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We investigated several biological activities using the ethanol extract and its fractions from Pimpinelia komarovii leaves to
evaluate the usefulness of its extract as a functional biomaterial. The ethanol extract showed antioxidant activities, such as
DPPH scavenging activity (ICso= 231.8y¢/mt),” superoxide scavenging activity (ICso= 23.6ug/mi), and xanthine oxidase inhibitory
activity (ICso= 587.8ug/mt). Its EtOAc fraction showed the strongest antioxidant activities among several fractions. The inhibitory
effect of ethanol extract on tyrosinase activity was higher than water fraction. When 50ug/ml of EtOAc fraction was applied,
the inhibition ratio of tyrosinase activity was much higher (42%) than that of melasolv. The EtOAc fraction also showed higher
inhibitory effect on melanogenesis in Melan-a cells. The n-hexane and EtOAc fractions dose-dependently inhibited the NO
production in a RAW 264.7 cells. These results suggest that extract of Pimpinella komarovii could be used as functional
biomaterial in developing a skin whitening agent having the antioxidant activity.
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Pimpinella komarovii (100 g)

1) Extraction with 70% EtOH
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2) Vacuum filtration

70% EtOH extract (10 g)
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Figure. 1. The fractionation using solvent partition from the ethanol extract
of Pimpinella komarovii.

N ES

a2 g d4a odoliEHolE EHEL 100% eEE
=91, ey B EYEL 100% I¥&7 1 x Phosphate
Buffered Saline (PBS, pH 7.4)7} 1:12 &E3d {9 & 7|31

443 LA F AFst] AT

Diphenyl-2-picrylhydrazyl (DPPH) XlRR&|7| &H
2o &3
AAR}F A% (electron donating ability) Z3-L Blosis ¥l
©]g DPPH A-f-87] &AW wat S A0H26). F,
gk2d =9 g7 FE2 AEE 96well platec] 100 w0
Bz g1 04 mM DPPH %91} + T 7@7}6}04 A LA

! 35Ut ol

zTe E—— butylated hydroxy amsole (BHA)E A&
DPPH Af-f8l7] £2AERL ot 2oZHE
"’*%'}ﬁJ_ DPPHY &3=7} 50% 74T o veus A

29 FEIC0)E EAFRAT

¢

DPPH Z]--ﬂ-‘ﬂ"l—‘q 7] 5:7-]%}@(%) = (Aconu'ol'Asample)/Acontrolxloo
A = AR 712 054 FHE
A = NEHA ABEE A1 B39 FAE

Xanthine oxidase A %! superoxide &7 &4 =3

Xanthine oxidaseo] &3} uric acid A4 290 nmolA =
719 E3zd o 2AHsPYLERT), HRTOZ allopurinol
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E A7 AHEE melana ATE GBI H SN A B
< non-tumorigrnic mouse melanocyte cell line .2 C57BL2]
embryo 258 {FI& HEo|} Melan-a MFEE 10% fetal
bovine serum (FBS, Gibco), 1% Antibiotic-Antimycotic
(Gibco), 100 nM 12-O-tetradecanoylphorbol-13-acetate (TPA),
L-glutamine$} sodium bicarbonate”} &% PRMI 1640 ¥ =]
(Gibco)E AHE-314] 37T, 10% CO, Al EH] 7oA Hj kst
Aot =3 RAW 264.7 Al EE murine macrophage cell line
© 2 KCLB (Korean Cell Line Bank)ZHE ¥obito}
10% FBS$} 100 unit/ml penicillin, 100 pg/mé streptomycin®]
¥3H DMEM HjA|(Gibeo)E AHE-3tA 37T, 5% CO, ME
w g 7]oll A wl 3t

MTT assayE 0|85t MZSY =H

Melan-a M EE 24 well platesl] welld 1x10°7]9 HNEZE
AE3a 24A7HEQ 37C, 10% CO, A Zu| k7)o A H) <k
T F ANEE 24 welldl 12.5 pg/ml, 25 pg/nd, 50 pgimd
223 100 pgymld T2 A2 stel 4847 wjokst )
7)o 2 mgmie] FEE AZF MTT £ 200 (E A7}
81 TG vk RASE 4TS wjgsle WAE A
Asta AEE PBSE 23 AAEstYth Z+ welld DMSO
200 & 7}8t4 ELISA reader (uQuant, USA)E 570 nmol]
A FB=E EAsQO

ot MY K&l &y =3

24 well plated] welld 1x10°1¢] melan-a TS HE3}
3L 24A1ZHFQE 37T, 10% CO, MEH 7NN wjoks 3
ABE 449 welld] 125 pg/mlb, 25 pg/mb, 50 ug/mé 12
31100 pgme] TEE A3t 33U AR AT F wjx
£ AASIL AXE PBSE 23] AH3IYch 7 welld 500 0
9] 1IN NaOHE 7}3}3 56 C oA 308 £3]8 3 ELISA
reader (uQuant, USA)E 405 molA EF=3 2354}

Tyrosinase X3 &4 =%

Melan-a A EE 24 well plates] 92 71&8 HH7 9
A M &, welld] MEE ALY AFE JAEL
THE T, lysis buffer (0.1 M sodinm phosphate buffer, 0.2 mM
phenylmethylsulfonyl fluoride (PMSF), 1% Triton X-100)E
ZFt AT Aol A st MEE FHA7IT 4R T
F AF3YE Hstq Z2EHEAA AHEEHT 4 AR
£ ¥ (12.5 mM L-Dopa, 1.5 mM L-tyrosine, 67 mM
sodium phosphate buffer (pH6.8))¥ 3L 37ColA 1A7H5<t
HHg-A)1Z] & ELISA reader (uQuant, USA)S o] 23} 405 nm
AX FZ=E £33

Nitric oxide (NO) &7

RAW 264.74 Z | A lipopolysaccharide (LPS)ol] 2]&} A4
H NO&| %2 Griess reagent2 =333t} 48 well plated]
2x10° cel/mb 2] RAW 2647 A& AET 24747 A H)
F ddth 2 ¥ WiAE AAsT, A8 FHE wAE
AESL 1AZE F LPS (1 pgml) M3t A s}

TY ZUAA 24413 Fk uiFete] 100 ©be] ERFYE
96 well plated] ¥ 5 Griess reagent [1% (W/V)
sulfanilamide, 0.1% N-1-naphylethylen diamine in 2.5% (V/V)
HiPO4JE b3t 1087 A2 A wjkg & ELISA
reader (uQuant, USA)E ©] &3} 540 nmoll A A a4t

SRS FEEQ FuME gy

2R deEg FEEFH ¢A8 £Y59 s
g4 @ ZA#ZS Table 191 et DPPHY A-H
fEl71 24 4L due FE2EF ¢34 BEE BT
M Heszd mg v= JEHoz Fred. &3
a 2EE F oHclAEHo|E 23 &=L DPPHY A
7] &A 849 uzF<Q BHA Hoh ozt "ozl &4
S Hoy g RFIEEHTE dA3] 22 84S 23
glom, oWl ICs F 96.99 pg/mlE LVEFTHTable 1).
L2AUE JdEg FEE ¥ ¢34 EIE xanthine
oxidase 1A &4 = superoxide radical AAZ Ao I A
3} F Table 19 JeEMIR Y =FUE &8 58
2 £ RIYE BT ¥5 o&FHOF xanthine oxidase
AAGAHE BHHow, JHoMHE EFEo] EYEF
ICso 3k°] 179.06 pg/ml O E &2 AAEAYS B THTable
D). 53 =FFUE JdEE FEF 9 Ao EES
Bere E3E9] superoxide radical 2AFA ICs #o] 2
Zt 23.57 pg/mé 9.74 ug/mé, 17.68 pug/mlE UE} HERT
allopurinol (ICsp=6.80 pg/ml) °) Hlmale AF FHol=)x|
e T2 9AEAHS YT (Table 1). 0|9 22 &7
oju] ®Hi B uis} Zo] 9] A3, A HA F
2453 REHAE e 98S FoEHN =394, & ¥
ARAE & JdUstAY Adste £94=2 859 HE,
oJekE, FAE T B2 EoplA ol EFE F&33
ot gy =F2UYEL §43 E9E VxR 3o @
@3t AA WelA dojus B 4s8Fd 2EHA ¥
£ o] 83 AUAER ALEH oA

Table 1. Antioxidant activities of the ethanol extract and its fractions
of Pimpinella komarovii

ICso (ugfmd)”

Treatment DPPH radical Xanthine oxidase  Superoxide radical

scavenging activity  inhibitory activity scavenging activity
70% EtOH extract 231.86 £+ 0.35 587.81 £ 20.65 2357 £0.38
n-hexane fraction >1000 435,61 £ 7.09 3837+ 114
EtOAc fraction 96.99 £2.44 179.06 £5.91 9.74 £ 0.99
BuOH fraction 169.40 + 7.49 282.13+0.14 17.68 £ 1.69
Water fraction 603.88 +17.20 553.82+123 46.65 £ 14.64

BHA" 6.94 £0.48 N/A N/A

Allopurinol NAY 380+0.15 680063

D ICs values were calculated from regression lines using different
concentration in triplicate experiments.

» Butylated hydroxyl anisole.

? N/A : Not assay.
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o vl&] 12.5 pg/ml, 25 pg/ml, 50 pgmle) FESL oF7hel
zpol7h oy frogwe Wals JehlA ¥gten 100
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Figure 2. Cell viability rates of the ethanol extract and its fractions of
Pimpinella komarovii in Melan-a cells. The data represent the mean + SD
of three determinations.
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Figure 3. Melanin contents inhibitory activity of the ethanol extract and its
fractions Pimpinella komarovii in Melan-a cells. The data represent the
mean * SD of three determinations.
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9} Zo] 274 melazove X EA] 40%<] tyrosinase A3
24& Bon, =5AUE Jdeg F2E 2 44 £
58 47 12.5 peiml, 25 pg/nl, 50 pg/mé T A A
AEE FEEL 07%, 2.5%, 125%E F& A &4&
Btk =g ZH7te] REEE F e E FIYES
A i3t ot o|E EgEo] 50 g/t FEolA
43%, 42% A4 el dxT By b g2
tyrosinase A3l 4L RE. olgi3t Z7E £ v melan-a
AEFAY =8FAUE J8E F2E 2 ¢3F £8E
o o dabd A4 ZAE tyrosinase A3 Ao 23
Aol Fog A1Fe s Addh
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EEl EtOAc
BuOH
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20 A

16 1

Cell Tyrosinase Inhibition Activity (%)

control melasolv 125 25 50
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Figure 4. Cell tyrosinase inhibitory activity of the ethanol extract and its

fractions of Pimpinella komarovii in Melan-a cells. The data represent the
mean + SD of three determinations.
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Nitric oxide (NO) Mol O|X|= A&

38 715S ML e 5339 F28lE (polyphenol)
AL, 3852 (curcumin), 2] (rosemary: Rosmarinus
officinalis Linn)5°] 95%#¢S Al FIZAE A&
Hi, o8 FETAT FFVLL Yol FAM
2AANINZIE §0h30). wepA ikd o] FL
UE deg FE2E5 2 479 BYE et 3

RAW 2647 A XA NO A4 A FAL EX3
ICo2 A3t o™, 1 AFAE Table 201 UeUigith &
EYE7 dgolAdolE BFEE9 NO A dA&d o
ICso gkol 242t 6.27 pg/mt, 7.14 pgmbZE 713 & A&
& Uyttt oj8d dae =23 EY FEAR 23
5T ¥EF EF A7A2 3olH F28 7%

g Aozt Ats ¥

3

to o o > 8

Table 2. The effects on LPS-induced NO production of the ethanol
extract and its fractions of Pimpinella komarovii in RAW 264.7 cells

Pimpinella komarovii ICs" (ug/ml)

70% EtOH extract >100
n-hexane fraction 6.27 + 2.9
EtOAc fraction 7.14 £ 0.8
BuOH fraction >100
Water fraction >100

Y ICso is the concentration producing 50% inhibition of NO production
in RAW 264.7 cells.

o Of
41 b |
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