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The Anti-oxidant and Whitening Effects of Cheongyang Pepper

So-Hee Jang', Hyo-Jin Kim*?, Chang-Woo Ha', Jung-Hun Choi?,
Sung-Hyeok Kim!, Tae-Seong Lee?, Eun-Hwa Sohn'**
"Department of Bio-Health Convergence, Kangwon National University
’Department of Bio-Functional Material, Kangwon National University
3Truebelab Co., Ltd.
4Samcheok City Agriculture Technology and Extension Center

ko

OF 113(Capsicum annuum L.)= A AAZLE Wo] HHot1L = i F stoltt. & Aolx= FEGFH)
FFY AIFE ol&slo] its}, mllans E4sto] 75 FE LAAEAY AL TS AAlsELA skl
HPLC(high-performance liquid chromatography)& ©°J]&sl F&A4E Hes AES E4s1%9oH
DPPH(2,2-diphenyl-1-picrylhydrazyl) radical 2724 % hydrogen peroxide 2AZ4 % tyrosinase A3 &
AL Zste] AL Ay 9 owd aus grisileh. A¥EAT HAGRE FEE2 HEAE gallic acid,
protocatechuic acid €22 Z+2F 0.106 + 0.01, 0.105 + 0.02 mg/g2] TFE EAtt FEEF 1,000 wg/ml 5%
oA 56.95%9] DPPH £AZ/4E 4B, 43.97%2 hydrogen peroxide &7AE4E HeEfdch EF
L-tyrosine¥} L-DOPA(L-3,4-dihydroxyphenylalanine)& 7|4 & Ar&3t vj@ g5 A4 &5 1,000 ug/ml2
tyrosinase 83 47t 52.44%, 42.61%2 JAAFAL. olHst A= FYIF FEEI I FEAEC] 45t ¢
vl g7 ASE AlAbeHE, % ud V)54 SFE AR A TS AT

Abstract Pepper (Capsicum annuum L.) is one of the most consumed vegetables worldwide. This study
was undertaken to determine the possibility of developing pepper as a functional cosmetic material by
measuring the physiological activity, especially the antioxidant and whitening effects of Korean
Cheongyang pepper. Phenol as a useful ingredient was analyzed using HPLC (high-performance liquid
chromatography). Antioxidant and whitening effects were evaluated by measuring the DPPH
(2,2-diphenyl-1-picrylhydrazyl) radical scavenging activity, hydrogen peroxide scavenging activity, and
tyrosinase inhibitory activity. The gallic acid and protocatechuic acid contents of Cheongyang pepper
extract were determined to be 0.106 + 0.01 and 0.105 + 0.02 mg/g, respectively. The extract exhibited
56.95% DPPH scavenging activity and 43.97% hydrogen peroxide scavenging activity at a concentration
of 1,000 ug/ml. Furthermore, in the whitening efficacy test using L-tyrosine and L-DOPA
(L-3,4-dihydroxyphenylalanine) as substrates, 1,000 ug/ml of the extract inhibited tyrosinase activity by
52.44% and 42.61%, respectively. Taken together, these results suggest that Cheongyang pepper extract
and its active ingredients possess antioxidant and whitening effects, and have the potential to be

developed as a whitening functional cosmetic material in the future.
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1. M

NE= AR, 280 22 ol 8% UV
£ 4 3Fed 4 59 YU 8Q10] A&HoRE =
250 B)AAFA Q1 EAJAAZE(reactive oxygen species,
oJs} ROS) W0l JFF2 wrert EA4AAT A0 9
gt AsA AEH A= "EPdA Z(melanocyte)Q] HeEt
H(melanin)?HdS A=5t0] I5 W Aeid s 5
7N Z] I wEO] A4 FRRE 7S] Wehd
o7 739 7|AFol EAsks dahdAx] debeE
(melanosome)°llA] tyrosinase &Aof 9t AAgA Ht
o2 BgHEH2l. AFEE tyrosineol| AEFEAQ]
tyrosinase’} 218-5lo] L-DOPA(L-3,4-dihydroxyph
enylalanine) @ DOPA quinone2 43ttt DOPA
quinone DOPA chrome, indole quinone® & %
sletar A4St SRRSOl o S MAES IO
71 dEtd /o] R3], =gt "epd ] A
2 mRY AAE ERk ofy gt o R Le3tE dor|r|%
shH, UVB(ultravioet B) A9|A gl oJst &/d4iba
9 A A F(reactive nitrogen species)?] A4
o]¢} 22 HelbdgA(melanogenesis) IS &3
SHH4). o= Qls) Ak}t B 93t AlSH AEFA
9] ZA 5Ik= Y1 84T 9ot o &4t
=] HBAAH Ma 2k 0] w55 JAlsk=
g 23 248 HuEo] QIrHl,5).

313(Capsicum annuum L.y= 7FA#HSolanaceae)
o &3dl= AAZCE 4H] F8 7132106l
5= 1292 Y capsaicin®} dihydrocapsaicin
59 7WAIA 0] =(capsaicinoid)ER= HsAHphenolic
acid) Al8o] &2A Jth7]. £3], capsaicinS 953t
At greAHA FrtEls BEY, =&
55, W A3HTS ¢ 2524 F5XEY AE
ojmziele] o, oo TSl FAF, A,
HIgE A B35 9 tfakzdo] gk oFejshd aatet &
|71%0] YA =L AUH8]. TEFolk= capsaicinoid
olQlo% caffeic acid, ferulic acid, sinapic acid,
vanillic acid, p-coumaric acid 59 T}t H=At
ABE0] 9low quercetin, kaempferol, myricetin,
luteolin 59 AJ&j&4do] 733t Eak= o] =(flavonoid)
ARE FRREo] ATH9,101.

C annuum W99 ALt A gl mofo] wje} &
Fop71E oh=d], 9ol wet st = (hot pepper), A9
Ed|s(sweet peppen®, $EHA|71E A4o] whet a1

o opx

o)

L
.

@ H
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Z(green pepper), S1F(red pepper)Z, TFZa]71e}t
s 2L FHel) 2GS IaE WHb(bell
peppenZ Rl w2}t FHEste] BEA7|E Jith A
|1F2 AR C annuumE HA|ZO|A 7]€=] F
g, ofzejzl, Q% S, = 5 A AlA o8 A Fo
Exoi, ZF A QoflA] AuliEle] oF 319 Fo tFet &
Fog WHETH11]. BE FUFE Fol= 552
#2](Kkwari), HY(Cheongyang), =F(Nokkwang)
ol o, o] FoA HFZ vl go] At g9
HEHQ 15 Al FFoltt.

£ AFoflA= Soll A Al HFIFE o
AEE 2 v 5 SRIFC B FUAF HFaL
F £350] A&ETt oz} nul7| 54 SRR AEA

Ad7Psdol Aee AXSIA sHict

25

8
()

AFEA] s A 2022 9ol
EZO] F11%(green peppen=
Fgoto] ALgStAT £ AR A FEES AR
5t7] flsto] AARe] AlF & ZRE AAS 53 A
£ A GBFARTE ol&ste] 75T ofstollA] 24417k
Zo19t}. AxE HYuFE= FE0] SoloteE 24
71& o]8oto] BFOo R A xole] &8 AEE AL
stch E% Ax" 2% 270 gl T4 1,350 m<
7¥eto], 95T OlA 4AITE =5 &, 4A1ZF Wadske Y
< AMgslYlon, SES 559 &S d7] {5t o]
9} 22 AAHS 33 HHESITh FEHE 20229
Widyawati 59 ¥'H< HPst] =&13H12]. &
H FE29L2 oA (No. 1, Whatman International
Ltd., Leicestershire, England)g& AREslo] HAAES
AASL ofatel F2E2 A% 3AFL 557 (rotary
ol-gsto] 40T olstollA 5%
T4 7Axsto] Ao R A
Zotg o BAAXELS -75C o|st
o Byt Alg& ARSI
41.51%% ER1=| At

|

%

(A

vacuum evaporator)=
==11 0

SRt 55E FEES

A0 O
TET

2.2 Aok

Gallic acid, protocatechuic acid ¥ capsaicin®
A9k 2,2-diphenyl-1-picrylhydrazyl-hydrate
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(DPPH), ascorbic acid, peroxidase from horseradish,
arbutin, 3,4-dihydroxy-L-phenylalanine(L-DOPA),
L-tyrosine, tyrosinase from mushroom} 1 9] A
FoHA] 2 A|FE2 W% Sigma-Aldrich(St. Louis,

MO, USA)ollA F+sto] ARESHATE

2.3 HPLC &M =
1= gallic acid, protocatechuic

AYIE & FEE0| et
acid ¥ capsaicin®] 3=F £4S &RIsH] 5 Ryu
59 W3} Cunha 59 WZ #3ste] DIONEX
Ultimate 3000(Thermo Science, USA) 71715 Ar&
sto] ZA513irH13,14].

Gallic acid®} protocatechuic acid £4-2 HPLC
o AE ¢ BF2E 1 WE FYd5to] 1.0 ml/ming] F5

oF BAstom, BF8H9 M= 0.1 ug/md - 100
ug/mgeldet.  olsAoZE(A) water(0.1% formic

acid)2KB) acetonitrile(0.1% formic acid)E AR
o] gradient elution HOZE A mg 733 87
At} [gradient 2A 0 E - 15 A :B=92:8)
— 158 -18 (A :B=50:50)—~ 18 & - 20 &(A
©B=060:40) - 20 & -22%A:B=8:9).

Capsaicin 42 HPLCY| Al& 2 ¥ 10 Us
F4oto] 1.0 m/ming] §&22 35T 4 EX5tH 2
), BFEH] HA= 1 wg/ml - 25 ug/mlolArt. ol F
Ao 2= water(0.1% acetic acid) : acetonitrileZ
50 : 50(v/v) H]&Z &5l isocratic elution ¥
o= gk

Column %% ZORBAX Eclipse plus(C18, 250
m X 4.6 mn, 5 un, Agilent Technologies, Santa
Clara, CA, USA)Z AH&stie, A&7 3= 280
m=E 127gsto] EA5H].

2.4 DPPH radical 2184 =4

DPPH radical 2748442 20209 Ha 59 ¥
sl SsHTH15]. 96-well plated] E=E=E 3
E FEEY A= 100 w, 99% ethyl
alcohol 100 @, 0.4 mM DPPH 100 W& €1 A&
HAoflA] 308 < WAAZ] & microplate reader
VICTOR X3(PerkinElmer, Waltham, MA, USA)E ©]
g30] 517 mollA FF=E 2745199t DPPH radical
AAGL d2Ta A9 S Aol WEESR
AFEot9 o™, DPPH radical& 50% Adfshs =21

49 Agns
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ICso(half-maximal inhibitory concentration)< T
=3t Zo| A&sHTt.
DPPH radical £2AZA4 (%) =(1-t12+ S3%/
AT F4%) x 100

2.5 Hydrogen peroxide AHEE X

Hydrogen peroxide 27412 2020¥ Ha 59
WS Zarste] 4510151, 96-well plated] 5%
HE ST FdaF = FE=2 AR 100 w, H.0;
20 WE ¥l 37CAA 1082 B9t BRAIFAT 1.25
mM ABTS®} peroxidase(l unit/mL)E 2172 30 WS
A7kt 2E2 0= 37C Y incubatorolAl 10& ¥R
AlZ1 & microplate reader VICTOR X3(PerkinElmer,
Waltham, MA, USA)E ©]-83t9] 405 mollA SF3=S
2431t} Hydrogen peroxide AAEAL 273}
AR FEE AolE WEEER  AREsilon,
hydrogen peroxideE 50% Adfol= 5= ICso2 T
=3 o] ArEsHlt

Hydrogen peroxide A&AZA (%) =(1-t)2-

FI=/AEE F95) x 100

2.6 Tyrosinase Xoff &4 =4

Tyrosinase A3 &4 =4
TAEOISlE FHY] mdo] £35 =
FE44 B71 9 Ztol=aiklo] et Ha
st} ESAHSFATH 5]

Tyrosine®| WSt in vitro tyrosinase A3 A|¥-2
23t Zth 96-well plated] 0.1 M phosphate
buffer(pH 6.5) 110 W, s=EZ 343t FF1F &
22509 A& 10 w, mushroom tyrosinase(1500 U/
n)¥ 10 W= £AYE 91, 1.5 mM L-tyrosine 20
WE EFote] 37CoA 1087 ¥ESAIZ] 3 microplate
reader VICTOR X3(PerkinElmer, Waltham, MA,
USAYE o835t 490 mollA 8=E 455t &
A 2He 2= arbuting ARESHA

DOPA® th3t in vitro tyrosinase A3 A|$- theat
Zt}. 96-well plate©] 0.1 M phosphate buffer(pH
7.0) 170 W, s=HEE 34T JF1F & FE55Y A
= 10 w, mushroom tyrosinase(1500 U/mf) 10 WS
LAY 2 Y3, 0.06 mM L-DOPA 10 WS ¥ o
37ColA 1087t ¥r&A1Z1 3 microplate reader

VICTOR X3(PerkinElmer, Waltham, MA, USA)E ©]
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&3to] 475 molA FB=E AU Tyrosinase

Ao &L izt AP FFE Aolg HEER

ARESHI oM, tyrosinaseE 50% Aol wEQl

[Cso(half-maximal inhibitory concentration)< Tt

=3 Zo] 4AEsI3iT).
Tyrosinase A3N&(%)
4% x 100

“(1-HE BYE/AYT

=1}
=

=t
=

3.

1]

U g

3.1 JYuaF
HPLC mj|

I3(C apsicum)ll= HEZHOZ i3t
AJOJA| 10| E(capsaicinoid) Zg¥o] 2o, =
capsaicin®} dihydrocapsaicin®] 59| oj-25-&
= F93 JEOZA capsaicinoid A& % &F 90%S At
AZH16]l. 1 Qo= aFoll= wEA A EFHQl 4
2oz U#HA gallic acid, protocatechuic acid,

=(Cheongyang peppen)2]

B 2

g 55
= 42
e 2

o] &

p-coumaric acid, chlorogenic acid, catechin,
ferulic acid, caffeic acid & th¥3st HeAHphenolic
acid) AJEE0] HirEo] QlH16]. & ATl A

FEE AR ZE3E A AR JEeE 1
9] mie JEO=E L capsaicindt A & ohdt
AHEAHERIR IHA gallic acid®} protocatechuic
acid TS HPLC oz BAMsl9tHFig. 1]. 84
a3 A
QtoH[Fig. 1B, gallic acid®} protocatechuic acid
2 9F 2.77, 4.4289] retention timeZ 7H{ TY
peak® 7+ 0.106 + 0.01 mg/g, 0.105 + 0.02 mg/g
drgFo = gRlwictFig. 1DI.

AF 9] wj9+E WE capsaicin 4
EoA FAEEA Lottt ol FYAFE <t
& 9485= s Yo 84 & EE
H R84 /47 capsaicino] §EFA| &
g} ol ¥l HgE &
TS AL T AL 5 T AYRE 237t qlod
S, AE, AFE7H 59 7154 AAIE 28EL

[e)
A= EfH=s AE gallic acid®}t protocatechuic

T =

H = =11

FF B 2EENA capsaicinS AEEHA &

=]
R

7

RS

)

L
T
==T11

FE=olle e 28,

acid7t S3=ATH171.
B Aof| ARSE Y B FEEAE capsaicin®]

HEHA guoan A=A ads 7Ids & +
ot Iy, AFLFE 784 28z FEUL

A

3]
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REEEREL
gtk maha,
Herslr] glape s

71 G olFolAo} T

=

Polgke Tise eals) WA 4
JInE B FEES BYE 242

w5 A=) Qg
Aoz mrk

1

=
= T
w7+

i
v

=

Standard, 280 nm
%10
®*°
= Cheongyang pepper, 280 nm
§1ﬂ
(c,.s 2 4 6 8 A
b £ Galicacd " Standard 280 nm
. 1/ s
i Yo I
E“' } fé Protocatechuic acid "
A : i
(LI z T ¢ 5 ) ) ) T ) B 2
18 Cheongyang pepper 280 nm
2n ’
u “‘lll N
2 M ‘\‘.’MM«, | o _
e i A
Fig. 1. HPLC chromatogram.(A); HPLC chromatogram
of capsaicin standard chemical(25 ug/mf),(B);
HPLC chromatogram of capsaicin in Cheongyang
pepper.(C); HPLC chromatogram of gallic
acid, and protocatechuic acid standard
chemical(l ug/mf),(D); HPLC chromatogram of
gallic acid, and protocatechuic acid in
Cheongyang pepper.
3.2 HYUx 8 FEE2| DPPH radical 2HEY
k=il

DPPH radical &7 €442 4t 242 71k 24
3} ThtE ShiE|o] HatMoA] Lt o Z WMok HlA
Hog HALY 259 Al &4 Hrishke AR
2 g3 9IrH18,19].

s wakes Aaddeld] it e Qo] 9
on], S T4 HEL MR wshgAel R 7
7ol 3449 GvkE R LA ArH20). 0
243 328 Ao =& 5 9% AFo] Lot B

=0

3T

o= fRoA §kEAdo] FAA4AF ROS7E BAE
=0, tyrosinasex= °]&3t ROSE ©]8319 tyrosine

& AEAT21 221, oln) ROS} TR A4E A9
FA5] 271 Wehd AHoR 8] ARt T3
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woto] gelow AgETky LA 9lri21,22). ol
HaldgA 3y Eo d#H9] Al oleg2 ) =2 g}
AetEs 7 £ dahd A4 oA 2t B3t =2
Aoz F4€ 4 kil EarEo] QltH23).

H ARo|He HFrE & 2&59 DPPH radical
2AEE sEEE ST A, 5Lt U1l o
2t DPPH radical £7842 S7I6k3t. iz
o= ascorbic acid(AA)S ARESFATE 20124
52 FAYAFE 80% WEHEE F=E5to] DPPH
£ 574 27} 1,000 ug/mﬁOﬂH 22.29%°] 27 &8
= Bl a24], 201 52 HYIFE 70%
oNEC R F&dto] DPPHE 43 A3 1,250 ug/ml

oflA oF 23.0%9 &AZ/de] UERgTL Hiskgt
[16]. £ Aol AR HFE & F2E2 1,000
ug/ml BE=ONA 56.95%2] DPPH 44 E4e UER
o, ol HgZoly o ER 22 fU18WE &
H AFALFEY of 2819 H & £ASS HolEt
e F5, AEiAY 9 AEjA7lo] wet 11 2
< TgsHA verd = AR, QA obdstA A8
T U= BS FERE ARER FEEIN H =2 7
AR aE Yeidtks A2 JdaF & 55 3
F 47t AlE LR waA ofojX=d e 3
ol Y v & U AR

1+ Cheongyang pepper, ICsq : 819.38 po/me

100 4 < Ascorbic acid, ICsp : 43.27 po/me

IS =3 @
=) o o
L L L

DPPHradical scavenging
(% of control)
[\*)
o

@ 25 50 100 200 250 500 1000

Dose (ug/im@)

Fig. 2. DPPH radical scavenging activities of the
Cheongyang pepper in various concentrations.
Ascorbic acid was used as the positive
control. Data are means + SD(n = 4) and are
expressed as a percentage of the untreated
control. ICso values were determined using
the regression equation.

=90

3.3 HUYIFE 8 F==9 hydrogen peroxide
radical AHEM g}

Hydrogen peroxide(H,O2)= Al $£4-& do7|1

A5t AEH AL @Rlo] H 4= 9li= ROSOITH25]. H02
A 9] B4 IR uk A muke B9 4 1, Fe®' 5
I Z2 F5ol23 vhgote] E4do] A3t hydroxyl
radicalZ /5710l AU AFoA ZAA =i 9l
H26]. F1F B FEES LR 24 A9, &
E=7} 2715t Wt hydrogen peroxide radical &7
22 IRt PRI CEE  ascorbic
acid(AN)E AFE3HATH FATET AAS] 1,000 g/l
oA 99.96%2] hydrogen peroxide radical &7 &
3 A} v n e o, I & FE55 1,000 ug/ml
2 43.97%% FATAR g2 AAY <k 50% It
e BosqitHFig. 3] AY1F & FE2E2 5
% o)A o= DPPH % H0; 2tz AA a7} 57t
3o g ANzy EgiAZ0] Z71eb AsHA /\Ea]]ig
gt A3z &4 A YT+ AEd 2752 7
7 A3 a9 248 AAE e EO%:EP.

1T Cheongyang pepper, ICsp : 1072.66 pg/me
1 <= Ascorbic acid, ICsy : 216.49 pg/me

= =

-] [=] L]

o (=] o
L L

Hydrogen peroxidase
&

scavenging (% of control)
[=2]
(=]

[~}
o
L

(=]

0 25 50 100 200 250 500 1000

Dose (ug/me)

Fig. 3. Hydrogen peroxide scavenging activities of
the Cheongyang pepper in various
concentrations. Ascorbic acid was used as the
positive control. Data are means * SD(n = 4)
and are expressed as a percentage of the
untreated control. ICso values were
determined using the regression equation.

3.4 ¥YIx 2 FEZ9| tyrosinase Aol & St

Tyrosmase~ melanin B4 N4 73 5935
gt 3= AARA ofu|Ake] U9l tyrosing A
A]#A melanin A4 A4 DOPA-quinones A
I:H27] Tyrosinased 4 75 weh "Wahd 9F
A=7] W20 tyrosinase Al 4 AF2 AE
FEAA O TAEo = 75 E FRAEE7
‘ﬂ_i 5 wjEizA] Aol glo] §-83F B7holta
o SItH28]l. & AF|AE tyrosinase?] 7|ARA
tyrosmed} L-DOPAE ©]-83}9] tyrosinase®] #I3f

il
o
a2

i?l 4
L ru°I
[o} O::

ﬂl

THJ°I‘OEL_0_u
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2de S 2ol it A¥olA= arbutind} FEFE2 ¥
AFIE B FEEL L-tyrosineS 7|AZ ARRHE  22.94% &Y AolE UERYALE 20128 Kime
A

< Fof 521 1000 ug/miollAl 52.44%= A 5194
S m[Fig. 4Al, L-DOPAE 7142 AMFS 45 1000
ug/mioll A 42.61%2 Al S &Rl T 5 St}
[Fig. 4B]. PJHZT-O 2 AREEE arbutin L-tyrosine
3 L-DOPAE 71A=R AMSES 3% 47 92.82%,

64.12%2 AABH= AL Bolst 4= 9lr}.

(A)

{F Cheongyang pepper, ICs, : 844.19 pg/me
1 < Arbutin, ICs, : 47.54 ug/ng

100 1

-
N
o

80 1

60 1

40

Tyrosinase inhibitory
Effect using L-tyrosine (%)

20 1

50 100 200 250 500 1000
Dose (ug/m@)

0 25

(B)

{F Cheongyang pepper, ICs : 1089.17 pg/me

707 A Arbutin, ICso : 337.42 py/me

60
50 1
40 1
30
20

Tyrosinase inhibitory
Effect using L-DOPA (%)

10 1

50 100 200 250 500 1000
Dose (pg/me)

0 25

Fig. 4. Inhibitory effects of Cheongyang pepper on
tyrosinase in a cell-free system. Tyrosinase
regulatory activities were determined using a
colorimetric method. L-tyrosine(A) and
L-DOPA(B) were used as substrates for
tyrosinase. Data are means + SD(n = 4) and
are expressed as a percentage of the
untreated control. ICso values were
determined using the regression equation.

L-tyrosine 7|32 A3t tyrosinase B/ Ag0|l
Al arbutin®}t #2259 8% f53 B PE 9, 25

=wq

ug/m7HA = FEE0] arbutin} FAEORE W9 £
43t tyrosinase &4 oA AYE YEMILY, 01%9
oA FANEES] arbutind Ht 30.51%2] &3+
ZolE YR} L-DOPAS 7132 ARESE tyrosinase

382

70% oetE= FET 13X 7H=-9] L-DOPAE 714
2 A}83t tyrosinase 4 24 a9E BU5YEY),
B9t E1F9] ISEFEEC] tyrsoinase TS
12.0% ARty Bygtozyn 135 o] 83t upig
O] ThsAdS AAIGE vE QltH23]. & Aol kA
g 8o B2 &5 FYTFolA  L-tyrosineTt
L-DOPAZ 7|d & 3H= tyrsoinase &4 EToA &
Al A a3hg vepdoRN, HFuF B FEE
o] QbHgt sHIE Ym A vl 535 7H V)64 &
TE A 2 EE 5 e 7HsAAE HojEh

4, A=

£ AFoflA= Soll A Al HFETY 159
FEES ol-85to] PSS} vl aIE S 5to] A
155 A8ETE ofl2} 7548 IR A EAY A
73S AABtA} oFict
ARof| ALBSE Y E FEES
A2AE0] T JEHOE UEW,
L-tyrosinee 7|4& ARESH tyrosinase AAJAA
JME s &doz Ueth FYiF= &5
FABHA R dEZ] ofAFERIAL BIO] 50% ol drE
o7 Yelon, Al Eo Rkl i nwo
T3S FE 7ISHE a8 TtolekIdA
A AIgt v]¥ E5(tyrosinase A AHNAE 7|5

294 5E

A &2l arbutin &3] 50% o]A+e]
AYE 25 w/me AsZolA=

Bk
arbutin®] Pl a5 AT FLSH UeEtiTh
AEHOR HYalF B FEES ARYROEN HF
A7l 783t visd AR gallic acid®} protocatechuic
1 5leH, 7154 E Aide] T2
FAkst 9 v gIkE Uehdch oA Jgas
FEE0| & rHAR AEE 5 Ae 7ol L
9, o= ©& &= arbutin 529 7|E v Aol &
Ao g AMEE &= St AFYFEIAAY IAF T
W g2 AHA arbutin HF A= 59 FEo=2
QU5 2~5%2] AHE A UTH29]. olof g
| arbutin®9] EgAEOZ arbutin®
& U Ao KAk 7|54 KR N
3t Ao dEE ¥R &5 dvel 238

oS

e

3N =ie]

DPPH®} H20,
L-DOPA ¥

=
3
=1

)

rO

53l

acide& FHol

=1
g

i Ke)
e dt

==X

TE=

Q]
=

yul



oi

olet. Tt s

=~ [e) 3T

2 AE B8 %*7]7“% Ao HE== A A

of AEoInZ B7] 20l ALgo] et QbEAlo] 2A 1
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