts). Results are the means +
S.D. of three samples (*p < 0.05 vs. positive control, **p <
0.005 vs. positive control).
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|oh. T3 ABTS Yol &A 54

iAot A Fo SA RRE S
o, 74 A B H80] 7hs
DPPH *HET}H T R174sHA| 4tst 58S
= WO R 4eA JUTH30-33] E <
ABTSE o]&3td Ay 23]9] 44 FE57 o
FEE oz &4 F4E SAHIIGT 5
2 FZE2] ABTS - ' radical 2752 G F
FE-S 50, 100, 250, 500, 1,000 ug/mLe] A5 A& ol
w2} 62.04%, 78.78%, 87.50%, 98.93, 99.61%= LIER
gom, AL FHES 50, 100, 250, 500, 1,000
ug/mLoA 92.26%, 99.64%, 99.09%, 98.09% 100.34%
o] g skeS e E3 ogE =
=9 % 50 ug/mLol A P NZT? ascorbic acid2}
FARRE A5 818 4 A Th(Figure 2).

oo
ot

s

4>
;0

o > 08 A @ ok

o flo rr mg M

i

3.3. /n Vitro Tyrosinase Inhibition Activity
depd o dapbd A Wo] 543 AlEA7| 8 2
oA AR EE Maolt) Hepde debeE Y

ol 91 tyrosinase, tyrosinase-related protein 1 (TRP1)3}

tyrosinase-related protein 2 (TRP2) 52| &) &40 &

o 2gof ofal AT} 53] tyrosinase= Hehd A

HA8e &5 24 A (rate-limiting step)Q! tyrosine©]

DOPA= hydroxylation ¥ ¥ dopaquinone 2.2 4+s}5]

= Aol FL3l= F2 2d G40 tH34-36]. 2
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EHYl C F=A 59 S4do] A4 Has WAt
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Figure 3. Tyrosinase inhibition of water extract and ethanol
extraction (SSW; silver skin water extracts, SSE; silver skin
ethanol extracts). Results are the means + S.D. of three
samples (*p < 0.05 vs. positive control, **p < 0.005 vs.
positive control).

Ady, 3ol tigk kA, AY Ul A T Al
2 A3t FAF AFS AR u Aoz Ay
o] $tH37,38]. AH 299 tyrosinase A3l S
4 FEES 100, 1,000 ug/mLe] AlE AHgloA 2zt
7t 12.39%, 26.80%F YEFHAOH, deE FEES
100, 1,000 pug/mLe] A5 A NA 15.71%, 26.81%2]
tyrosinase A3l BIE YERH I THFigure 3).

3.4, /n Vitro DOPA Oxidation Inhibition Activity

RO zejdo] EFEHH F99 7T U+e=
melanoma cell| A melanin®] A=W ©]& F3]9 o
Fis AR ke AAA A dgst] A9ds FF
3o 2 HAE7} BEHETE Melanin A4 A ¥
A WL tyrosine®] tyrosinase EA2] =29 F DOPA
Z A=, o]o]A DOPA7} tyrosinaseoll 2]3l dop-
amine©. &2 == Zlo] F WA §kZ-o|t39]. wk
A | EHAFH L AA) 7] melanin A/3e] A WA =
L F A S 9A5HY melanin BAHES 2o =
A D FE %A sk Hrtske Al@Rolth
719 &312] DOPA 4k} A8 2ol A= g+ =
E2 100, 1,000 ugmLe] A5 A E|lA 22} 22.74%,
29.75%% JYEleH, odgs FEE2 100, 1,000
pug/mLe] Als Aol A 22} 23.32%, 32.84%°] DOPA
A&k Asll a3= UERN A THFigure 4).
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Figure 4. DOPA oxidation inhibition of water extract and
ethanol extraction (SSW; silver skin water extracts, SSE; silver
skin ethanol extracts). Results are the means + S.D. of three
samples (*p < 0.05 vs. positive control, **p < 0.005 vs.
positive control).

3.5. /n Vitro Elastase Inhibition Activity

Elastasex 59| &85 FAsl= &= At gl
< Bt &40y, 35 o] EX)gI). Elastase
o] S ANA FF5 BAEe dAANZR =N I
=3H2 WS = A7 &Es] JdE o AS7HA
ursolic acid, «-1-proteinase inhibitor, mucus proteinase

o

inhibitor, @ -2-macroglobulin, inter-atrypsin, bowman-birk
inhibitor, verapamil, beta lactam, chondroitin sulfates, de-
oxycycline, heparin 52 elastase As|AE°] x|
ATH40].

A9 23] HRFFE NA ELEZAY AME 7154
S Yol 7] 95} elastase A3 EZAZ L2 ursolic
acidE FANZTOE AME3te] 710] &3] g A 9
EhE FEE9 elastase A3EEE SAsATE 1 A
Figure 59} Zo] A4 FZE 10, 100, 1,000 ug/mL-e
22y FEHEE 1.07%, 1.83%, 11.39%2] clastase A3 &
45 Yeifiglon, e FEE2 0.85%, 5.93%,
25.59%2] 235 Uedo] 5 oEZX SR clastase
A &5 eI

3.6. /n Vitro Collagenase Inhibition Activity
Collagene H3l|3t= G4E 1 £H7F toksiy 7}
 wol 4HA Ae Aol FEH type 1S Eallsh=
matrix metalloproteinase I (MMP-1, collagenase)S-Z 3]
Festol] 2lo] MMP-19] Asl= 83 8leg 3
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Figure 5. Elastase inhibition activities of coffee silver skin
water extract and ethanol extraction (SSW; silver skin water
extracts, SSE; silver skin ethanol extracts). Results are the
means + S.D. of three samples (*p < 0.05 vs. positive control,
**p < 0.005 vs. positive control).

7 = A t41]. AT 23] FZEE-9] collagenase
o) Asj&ds S43 2 Figure 631]- o] yehstth
79 29 E5 FEEQ AsZAdL 10, 100, 1,000
ug/mlL-S 2V F=E 2 0.86%, 948%, 13.79%% JEr
yalom, deks FE59 3¢ 72 TEEE 1.72%,
14.66%, 23.28%= collagenase A3l &= YEMIATH
(Figure 6).
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Figure 6. Collagenase inhibition activities of coffee silver
skin water extract and ethanol extraction (SSW; silver skin
water extracts, SSE; silver skin ethanol extracts, EGCG:
Epigallocatechin gallate). Results are the means + S.D. of three
samples (*p < 0.05 vs. positive control, **p < 0.005 vs.
positive control).
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Figure 7. Cell Proliferation activities of coffee silver skin
water extract and ethanol extraction (SSW; silver skin water
extracts, SSE; silver skin ethanol extracts). Results are the
means + S.D. of three samples (*p < 0.05 vs. control, **p <
0.005 vs. control). Control is 0 ug/mL.
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