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M A
29l 5] FAFo] dojuhH | FoA = ol dl&st
of WS ATt 42 AR (No ef al, 1999;

Costin and Hearing, 2007; Dheeraj et al., 2017). Bl
FJHEY e 7AZF F2 EAste dald AAAE
(melanocyte)ol| A A= ZFAEAAGAHE (keratinocyte)® Hg
ol ¥R FyZFo] FAHo P ¥stE doFitt
(Slominski et al., 2004; D'Mello et al., 2016). HahdLe 3
F5 BHEste 98 sht dapde] Y88 FFSs)et
R Z SR 7v], =2, HE 9 TS doFith
(Miyamura et al, 2006; Choi et al., 2010; Pillaiyar et al.,
2017). o]2igk EAIE shdstr] flst] dA7EA] EFE, A
Ah delolil oppfole | -84 xFEE 5o A &
A7F W= oI o ARSA 9] FHR A2 IFmy
Zfel thE BaAdo] E71Ea Uk (Inoue er al., 2013;
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Background: The inhibitory effect of Rodgersia podophylla root extract on melanin production
has been reported, however, the study on the optimal extraction conditions that increase melanin
inhibitory activity has not yet been performed.

Methods and Results: In this study, we compared the melanin inhibitory activity of R. podophylla
root extract obtained through different preprocessing and extraction methods. The melanin inhibi-
tory activity was examined using Melan-A melanocytes. The results indicated that the inhibitory
activity of R. podophylla roots collected in August was higher than that of the roots collected in
May and November. Additionally, non-dried R. podophylla roots exhibited higher activity than
dried roots, and the stirring extract was more active than the ultrasonic extract.

Conclusions: Collection of R. podophylla root when the temperature is high, without drying, and
stirring extraction are considered to be the optimal extraction conditions for increased melanin

Key Words: Rodgersia podophylla, Melanin, Extraction, Melan-A, Tyrosinase

Saeedi et al., 2019).

SRR (Rodgersia podophyllay= 7375
sh= ofgsidolE=A Eluete] A7, AE,
o] 2B} (Kim et al., 2002). E7)R1 =)ol oh
A AxRE AR 7 B35 (Chin ef al., 2004) 2
% @3 (Chin et al., 20067} B3E B} &
Fsiepzt #H2 S0 A3 ] FE229]
Fx @371 (Pyo et al., 2020), & FEE2

AAEA (Kim et al, 2019; Kim et al, 2020)°] B35
Ank =AERA L] ARl i AFEE AFOlA
quercetin 3-O-alpha-L-(5"-O-acetyl)-arabinofuranoside S H] &
3t 22 flavonol glycosides, bergenin f=A] 5] Hirgn}
Ao} (Chin et al, 2004; Chin and Kim, 2006) ¥ 2] 2]
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B AgolA] ARES =AU EA] (Rodgersia podophyllay=
A7V eI A 2 At gelaot st
4 483 s dyHomiel 43 9 Aguol A8
Sk, AUISAS] HelE Holslel 2RAR ARG F
A% AN Ee vk I3l 95% olehe-S AMg-sle] Wit 2
205 F2a90m, DA RE 0TI QEAZ F 54
1 95% o|ehe-S Apgalo] wuk @ 2&w FE315T)
%2 overhead stirrer (EYELA Co., Tokyo, Japan)E
ARgale] Aeold 1 A7 3 3] ke EEagon] 285
ZFZ & ultrasonicator (Branson Ultrasonics Co., Danbury,

SA)E AHgSte] Aol 1 A7 3 3] W 22 )
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2. HIZHHQE 2 AlZFR
whe2 Gele] Wehd AYAE
researchAl (London, England) ZFF Eitol AL8-51%
10% fetal serum (Gibco BRL, Gaithersburg,
MD, USA)# 1% penicillin-streptomycin (Gibco BRL,
Gaithersburg, MD, USA), 200 nM2] phorbol-12 myristate
13-acetate (Sigma-Aldrich Co., St. Louis, MO, USA) 7} &
% RPMI 1640 (Gibco, Grand Island, NY, USA) HjX| &
ARg3led 37C, 5% CO, 2701 vetAth. Melan-A A3
(1x10° 7HE 24 well platecl] FHE31L 24 A|7Hs<t viest
T Z}zte] F== 1) (propylene glycol : EtOH : H,O=5:

21 Melan-A A|¥+E cancer

bovine

3:2)00 =1 10 8] =7HIEA) AIEE 1 Y 1 3] AES
Hix] e} S 3 L7 A28t
3. NZMEE 53

upA e 22l 24 AIE Fol wiAE AL MEE
phosphate buffer saline (PBS)ZE A& 3I3th 10% oflg-2l

=21 0.1% crystal violet 200 (& H7FSIaL 5 71 2320

A wfeFsle] Aolle MEE AN dAE AEE 5
F42 2 W1 AFHE 1 mee] dERe-S FHrksted 10 ¥7F

Ll microplate reader (Tecan, Ménnedorf, Switzerland)

=
2 A}gated 590 nm oA FEEE A5

o1-=
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4. WA MMEIO| =X

R 2] 24 AlZF Fofl WiRE A|ASL MIEE PBS
2 AlF Y 72 well @ 1 ml €] 1N NaOH & 78l
wHkEle] WEd-g 590 $ microplate reader (Tecan,
Minnedorf, Switzerland)Z ARSI 400 nmoj|A] S =5 =
At
5. Tyrosinase MU A

Phosphate buffer (67 mM, pH 6.8 =<1 8.0mM levodopa
(L-Dopa) (Sigma-Aldrich Co., St. Louis, MO, USA) 120
8 o] FER g 591 EAHIEA AR 40 U E
96-well plate®] ¥o] 412 F phosphate buffer (67 mM,
pH 6.8)° =<9 125 UMl mushroom tyrosinase (Sigma-
Aldrich Co., St. Louis, MO, USA) &< 40 42 #7}alo]
37CoA 30 £7F st & AMAE dopachrome?] %2
microplate reader (Tecan, Minnedorf, Switzerland)E A}8-3}
o] 490 nm o|4] S8k}

6. ML THUT woizy =X

R A RS

Melan-A Kﬂ‘goﬂ 3 97 A T lysis
buffer®2 ©HAS FEeith 59 TE 50 12 = 8%

SDS-polyacrylamide gel2 A}R&-5Fo] XU] 4
2 TRP-2 primary antibody <} anti-goat secondary antibody
(Santa Cruz Biotechnology Inc., Santa Cruz, CA, USA)E
AFE-3le] Bl 5 enhanced chemiluminescence (Bio-Rad,
Hercules, CA, USA)S A3l A&t

< tyrosinase

7. %ﬂltc'!?;.
7t AYAN= Het + 2T (means + SD)YE FAISHA
© ™ GraphPad Prism 6.0 (GraphPad Software Inc., La

Jolla, CA, USA) Z2 13 & ©] 83} One-way ANOVA,
Tukey Multiple Comparison® 2 #2135} 3 p-value <0.05
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1. Effects of Rodgersia podophylla root extracts on cell
viability and melanin production in Melan-A cells. (A);
effect on cell viability. (B); effect on melanin production.
RP-HD-SO; Rod%ersia podophylla root extracted using

ultrasonic after

ot air drying, RP-HD-ST, Rodgersia

podophylla root extracted using stirring after hot air

drying, RP-ND-SO; non-drying Rodgersia podophylla

root extracted usinﬁ ultrasonic, RP-ND-ST; non-drying
a

Rodgersia podophyl

represent the mean of triplicate experiments.
and “p < 0.01 compared with untreated grou
values with different superscripts are significant

among the groups (p < 0.05).
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Fig. 2. Cell viability and melanin inhibition of non-drying
Rodgersia podophylla root stirring extracts by collection
time. (A); effects on cell viability. (B); effect on melanin
production. RP-M; Rodgersia podophylla root extract
corrected in May, RP-A; Rodgersia podophylla root
extract corrected in August, RP-N; Rodgersia podophylla
root extract corrected in November. Arbutin was used as
positive control. Data represent the mean of triplicate
experiments. p < 0.05, p < 0.01 and ~p < 0.001
compared with untreated group. *’Mean values with
different superscripts are significantly different among the
groups (p < 0.05).
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h/lla root extract corrected in August (magnification 200
la root extract corrected in August) treated cells.
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Fig. 4. Tyrosinase inhibitory effect Rodgersia podophylla root
extract corrected in August (RP-A). (A); inhibitory effect
on tyrosinase activity, (B); inhibitory effect on intracellular
tyrosinase level in Melan-A cells. Data represent the
mean of triplicate experiments. "p < 0.05 and “'p < 0.01
compared with untreated group. “’Mean values with
different superscripts are significantly different among the
groups (p < 0.05).
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