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The Anti-melanogenic Effect of Geranium krameri Extract

Hyun-Soo Kim*
Department of Food science and Technology, Jungwon University

Abstract We investigated the application of functional materials by examining a variety of physiological activities of
Geranium krameri extract obtained from the National Institute of Horticultural and Herbal Science. Geranium krameri
extract had a low cytotoxicity against murine melanoma B16F10 cells. At concentrations with little or no cytotoxicity,
Geranium krameri extract showed high DPPH radical scavenging activity (IDs,, 8.72 ng/mL) and anti-microbial activities
against Bacillus subtilis, Escherichia coli, and Candida albicans. Additionally, Geranium krameri extract inhibited tyrosinase
activity (IDy,, 456.86 pg/mL) and decreased melanin content (IDs,, 50.35 pg/mL). The treatment of B16F10 cells with
Geranium krameri extract suppressed the protein expression of tyrosinase in a dose-dependent manner. These findings
suggest that Geranium krameri extract inhibits melanin synthesis in murine melanoma B16F10 cells by suppressing
intracellular tyrosinase expression, as well as directly inhibits tyrosinase activity simultaneously.
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MNEFAG AFgE Axde] nEZEgo} AR AG L 23|
SH EZE-FY (water soluble tetrazolium salts) (WST-1)°] &8
g Erpikformazan)dg 02 RHEE S o] 8IAL®),
Eujzto] Wo] AHEFEE ME FAo] AXE AL ujsich
Eupzke to|u g ZALo| = (dimethly sulfoxide)ol] ol Xz}
A Y8 = =6 33 Al (spectrophotometer)Z 540 nm 2HgHo]]
Al ODHS EAslo] A=FeIAT). vl= A 2E5-23Y(ATCC, Manas-
sas, VA, USA)oA] #<F whe dal-ul A ¥ (murine melanoma
BI6F10)E 10% ZAxElo} ¥ A (fetal bovine serum: FBS, Gibco,
Waltham, MA, USA)°] ¥3%F¥  dulbecco’s Modified Eagle’s
medium (DMEM)IA] Bl<FSIL 24 well plated] 2x10* cells/well
o] L2 AEE HEI T, 37°C, 5% CO, 274 v g3t
o} o] % wjFAH X FEES TEHEE Al 72417 wiks)
Ak A= %2 ek 7F MEsrdAe] Ax FAE
50% A3l FE=(IDg)y AXtste] Ax 54 A=E mdsT

&A+3l g 3= DPPH (1,1-diphenyl-2-picryl hydrazyl,
Sigma Chemical Co., St. Louis, MO, USA) Ztt|Zel]l tfdt =}
595 (electron donating ability, EDA)S 2 =43} TH9). =, 0.2
mM2] DPPHEY 08 mLol| AEFE%E A5 02mLE 718t
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sto] A AIZPEE agAg AFHEIACh AF S Mgds AR
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AAEE F219 48 =432 CFU/mLE 3T
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W2hd(Melanin) 4 F2 @Al #osk= Elo]|ZAY|o] =
A 4 54 28 A3 FA4=E pL-p-3,4-dihydroxyphenyl
alanine (DOPA) chromeS- B]21H ol 2]&] =4 3}= Masamoto 5

2hd A oA 2 73
o WH(10)yS WF st S5tk 714241 5mM DL-DOPA
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SmLel EFA] mushroom EfRe] AW 0] Z(Sigma Chemical
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100 uM 3-isobutyl-1-methylxanthine (IBMX)S.2 dahd A4S H
=3 ¢, MoldE FEEARE APsle] 48217k E1F 37°C CO,
HjF71olA HiFeiGiTt. XS sl MZ2FE S7g8taL, 1200
rpmoll A 57 QA4 ZElste] A & ImL #ESSEA
(homogenization buffer) (50 mM sodium phosphate pH 6.5, 1%
Triton X-100, 2mM phenylmethylsulfonyl fluoride)® -£3IAIZ T}
o714 AL pelletell 1N NaOH (10% DMSO) 200 L= 3713t
3L vortex ¥ 405 nmollA FEEZE SHSIATH FEES AT
S e ARPS tEPoR Sl3 v % WSt
7} Aeisoldel Az FAZ 50% WeRd A A8l FE(Dy)
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Western blot £

AoldE FE2E 9 golZAYo]z whid WydS F4
3171 918k western blot= A3t Th Welzw} MEE alpha-
melanocyte stimulating hormone (a-MSH)Z 712 Hahd AJAdS
53 & A7) AESAH AN HFE FEEANE FEE A
2IslaL 48A17F B_F 37°C CO, #lg7]olA v st wide
AEE 83l PBSE F W AlZE 5, RIPA $5-8 (buffer)
ol BBIAIZIAL icecllA 1AZF B BAIAFATE AEE AE &
3l=S 4°C 15,000 rpmellA] 20327+ AAlEEskL, E55 45
< AL fEl —70°Coll A Bty vild see T
2]7)E (protein assay kit) (Bio-Rad, Hercules, CA, USAYE A&
ato] ZAskth 7 20 ug FH Al FFEH= ARE 10%
SDS-PAGE®IA A7elE sted w8 & &, Egjute|dad &7
L As}E(polyvinylidene fluoride, PVDF) =]l &7 FUt). 2
F200lM 1A17F &<t blocking buffer (5% skim milk in TBST)ell
A e & 12} A (mouse anti-EFe] ZA0]=: 1:200, Abcam,
Cambridge, UK)E 3AI7F <t A20A A2lslT) o] & 102
7bAo 2 TBSTE 53] A2}l 22} &3 (rabbit anti-mouse IgG-
HRP: 1:5000, Santa Cruz Biotechnology, Carlsbad, CA, USA)=
INZE B9t WEEAIH T o] F 107 7HHOE TBSTE 53] AlH
3} enhanced chemiluminescence (ECL) western blotting detec-
tion kit (Amersham Pharmacia Biotech, Piscataway, NJ, USA)=
AEsG . A= Fo]u] XA 28 (photo-image  system)
(Molecular Dynamics, Uppsala, Sweden)”]715 Al-&-3le] 7 3s}
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Fig. 1. Cytotoxic effects of Geranium krameri extract (GKE) on
murine melanoma B16F10 cell. GKE-untreated group was used
as a control. Values are presented as mean+=SEM. Differences were
considered statistically significant when *p<0.05, **p<0.01.
*p<0.05, **p<0.01 compared to the control group.
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Fig. 2. DPPH radical scavenging effects of Geranium krameri
extract (GKE). Ascorbic acid was used as a positive control.
Values are presented as meantSEM. Differences were considered
statistically significant when *p<0.05. *p<0.05 compared to the
ascorbic acid group with same concentration.
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Fig. 3. Time-dependent effects of Geranium krameri (GKE) on growth of B. subtilis, E. coli and C. albicans. 10% DMSO was used as a
negative control (@) and GKE was dissolved in 10% DMSO to a final concentration of 100 pg/mL (A).
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Fig. 4. Effects of Geranium krameri extract (GKE) on tyrosinase
activity. The tyrosinase activity assay was performed with mushroom
tyrosinase. Kojic acid was used as a positive control. GKE-untreated
group was used as a control. Values are presented as mean+SEM.
Differences were considered statistically significant when *p<0.05.
*p<0.05 compared to the control group.
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Fig. 5. Anti-melanogenic effects of Geranium krameri extract
(GKE) in B16F10 cells. Cells were treated with 100 uM IBMX in
presence or absence of GKE at the indicated concentration for 2
days. Untreated group (both GKE and IBMX) was used as a control.
Values are presented as meantSEM. Differences were considered
statistically significant when *p<0.05, **p<0.01. *p<0.05, **p<0.01
compared to the GKE-untreated group.
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Fig. 6. Effect of Geranium krameri extract (GKE) on tyrosinase
expression. Cells were treated with 5nM o-MSH in presence or
absence of GKE at the indicated concentrations for 2 days. -Actin
was used as an internal standard. Untreated group(both GKE and o~
MSH) was used as a control. Values were nomalized to B-actin
before calculating changes and presented as mean+SEM. Differences
were considered statistically significant when *p<0.05. *p<0.05
compared to the control group.
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