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8 o 1 Foht o FEEC] " VA FFE AAEM &8 TS st shlth
DPPH radical 47 24, AIZ W ROS 54, BI6F10 melanoma cell oA419] AZ =4 2 Ze4lAd]
et Al Hoaw, Al W tyrosinase Al &y}, Hebd A4 oA avtE SAskt. Fott
o FE2°9 &2 DPPH radical 27 243, A Wl ROS &4 Al 4= Fof dtet avE &
A5t B16F10 melanoma cell o4 9] Al BE&o] Be oA 98% olFe] BE&e HEtdle
o, UVARRE S A HS gt 5k oEHor golxle S glstint. £ 10%9] Aldd W
tyrosinase &4 A a¥et 20%°] Webd A oA myE SRIENIH. Fomt o FEES
B16F10 melanoma cello]l thgt SAdo] A, =2 3H4e}t DT tyrosinase &4 A 9 Hatd A
A o fahg B QHGL L ulu BTE A o A5A SE AARAS) AL A5AE
Zelsta.

FAJo] : guG Wep, opl 9 BYIE, I A

Abstract : The purpose of this study was to investigate the applicability of the Psidium guajava
leaf extract as a whitening functional cosmetic material. We measured DPPH radical scavenging
activity, intracellular ROS, cytotoxicity in B16F10 melanoma cells and cytoprotective effect on
ultraviolet A, in vitro tyrosinase inhibitory effect and melanin biosynthesis inhibitory effect. The
antioxidative effect was confirmed through high DPPH radical scavenging activity and intracellular
ROS activity inhibition measurement of the Psidium guajava leaf extract. The survival rate of
B16F10 melanoma cells was more than 98% at all concentrations, and the cytoprotective effect
from ultraviolet ray A was found to increase in a concentration—dependent manner. In addition, in
vitro tyrosinase activity inhibitory effect of 10% and melanin biosynthesis inhibitory effect of 20%
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were observed. Through less toxicity for BI6F10 melanoma cell, high antioxidant activity, inhibition
of tyrosinase activity and melanin biosynthesis inhibitory effect, we confirmed the possibility of

developing the Psidium guajava leaf extract as a whitening functional cosmetic material with a safe

and excellent whitening effect
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et (melanin)> RS A4 st= M A
ZaH, 2Ll ot mFE &4 EMAE
AASt] wF HE ATS ol Ao deA
Rout ARt G Zn], F=2, AHA, A
£ 01:11—53]_ mla-l/] A3 %7\1_4 = owg o]
sto] AlELo] ApER; mR oF Aol FXHT|
FTH1.2). WA Waepd A e mapd
MES] Watd AAofA L-tyrosineCZ2HE o
A9 vkg HAE AH A =Hel[3-7], A=A
715 &otol 29| 7|AFH 5359 443t
MzxE 2HtEo] ZoH8]. ol "Hepde] g2
tyrosine& 7]A&E S}l tyrosinased| 2|3
3,4-dihydroxyphenylalanine (DOPA)$t DOPA
quinone®.2 thAHH & DOPA quinone®] ®Hg
o wat pheomelanin® eumelanin A4 2] 2714
2 ro] A "] tyrosinaser HaEtd F
AE BAhok= 83 B4R AE Uofx &
/33t =of wehdo] 3 AAtET mFo] 7]m],
20, A, A 5o Aa Aol o
tyrosinase 4] A AL ulw Az Auto] |
2} screening GAOIA] I ’\75‘?_] Q48 HIEY
UTHI0L. dA7EA] g7l depd A oA =
AR arbutin, kojic acid, hydroquinone,
oxyresveratrol, deroxybenzyl alcohol o] Hz}
d A A 242 =2 Zeg HUEHL §lo
L, Al =/do] A, ARl EdRiolo] ¢
elo] & 4 Stk BaET QJrH11-13]. o]
et 2 54l Ax, oot A9y a5
71 dd=del Wit BAEsE S7kstHA Hd
=4 Ao digh A7 JET e AAel
o},

T-orH( Psidium guajava)+= ok
(Myrtaceae)?ll 5t= otdthiAd 2224 Guava
52 Kuawa® 2HA1L 9lom, H AAHCR

otdtlyd 715dlell e 2 st AoH14]. F

Anti-oxidant, Melanin, Psidium guajava leaf, ROS, UV-A

ofhe clzRE uR Adent 9 @v 5
orgoz Agsiom, ol e Tk B
S 34 ol AAL el Az, ]
0 dEe, gasn AddzE ARgsh oot
[15-18]. Folute] F@ gReze Toje ¥
=4 _HE<Ql myricetin, apigenin, ellagic acid,
anthocyanin 53 HEY C, 7FREko|=r} =
< g@Fgo=m oMrEel flem[19-21], <lol=
sesquiterpene, triterpenoid, flavonoid, coumarin,
alkaloid, tannin S°] TSEo] Y= AoR o
2 A9 A3E 59 Hiusa QJuH22-26]. F
ofufel ¥t Fa ALY d+=x= ot
A FEEY P 9 FABART], Fomt F

59| bt SA[28], YR o ¢ Z%%
o] 1EY AA &¥H29], & Pk FIH30],

5 Aol tigh g+t 5*0[31], A7 A 2o 1‘41
SF HS @aH32]5°] BEaE St EgH dA
=l Aof 1 Ade Foht o I FEE°l 1
B71AFCRE N JFE] Slow, dEA
% :rLo]-H]-y]. gton] og=2 ‘EJHAL AT O

BA| S7k5HeE, ul= FDACIAIE 200395
EAFUS(Everythmg Added to Food in the
United Stated) 2]AEe] Foput 9 FE5&ES <F
AsHAl AHg o e AFEeRA A FAL
so] QE33). oHE Toph Qe A 2
2H ZE7A7F w2 IR AEEH
AN 7154 SR AARAe] B8 aTE
ajH]gE Aot

et 2 Aol Foht d FEE0] At
s &g v akE ZHd ﬂ' % LA =M 9
7Felde stz Fopt o FEEol digt
kAL S-S A mHE T B16F10 melanoma Al
ZE o]gste] Alze] tigt 54 9 UVAo| df
g Alx Ho ay, dWepd A g oA 2
tyrosinase Aol &/4d& Z4ste] nd avE 4
ot Fopt o FEEY v E aAl=
Mo 7¥s/de lstarat skt
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. AR Z=H|
E Ago] AFgHE Fopp o2 dZ: sto] 70%
ethanol-8-<H o] 1OHH—4 FAE 7t ¥ C A
Hlo]EjetoflA 72 h F&35IAT 72 h 5 AL
< o735l Rotary evaporator (EYELA, Japan)
£ AMESte] AU 5% & cthanolE A|AT
H T extractg Fol & A ARSI

|t
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2.2.1. DPPH radical &4 &4 &34

Tomb ol FEESY L gL
1,1-diphenyl-2-picryl-hydrazyl (DPPH;
Sigma—Aldrich, USA)-&8& AHgste] =z 4
71 B44& EAsk= bloise] WH[34]& ©]45te]
Zstith AlRE 4 s=Er 34T ohF 96

Il plate] 10 mM DPPH &< 180 L%t Al
=29 20 pulE EFste] 2 Aol 37T,
30 min ¢ ¥EEAIZN & 517 nmof|A] &FE=E
ZAstgth, B Alge Zog zioz 33 dt
2oz Awslel BEge SHsiAer, PA
j2FO2E  Ascorbic acid (Sigma—Aldrich,
USME Ae SUekl AHgstact

DPPH radical 47
100— {71+ gl_é]’E/—ErLgﬂ‘?_f 545%) x 100}

2.2.2. A= wi¢F

St EF28(Korean Cell Line  Bank,
Korea)oll Al B16F10 melanoma Cell& F-i5}ed,
10% fetal bovine serum (FBS; Sigma—Aldrich,
USA)® 1% penicillin -~ (100 1U/mL, GE
Healthcare Life Sciences, USA), 1%
streptomycin (50 pg/ml, GE Healthcare Life
Sciences)& High glucose Dulbecco’s modified
Eagle’s medium (DMEM; Sigma—Aldrich, USA)
v zlo]l H7tste] 37C, 5% COIFHole <F
oA Higetlom, AlE F7= 36~48 ho=
Aot Al st

2.2.3. AZY Reactive oxygen species (ROS)
24

Dichlorofluorescein diacetate (DCF-DA) 4

HE o]gste] AL f ROS 5= W3E ZHo}

9ot B16F10 melanoma *ﬂiTEE olgsle] 3 x
10* cells/well®] S22 B2 3+ 5 24 h wjoFst
¥t DCF-DA 10 «M 7‘@7}0}04 30 min %
& Zof|A 8ijoF g+ F Fluorescence plate reader
(Synergy HT; BioTek Instruments, USA)Z ©]
435Fo] 485 nm excitation 530 nm emission
wavelengthol 4| ROS®] #gtara S45k3H

224, A= J&EE 9= UVAY 9§ B16F10
melanoma cell B& &7}

Moon & you(2016)9] =Ho| wel neutral
red (NR) assayE BIOF10 melanoma Af|3Zof tof
?l’ M2 AES ZA31AF 96 well plateo]] well

23 x 10" cells/well®] AIZE 24 h St vjoF
7]‘3’11/\1 &5t 24 h & fopf & FEES
FredE AEgh o ZF 96 well plated] UVA
100 mj/em?E 1087F 2AF & 37°Co4 CO,
HiF7]ol A 48 h Fet ishlTH35]. 48 h &
NR solution (Sigma—Aldrich, USA)e] 1% =3}
g_ oiiduﬂx]i L?}ﬁ]—oﬂ 3 h Eo} Hﬂoka— 1:]-
S AMlE THHeZ 10% formaldehyde 8ol
#7}H phosphate buffered saline (PBS)S ZF
wello] 100 mLZ 20 min *|2]ste] 1A
NR desorb solution (1% glacial acetic acid,
49% ethanol, 50% distilled water)& ZF wello]
100 mL& 7Fste] M2 W NRES FE35H
microplate  reader (Synergy HT; BioTek
Instruments, USA)E ©]-&35}to] 540 nmolA S5

£ St FEe 2oz 33 gHEzo
= Adsto] Bis SAskh

2.2.5. A|8#F HollA Tyrosinase &4 A
=

TJomt o FEE9] Tyrosinase 4 oA &
I #ERIsH] fste] L-DOPAE AHEsHATh
potassium phosphate buffer (0.5 M, pH 6.8)&
$H35] =91 25 mM L-DOPA®F M-tyrosianse
1mg/20mL iEE Zastg}, 7t srEE 3
gt Fopt 9 FEE 10 gL, tyrosinase 140
uL, L-DOPA 30 xLE 21 37Co|A 30 min
HESAIZL & 475 nmolA SEEE S5t
U xR 33] HEEHO=® A sto] Hat
= SAse A dxToms Fomt ¢
FEEY 7 %?. Ao (Morus

Sl ARSI

=1
=
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2.2.6. ‘Qﬂ'q By AAs &

Topl of FEE9] v giE ZRlsk] ¢
sto] depd B4 JAsE S7skeleh B16F10
melanoma A|ZEE 96 well plateo] AMESTL
2x10° cells/wello] HE 2 HZEsto] 24 h 5t
37C, 5% CO, wiF71olAl wiegsotadet. 24 h &
5% FBS2} 100 nM  a-MSH(Sigma-Aldrich,
USAE HjZ|2 W §& Ffop} ¢l FEE5 7
TR 3l4ste] 72 h viFstATh. well plate
of EH]H Hahd %2 microplate readerg o4
Skl 490 nmelA SFEE SHST A
2O 2E= 100 pxg/mL Arbuting AH8-SHATH

2.3. S Azl
B A $9 2% SAHOE 39 of
g Zgete] AY ANE Qo] A8k B

+ BFHAMeantSD)2 H7|5I0H, FA
&+ SPSS Window Version 17.0 (SPSS Inc.,
Illinois, USA)& o]8&ste] BAstE, G914 A
%2 Student t-test2 AASFACE. AP A} p
ol 0.05 ulske W SAHCR {OIF o]z}
9\,\% Jog JL]-;H o}o:h:]-

]
oy

3.t ¥

3.1. DPPH radical A7 EM EH
Toll 9 FEES PE S GotH7]
st DPPH radical 427 &4 53t FAkst
2r-g-Z Fig. 1o Uedeh £ A5 Aa Aot
b o 2E2ES 0.1, 0.25, 0,5 | mg/mL sE=2
Z25t9-2 W DPPH radical A74%S 2IsSH
AT} 63.5%, T44%, 91.2%, 92.4%2 EIE|9]
ovi, gy agomt Gast Agol Hold
7“°§ &2 ascorbic acidS ©]83}o] LotHt
2283 gust ave eEske o 1
mg/mL S|4 ascorbic acid= 96.9%, <otdt
ol FEEL 924%°] DPPH racical &7 24
o] Yel} ascorbic acid® H]5=¢F radical A4
gA4e 3ISHALt. Park er al,(2008)-2 ot
o s % —?Hﬁoﬂ 3t radical &9 ZFet &
43t S A SHE A oM E e 24
= UrE}LH_' Aot HIET Ql=d|[36], o]t
Ayt caffeic  aicd, quercetin, gallic acid,
ferulic acid, chlorogenic aicd 52| H=4 g3t
=59 ol =245 radical &4 BT

TR LR

SOD fAF @4o] EolAle ATA 7} UFE}‘/H:}
I BIEE A Zo)[37,38], Fotut Yol=
2tH o] E(flavonoid), ®d(tannin)A <] ﬂﬂ%:_‘—*é
sRrEECl o FREo] oA [39], o2t 2ol
FAEE SAdo] Uehd Aoz AlmEo] Xt

E 120 O Psidium guajavaleaf ®Vitamin C

-

% 100

5 80

Ed
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T 404
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g. 1. DPPH radical scavenging activity of
Psidium guajava leaf extract.
Anti—oxidant effect was measured by
DPPH radical scavenging activity. The
results are presented as the mean +
S.D. of three independent experiments.

3.2, MEZ M=g

120
£ 100
-
Z 80
Z 60
40
T 20

ﬂ,

Control 8 10 25 50 100

Concentration (pe/mL)

Fig. 2. Cytotoxicity in B16F10 melanoma cells.
The cytotoxicity of Psidium guajava
leaf extract was measured in B16F10
melanoma cell. The results are
presented as the mean=®S.D. of three
independent experiments.

Fotdt 9 F&EE0] B16F10 melanoma cello]
Aol Alx AJE2g&S T Hlx 548 gRlsta
ZF 5, 10, 25, 50, 100 pg/mLe] Zt sZHE=Z
Aot Az =4 37t d3E Fig. 2] Hebh
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ot ME AEL-LS control 100% thH] 99.6%,
98.9%, 98.5%, 98.4%, 97.9%2% ARE&=Z
B16F10 melanoma cellof] Tt A E4do] A<
Ueh sre Aoz salsleld. ol ge A
= Foll 100 gg/mL FEoA o AlES 3
P2 YTt

3.3. UVA =At0ll ofst M= M=s

ZQAe] ot AT BE ayE ZAH5] 9
Sfed UVA 100 mj/em’@ S=¥  BIGF10
melanoma cell of gt Foput & FZEE9] A
Z B3 335 A% d3= Fig. 39 JEhis
th A AEEES control 100% tiv] 7 A&+
of UVA ZAF & 65.5%2] ME BT a3}
Ehgtow, Stopt ¢ FEE9 A% 5 10, 25,
50, 100 uxg/mL BZA 87.7%, 88.8%, 93%,
97%, 99.2%=2 =L ol&Fox AL HS §i}f
7t F7lote A& & 4 AHh oot 22 Ax
= ol 9o =2 PiEE FAdo] Apelde] 9
g DAgataol BAde oAIsHEA UVAR RE 9
B16F10 melanoma cello] tist Al RS 35
el Aoz Atg gt

120

£ 1001 «
-
T 80 o
5
Z 604
2 401
g 20

0_

Control UVA 5 10 25 50 100

Uuva
Conceatration (se/mL)

Fig. 3. Cytoprotective effect on ultraviolet A in
Psidium guajava leaf extract.
Cytoprotective effect from ultraviolet
ray A was found to increase in a
concentration—dependent manner. The
results are presented as the mean+S.D.
of three independent
experiments(* p<.05, **p<.01).

3.4. MZLj rROS £F

AANA S leote] MgV 8 v
AeHA 2B A9 BTt Bosh, 59] b
oAz A HYgo] Fast ¥Ed a4=

T A A4

0. & Ao = Fopt o
ZEo] Al Y 44 oA anE =AY
l5ted A2y RO £ =H3 AIE Fig. 49
Uetict 2 Ad 3'4‘ X ol&z9l ROS
A oA _”é‘__],]——— 015} 213:] Ej) 50, 100
pg/ml A 740}711 AEe serstact

(p<0.01*%). oo} &2 Avt= Fopt o FE2
o] ﬂl‘ﬁ e 7”\1/} z2 7u), 2327 59 7}

S, &
u:
W
*%
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‘ﬂli, 4? 71%‘3 TE aAzMe T

o X oy ©

Reactive oxygen species mhibtion (%)
- 8 8 8 8

Comtral 10 % 50 100
Concentration (ze/mL)

4. Reactive

=
aa

oxygen species (ROS)
inhibition of Psidium guajava leaf
extract.  Anti—oxidant  effect  was
measured by ROS inhibition. The
results are presented as the mean +
S.D. of three
experiments(** p{.01).

independent

3.5. A2t LHOIAM Tyrosinase &M oM &A™
Tyrosinaser= @epd 4 IAA &k A|gh
(ratelimiting) g4z, "Hahd g0 Fasth Zﬁ
A o] ﬂoﬂs}h aar dHA SITH4ll
°q¥°ﬂ M AEE WellAd okt ¢l —7—%%‘31
0.1, 0.25, 0.5, 1 mg/mL LA tyrosinase &
goll  FdF= mAEA Fs] sk
L-DOPAE AME3}o] tyrosinase A A awt
£ Fig. 5ol uEtlidlth 4 dixdozs
tyrosinase A3f &/do] 3t AeoZ 4 A
W) 25E[4243]5 AT FUL BEE
ARgotgint. e 32523} Sopt o FEES
T 9EHOR tyrosinase BAJo] AAHo] &

9l H9len, E3] 0.5 mg/mL FZolA A
FEEN Fopt d FEEL 30.8%, 18%9
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tyrosinase Sl
tyrosinase 4 oA w7 Lepde] jet pop
ZA
=

gdol oAl o] controldt H|S=TH

ah ol FE2o] Wekd G4 Yol Fas

A

140 4

c o o

Tyrosinase mhibition (%)

=]

120 -
100
80
60
40
20

GFL DAL AL AT & AU,

=]

Fig. 5.

3.6. &

-
b2
o

Relative melanin contents (%)

8

-
o Wk
KKK *kk
ﬂ Kk
0.1 0.25 0.5 1

Concentration (mg/mL)

Control

0 Morus alba L. B Psydium guajava

Effect of Psidium guajava leaf extract
on Tyrosinase inhibition activity in
mushroom tyrosinase. The results are
presented as the meanxS.D. of three

independent  experiments ~ (** p{.01,
*%% 50 001).
2! MY AxMs 53

% * .

Fig. 6.

Control ¢ —MSH Arbutin 10 25 50 100
100 z—MSH (9

Concentration (ue/mL)

Ability of Psidium guajava leaf extract
to suppress

B16F10
melanoma cell was

melanin  production in
B16F10
treated with «
-MSH. And activity to inhibit melanin
synthesis  of leaf
extract was measured. Arbutin (100
ug/mL) was used as positive control

melanoma  cells.

Psidium  guajava

group. The results are presented as the
mean*S.D. of three independent
experiments. And statistical significance
was shown (*p{.05, **p<.01).

SHE LR

Fol 91 2&ES 10, 25, 50, 100 gg/mL
B2 2sto] B16F10 melanoma celloflA] &
Zd A A 2 ST d3k= Fig. 60l
Letidct izl Controle] H|s] Hahd AY
e 3 A7lE Aoz g3l a-MSHE A9
sto] datd B8-S oot 7 AlHeH,
A xFes AgE gEE2 100 pg/mL &
ToA 30.5% HolstAl AASHATHPK0.01**).
2 Al AFgH Fopt o FEES 4 Tk
A 11.3%, 14.7%, 15.7%, 20%2] A a7=5
SIS ojot 2 Ait= B Ao AHgE
Tomt ¢ FEFo] Hatd A4

h=}
Hoz g mAL AL A T 5 g9l
o, AE] g 540l Ael g, hash @
Bl e aidoR oS BUzAY B
§ 7Kg shrskt
4.8 B

2 Aol Fopt &
HFE AEN L&
DPPH radical &4 @&A& &3t g
B16F10 melanoma A|ZEAA Q] 2oz HE
o miF Az HY 8 dhd A As| avE
Aot AR Adr FopHr d FEE
DPPH radical 274 24 924%° &<
radical &7 24L& Ustiglen, ¢4 4t
3t 245 et oF A2l melanoma
celle] oigt Az =42 A9 vehtA] ofgke
o, UVAS] tfsf sk o&4Ql Alx B3 Fit
E ZRlstlrt. T3P AT WellA] tyrosinase
g4 0.5 mg/mL sxolA control¥t H|Z=TF
tyrosinase €4S Al stglor, Hapd A
A BT 100 gg/mL F=olA 20%°] Het
d A A aE gl o9t T2

of & of Foht o FE2E9] T
A SES9 =2 radical &7 &

ROS A4 A& &g 3t &
et 2 o™, B16F10 melanoma cell
oAl A& FAdo] ¥, Hapd gl loiA
F8Rt 849 tyrosinase B4 oA 2 wehd
A JAE T 42t vy 7|5 ERE 7
A FFE AEN AT JHedel e AL

2 AtmEo] Ft},

A
oy
o
2,

ju]
=
N

Ir
o

= =11

ﬁd

o
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