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Abstract

In this study, we investigated the applicability of functional materials by examining various physiological activities
with an extract from the Agrimonia pilosa root. The A. pilosa extract showed low cytotoxicity against murine
melanoma B16F10 cells. With little or no cytotoxicity at various concentrations, the A. pilosa extract showed high
levels of DPPH radical scavenging activity (IDsp, 20.70 mg/L) and anti-microbial activity against Bacillus subtilis,
Escherichia coli, and Candida albicans. In particular, it had a high level of anti-microbial activities against
Gram-positive bacteria. These results suggest that the A pilosa extract can be used as a natural preservative. It
also showed inhibition of tyrosinase activity (IDs), 90.18 mg/L), as does kojic acid (IDsy, 89.13 mg/L), and especially,
a higher decrease in melanin content (IDsp, 62.5 mg/L) than the arbutin level (IDsp, 100.7 mg/L) as a positive
control. These findings suggest that the A pilosa extract inhibits melanin synthesis by suppressing the intracellular
tyrosinase expression. These results indicate that the 4. pilosa extract may be an effective material for functional

cosmetics, such as skin whitening materials.
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oxygen species(ROS)®] S AAlst FAaH7} =
Ao HIAEATKS).

AhALS| ol A S7hete X 87 B AR 2Ed X
SO ostE e AR AHEFREY T, 1A
5, 204 A0, ofENalh) S ] Sk A
A Aol gk A77E Bol M= glon 53], sFF
75 ASshs ofrobd APES THOE HEHE
E T e LA tigh #Alo] Frtstar ATk9). I
Ale depd A E7E sk Webd (melanin) ] ¥
E5ol W A A9 A5 2L ¥AT0 2
-5 BEaty] e depd A4S oA ok 1y

- 261 -



262 =T AF A S A A229 A2 (2015)

S %-EHe] st debd FYv FHe /v, F2s
2o B2 13 S tehbll Brk0). Bekd Age
tyrosinase, tyrosinase related protein-1(TRP-1), TRP-2 &4~
o o3l - tyrosinase= 1215 X3S GAhEA A
2hd Aol T8 IS st rk1l). Tyrosinases
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DPPH radical 275 43-2 DPPH(1,1-diphenyl-2-picryl
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Tyrosinase A{sl&MZ=A

Melanin $/30l 583t AR tyrosinase A3 =
AL a4 A8 2y A= DL-B-3,4-dihydroxyphenyl
alanine(DOPA) chromeS- H]24H o] 2]3) =74 8l= Masamoto
9 WHA6)S Wt stk 71A24 5 mM
DL-DOPA £ 0.2 mL, 0.1 M $12k+2=8-91(pH 6.8) 0.2
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(Sigma Chemical CO.,, 250 unimL) 0.1 mL-< 8718} 37°C
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23k F, WST-1 2AH(13)y& ol&ato] AE=4ES 54
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Fig. 1. Cell cytotoxicity of the Agrimonia pilosa extract (APE) on
the murine melanoma B16F10 cell.

The values are presented as mean+SEM. Differences were considered statistically
significant when *p<0.05, **p<0.01.
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(ascorbic acid)Z ©]-8-3}] DPPH &}tz &7 4142
2 s S ST FEE S T AR
= Z+7} 10 mg/L, 50 mg/L, 100 mg/LY] FE= = | %3}
DPPH 2}tz 28-S 4% 27 (Fig. 2), APE &
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Fig. 2. DPPH radical scavenging activities of the Agrimonia pilosa
extract (APE). Ascorbic acid was used as a positive control.

The values are presented as mean+SEM. Differences were considered statistically
significant when *p<0.05.
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coli EXT WEZA C albicanss FYA HEA Wx  EAH 02 As)ab] 13 tyrosinase AN BAE 5743}
9ol &8 ¥ 30ColA, E coli ¥F 37Coll A 48417 Bt skl AAu= 2] FE5°] tgh mushroomr2f €]
sl dlswttu E93-S BAsle] FREHS 23
SHATKFg. 3). HEToIM = e F2l0] AA A ke

< 100
b mmg my) 2280 tetels @Al dehke. £
o, 53], 1ol W FEY0) Mg wA ekt £ w0
o EH FEE AR AFEEH 100 mglrt HES A 3
@ F, ARPEE 42 Aol Ud G s Qo] g 6
913, time cne® AYSATFg 3. N2 B AL &
of Asgol me} el Sl Wo] giglert FEE £

AgA g A= o 1222 B3 ¥, B subtilis, E. coli, ® 2
C albicans 77} t)Z7+ol| W5k 50.5%, 40.2%, 33.7%) E
4 A7 FARY F, BE ADT FHo 4AE & 0
& 8 ¥ 5 AA0P] dic AT A TR Couti g

100 mg/L
F30 B subiliol 018 F2121A A3 7R A ek APE (mel) ——
1 ==0 o -], = O A~
]j_ tq-j/}}v] AUE FEI(APE)S FfHo] 580, Fig. 4. Inhibitory effect of the Agrimonia pilosa extract (APE) on
53] A Aot o] Ao E oy 2HY¢ tyrosinase. The tyrosinase activity assay was performed with
ol g Aelo] SUFS Rlo M A91Fo] tlg  mushroom tyrosinase
AANEA Z A Q] AN 7L 71UE 4 98 Ao The values are presented as mean+SEM. Differences were considered statistically
~ significant when *p<0.05.
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Fig. 3. Anti-microbial effect of the Agrimonia pilosa extract (APE). A clear zone was examined around paper disc.

10% DMSO was used as a negative control; B, time-curve of APE against B subtilis, E. coli and C albicans 10% DMSO was used as a negative control (@) and APE
was dissolved in 10% DMSO to a final concentration of 100 mg/L (A).
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tyrosinase A3]&dS A3 A HFig. 4). FEEAE 10
mg/L, 50 mg/L, 100 mg/Le] 73-%-, 22t 20.8%, 44.7%, 59.8%
9] tyrosinase A3 &4S UERAITE §H, mimi A o] s
A8 ZA kojic acid 100 mg/Lfl] 7% 60.8%2] A3)EA
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$FeA vebtom wgk tE HALA T 95 v
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NA At 540 e FEolA depd A4 Al &85
=45} THFig. 5). rﬂé—} thH]5}e] 50 mg/L, 100 mg/L,
250 mg/L, 500 mg/Le] APE F=olA 217 51.7%, 72.2%,
91.3%, 100%<] Hehd A o4 8AL 3Folstyc)
APE®] 7%, 50% Hehd A& FE+= 62.5 mgL ©|%
om Tk tlET XFAIEEA] tyrosinase 7324 A3 A

2 ZAg3ga dHA JA=(12) arbutin®] HF$-= 100.7
mg/L As s depd A4 A Aol v S
<= «]Ulf&t‘r. Z, ARAE JojA HRu| g e e
A Asfo]l W tyrosinase A3 &7t LERLOF gk
2 A7 FAUE ¥ FEFE(APE)Y 45= wad
A3l gdo] -3t om olo WE tyrosinase AL E
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Fig. 5. Anti-melanogenic effects of the Agrimonia pilosa extract
(APE). Arbutin was used as a positive control.

Values are presented as mean+SEM. Differences were considered statistically significant
when *p<0.05, **p<0.01.
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