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Abstract In this study, extracts from Caryopteris incana Miq.
(C. incana) were investigated to assess anti-oxidation, skin-
whitening and anti-wrinkle activity. The total phenolic compounds
of C. incana extracts with water and 80 % ethanol showed 7.69
and 12.50 mg/g respectively. Antioxidation activity of C. incana
extracts was measured by using 1,1-diphenyl-2-picrylhydrazyl
(DPPH), 2,2-azinobis(3-ethylbenzothiazoline-6-sulfonic acid (ABTS),
protection factor (PF), and Thiobarbituric acid reactive substances
(TBARs). At concentration of 200 pg/mL, the DPPH free radical
scavenging activity of water and ethanol extracts were 84 and
92 %, respectively. ABTS radical scavenging activity of water and
ethanol extracts were both at approximately 99 %. Antioxidant PF
of water and ethanol extracts were 1.56 PF and 1.67 PF, respectively.
The TBARs of water and ethanol extracts were 62 and 82 %,
respectively. In anti-wrinkle and skin-whitening activity, 80 %
ethanol extract had more outstanding effect than water extract at
concentration of 200 pg/mL. The levels of elastase and collagenase
inhibitory activity related with anti-wrinkle were 58 and 89 % in
ethanol extract. The tyrosinase inhibitory activity related with
skin-whitening was 13 % in ethanol extract. The astringent effect
of ethanol extract was 50 %. Throughout the results, C. incana extracts
showed an excellent effect on anti-oxidation, skin-whitening and
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anti-wrinkle activity. Therefore, C. incana extracts can be used as
a new material for cosmetics.
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FZUS-(Caryopteris incana Miq., 2=, F3%, Nursery
Spiracay= WAzl &3l ThAZRE F, Elojgh, 4, $-
ot FEAe de] Bxsit 2 Ak E3elx AHAE
M Z7)% EoI7F ¢F 30~60 cm H== A A 71 EY
o] Y& of 3~6cm HEO HolE Aith £ AFA e
Ador 7-99 Aol Jfslelal o] FFOR wijdEH T
UFe Bsidinh. o Aled UEE 9a e e
AREEEE], A2 B YEE g sto] Wi Addo] wp
Seelal =A40o] A8 gle Zle® deA UthKim 2008). S35
UFeo Hzol|= flavonoid WIFA|, alkaloid, phenolf,
phenylethanoid glycosides, phenylpropanoid glycosides, steroid,
amino acid, 714}, tannin®] &FEo] glom, ksl kg, &
Bae, 713, 7k, 1B, A%, B, 948, o, B
g, 57 2 ARl eE Sol O G5 BAEEATE,
vzHelol, Aol B dEagel deld UrkGao %,
1999; Gao %, 2000; Ha 5, 2014). $-Ejvetolr SEUF=
WG, WEHE, 24§ ol9)9) e SERE BEEA Reky
O P(Kim 2008a), AT/ SHEUF FE=0] vI8AFE &
oflA AR ZHEE AEAG 715 B AT AR
7} Al g Aol

Mot B Aot BEEsl e SEpR ARy

=25
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B AgoM ARE-SE S (Caryopteris incana Miq.y= 2015
d 1€ AFAYGAA ANFH3A, 45 dry oven (Jeiotech,
Daejeon, Korea)ollAl 7AZAIZl & 40 meshZ F25le] A8 2
ARE-sHATE.

g3l
ethanol FEES A&

2 7Kt 24x]7F B9t A2l wt FEIIH Y FEA2
Whatman No. 1 filter paper (Whatman, Maidstone, UK)=
]33k % Qoo we} rotary vacuum evaporator (Eyela NE,
Tokyo, Japan)ollX §=3}] A]52] total phenolic compounds
o] FEE B ARSIt ¥R Axe FEoIA A
G471 T PR om, o]F =T ethanol FEES
FANZE AREEIGITE Pofxl IFES = Fo] FHH
FER gFo] A4S FPsiit.

Total phenolic compounds 3%

Total phenolic compounds®] % %2 FolinZt Denis (1912)°]
Wl Fated SAHERCH, AR FEFE ImLoll 95%
ethanol 1 mLe} S/FT SmLE FH7}SI3 1N Folin-ciocalteu
reagent 0.5mLE ¥o] 2 4oF=aL, 527 U &, FEA
¢F Na,CO; 1mLE 7}3F %, UV-visible spectrophotometer
(Optizen 3220UV Mecasys, Daejeon, Korea)Z 725 nmollA] 1
AIZE ool &3l gallic acidE ©]83 RIS ZHE
&S keI

DPPH radical &A% &4
1,1-diphenyl-2-picrylhydrazyl (DPPH) radical®l
< Blios (1958)2] Wl Fsle] &4 v+ 72+ Al
£ 1mLel] 60puM DPPH 3mLE Y¥lom, tizjdEs A8
Al F75 1 mLE FH718k] vortexdt & AR0A 155 F
F WA o 517mmellA FEE=E S35 DPPH
radical A (%) (1-9+8-7-9] T /ZE72] F45)x100
o2 AAakslsir.
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ABTS radical cation decolorization &%

ABTS [2,2-azinobis(3-ethylbenzothiazoline-6-sulfonic acid)] radical
cation decolorization2] =42 Pellegrin 5(1999)2] Wiol| &
sl 2489tk 7mM ABTS 5mLet 140mM K,S,0; 88
pLE o] oA oF 15A17F WhSAIA radicals AAA AT
©]Z ethanol® <F 1:88 HIEE 410 734 nmol|A tizTe &
F= zZho] 0.740.0027F F =2 ZZ3 ABTS solutions ARE-3}
Atk vk A8 50 uLe} ABTS solution 1 mLE &3t
sion Tl AlE thl S/ 50 ulEs H7skd 30x
7F vortexd+ & 2587k WEEA1F1 2 734 nmell ] FEEE =3
3t] ABTS radical 2784 (%) (1-¥FS-T9] S-4 =/ 2+
9] FFE)x1000.E AAksFTh.

Antioxidant Protention Factor (PF) &3

PF= Andarwulan®} Shetty(1999)¢] ol Fsle] =4 a13it).
10 mg®] B-caroteneS 50 mLe| chloroformell =<1 £ 1mL
£ evaporator® F7]°ll Y31 40°C water batholl4] chloroform
S FFA1Z1 & 20 uL linoleic acid, 184 pL tween 403 50
mL H,0,5 715l emulsions THERITH HRF= A58
100 pLell 5mLe] emulsiond-E& EFaFA oM, tizFole A
5 Al S 100 uLE 71ste] vortexdt §- 50 °CollM 30
B2 HbeAIA WZZ ) 470 nmell] $B=E 573le] PR
W W] =T SEEe] HIE ARtslsit
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Thiobarbituric acid reactive substances (TBARs) &%

TBARs= Buege9l Aust(1978)2] Wiiol sl ZAsIiT).
7= 1% linoleic acid®} 1% tween 4022 emulsion
E3, A5 0.2mLe} emulsion 0.8 mLE 41%oH, iz o=
Alg tl FFF 02mLE %7}6}04 50 °C water bathollA] 10
AZr REGAIATE ¥HS- & "kl 1 mLo| TBA reagent 4 mL
g 7lekal 1587 SR % 1087F W2 A 1587F 2,000
pmlZE A4 EE]
H

rE rE

stk Al g AS ALox 107F
=) 8 & gEals FHe) s32nmelld FFEE Sgsision,
TBARsell that A& (%) (1-9+3-72] TBARs pM/HZT-2]

TBARs pM)x1002-8 AlXraltt.

Elastase A3]a3} &3

Elastase A3 a3} =742 James 5(1996)2] W] £l =
sttt ¥k-F= 02M Tris-HCI buffer (pH 8.0) 1 mLol
7149 0.8 mM N-succinyl-(Ala);-p-nitroanilide &< 0.1 mLe]
&3t 1.0 UmL porcine pancreatice elastase (Sigma-Aldrich
Co., Louis, MO, USA) 8489 0.1 mLe A1E 0.1 mLE ¥
3, xR Al R EH5 0.1 mLE H71Eke] 25 °Ce
A 2087F ¥HSAIA  p-nitroaniline ‘3””‘% EH= 410 nmollA
g8t Ale(%r> (1-9H879] F3=/zT2 5°35)x100
o2 Akt

Collagenase A&} =73

Collagenase A&7} =792 Wunsche} Heidrich (1963)9] w
Hell Fate] S48t ¥HF= 0.1 M Tris-HCI buffer (pH
7.5 4mM CaClL,E 375t4, 4-phenylazobenzyl oxycarbonyl-
Pro-Leu-Gly-Pro-D-Arg (0.3 mg/mL)E <9 712 025mL
2 AlFgW 0.1 mLe] &M 0.2mg/mL collagenase (Sigma-
Aldrich Co.)) 0.15mLE A7, tzTole A8 il 7
T 0.1 mLE #H7ste] A2ollA 2087F BT F 6% citric
acid 0.5 mLE o] W82 AA] A]F]AL, ethyl acetate 2 mLS
A7VsaL 320 nmelN =S S5, A& (%) (18
o] E4w Tt go_L)xloao_i Akt
Tyrosinase A&7 =3

Tyrosinase Al &3 =732 Vincent?} Hearing(1987)] HH ol
F3lo] =435Itk W= 0.1 M sodium phosphate buffer
(pH 6.8) 23 mLe} 712 1.5 mM L-tyrosine £ 0.4 mLe]
E3le] 250 U/mL mushroom tyrosinase (Sigma-Aldrich Co.)
0.1 mLe} A& 02mLE ¥, R A8 i S754E
02mLE H7Fste] 37°CellA] 2022k WEEAIA F-8% 475 nm
oA EFAsd, A& (%) (1-9-72] S E=/m=7e] &3
T)x1000.8 AXrEiT.

zl“gii}(Astringent effect) 3%
Astringent 959L Lee 5(2002)] 3ol el 43190

o1 o
o} WES T et fAkE 2o T (hemoglobin)yS:
ARS8, MU"?E]{J: §710 7ol &gt smI=dl &

o (Sigma-Aldrich Co.)g 1112 Y3, tZ2Fol= AE il &
F4g A7isted A Efke ok 2,000 pmellA 20874 914
By 3 576 nmolA F4EE A8t Astringent B3-S

Z
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(1-8h812] FFE/METE] F35)x10022 HERH T},
SAA

BE Ay 33 HlE =459 2k5e] EAx]El= SPSS 7.5
for windows (Statlstlcal Package for Social Science, Chicago,
IL, USA)E ol83lo] Hit + ¥FHAH(mean + standard deviation)
2 FAEI B4HEA(ANOVA)Z Duncan®] T 917473
(Duncan’s multiple range testys A3t A|87F] fFoxE

p<0.05 FFo =2 v BEASITh

A3 9 3F

Total phenolic compounds®] &&= =7
Total phenolic compounds 1,0000] 7}A] o] d&zl 2 EA]
o] 2z} thARHEOIH, benzene IE|ol] X|ZhEo] U ol A

MM
9] .OHE W= 2|2 7143 UThHan 2009). -OH7} free
radical?} $HIHF-S

o Q8 Pasl, WL, e 5 ol
o 7K Agelay mskE At

[
I#A Ith(Nam 2004). =
FUH] ER/F total phenolic compounds®] F& TE& z}?_]
StAl, B3} ethanolZ F&3 ¥ 100 ug| total phenolic
compounds &S —X“?} Azt 742} 25.56, 36.68 pg/gS = vi
T WA o] S ERIE 4 ATk EE 100 pg/mLe]
%‘—_l_i 289 FZUF9] total phenolic compounds®} 8H
100 pugel AEAEE Hlwal] S8l AAzodss S48 23
Fig. 1-BollA2} 7ol 100 uygmLe] T2 ZAE FZpF9
total phenolic compoundsell ]3] ¥& HARFeiFo] UrE]rlTAL—
], IFE 100 ugdllM= E3 ethanol ZH2F 27, 43 %2 U4
o7 vko HxjFolzo] Yeldtt o= 2] total phenolic
compounds®] I FARGE HES UERGSH o]E T3
total phenolic compounds®] ] 27}3“%% AR so] &
7RItk Zs & g Ao mebs rkstast, e %
v g3 5o Mg Zm@'—r«] IPw FEE =24
% total phenolic compounds®] F=o 8] FFS S Ao
2 doz]o] &% AgoA = total phenolic compounds®] &5
= Xdste] APt olol At I3 FEE]
2 total phenolic compounds®] ]Xq—’,‘—% ZAE Yolry] ¢
g ofg] 7] FE8uE ARSSle] sl wel 2AEk total
phenolic compounds®] #HS =743 E} FEUFE ost
|mZ F=3 23 Fig. 1C9F 70| water, ethanol, methanol,
acetone, butanol FEEo|A Z+Zt 7.69, 1147, 9.95, 6.51,
8.65mg/gS 2 ethanol FEE°] 7} EL total phenolic
compounds $F#-S UERNITE Ethanol &% WE total
phenolic compounds®] & =43 A} Fig. 1D} 20
ethanol EE29] total phenolic compounds ] FEo]E4]
o2 A Freltt 80 %ollA 12.50 mg/gl 2 7MY =A &
A=At
wetr] B AFoA= 80 % ethanolS F& Sull2 ARE-3l]
28-S 7183} 3L total phenolic compounds®] £3=2} HY
Aol =2 & FEE%(Yoon 5, 2005) ethanol FEE32] H]
WE P AlE FEEE ARSI
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Fig. 1 The effect of extracted in solid (A), DPPH of solid and phenolics (B), various solvents (C), ethanol concentration (D) on extraction of phenolics
from Caryopteris incana Miq.. Means with different superscript letters are significantly different at p <0.05 by a Duncan's multiple range tests (n=3)
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gt AFo|th(Que 5, 2006). ©] FEE HAES] 584 T
8718 2220 FAIEL =4sh= u}mgi DPPH® ]
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o AAFAFTE EZ“YJ A3 Fig. ZAQ} 7ol
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decolorization 874 =29 itsle S 4T o AR,
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o] F&E&E Y ksl E-o o8| &ARO] radical S
2M0] 2= A7 E o] &3 THFellegrini 5, 1999). ZE‘/}
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dol| tigk kst A4S AL(Cho 5, 2006), FFH o=
antioxidant protection factor ol tigt PF7} 1.20 ©)’do] =
W ome GBS AUtk WsE Kin F, 2013), 32
UF 258 o83l PFE 233 43} Fig 2C9F 7ol &
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Duval3} Shetty(2001)7F €5 ethanol FE5&52 ©|83l9 PFE
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SISAth. PFe} o] A8 49 kst S
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(MDH)¢] &2 =743t AFo]th(Kim 2008b). TEUY =
55 ol —s}o% TBARsE =43+ Z3} Fig, 2D9} 7o) &z}
ethanol &5 100~200 pg/mLe] F=ollA 2+ 60, 80 % ©I
28] & eI Kim 5(014)°] =7 B3t
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Fig. 2 Antioxidant activity of water and ethanol extracts from Caryopteris incana Miq.. (A): DPPH, (B): ABTS, (C): PF, (D): TBARs. Means with
different superscript letters are significantly different at p <0.05 by a Duncan's multiple range tests (n=3)
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Elastase A3 &3}

Elastin® collagen?} Z&% 722 A%H JHZ FFe zy]
ZZo) ZAg). Elastase= F4-¢] €4S 2dshs 718 ©
i ZQ] elastin, fibrotectin % collagen Ba3tar 95e)
I=% 72 A4S BolRA TeER FES fdse HE
o]d g4o|th(Kligman 2000). Elastase As|A|Z+= EHEﬂQE
ursolic acidZ7t JoH, FJF A} FE& NN B
7R Ae=E & dEA Urh(Tsuji 5, 2001). o]t ZE -rr‘?uf
7 AHH elastase AMNEAAES =43 ZF Fig 37 o] &
ZZBoM= 347]— YRR @gkon | ethanol FEEoME
200 pg/mLe] F=ollA 58 %2 elastase AaNEAS YERAATH
Ethanol —?%%0] A4S Rtz A3 ursolic acid=.Th
elastase As|&AJo] 43 Aoz YElG O™, Chodt Choi
(2010)7F el €4 FEE9] 500 ugmL =4 elastase A
S S A7 38 %Y ANEHS HERATL B
st A5} Lee 5(2014)7F AFAUS- 9 ethanol FEE2] 300
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Fig. 3 Inhibitory activity of water and ethanol extracts from Caryopteris
incana Miq. on elastase. Water extract has not shown activity on elastase.
Means with different superscript letters are significantly different at p
<0.05 by a Duncan's multiple range tests (n=3)
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Fig. 4 Inhibitory activity of water and ethanol extracts from Caryopteris
incana Miq. on collagenase. Water extract has not shown activity on
collagenase. Means with different superscript letters are significantly
different at p <0.05 by a Duncan's multiple range tests (n=3
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Fig. S Inhibitory activity of water and ethanol extracts from Caryopteris
incana Miq. on tyrosinase. Water extract has not shown activity on
tyrosinase. Means with different superscript letters are significantly
different at p <0.05 by a Duncan's multiple range tests (n=3)

o] AfrobrlEeolM /3= (Han?t Kang 2008), ¥FE A|A|
3laL AasH &= @,Qé 3t} Collagenase= AFe|Aol o3t
ROS (Reactive oxygen species) % 3HFo| <93t ~EZA B
oz Q9o oJs) o] Z7I8laL collagens Halste] FE
Agel fd]lo]l He Jaolth(Yu 2013). T3 Url'f— FEER

collagenaseA AaALEE 8 A+ Fig.. 49} o] B F2E

A EI7F YERIA] 9k o ™| ethanol FEEIAE 50~200
ug/mLe] %:Eoﬂf\i BT 75% ©o]’d9 collagenase A4S
el 53] 200 pgmLe] F=ol4 89 %S -3 A5)
245 UrEhH?iD} Wb Min 5(2004)°] 1% T4} ethanol
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Fig. 6 The astringent effect of water and ethanol extracts from
Caryopteris incana Miq.. Water extract has not shown activity on
astringent effect. Means with different superscript letters are significantly
different at p <0.05 by a Duncan's multiple range tests (n=3)
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