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Abstract The extracted phenolic compounds from Pinus densiflora
root were examined biological activities for beauty food. The
tyrosinase inhibitory activity which was related to skin-whitening
was observed. The tyrosinase inhibitory activity was confirmed to
be 92% in ethanol extract at 50 pg/mL phenolic. The elastase and
collagenase inhibitory activity as anti-wrinkle effect were showed
61 and 78% in ethanol extract at 200 pg/mL phenolic, respectively.
Astringent effect of ethanol extract was showed to be 82% at 50
pg/mL phenolic. Hyaluronidase inhibitory activity of ethanol
extract as anti-inflammation effect was confirmed to be 94% of
inhibition at 200 pg/mL phenolic. These results demonstrated that
isolated phenolic compounds from P. densiflora root could be
expected to use as a functional cosmetic materials.
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o] EoAAA BRE A, AEsr] AT s AT
7} &3] o] FolR| AL glow, 53

= 2% Aok A8AERREH &I dEsigES kst
drksl a7 Houba A aRilsiAle] Fa/de] FaEe] A
g g Ay Eeks A E 3 lth(HalliwellZ Gutteridge
1990; Ramarathnam &, 1995).

A5 A A (Pinus densiflora Sieb. et Zucc. )=
U537 (Pinaceae)dl] &3l AEWESRE S, JE U 5
of AL lom, S o= Aoyt el AEal e
A FEUFO|ITHOh 5, 1997a; b). dZHE] e o, &
WE, F7HE, $4, A4, e T B P9 FEEE o
LHRoH(Lim 5, 2002), €942 HE S 2= o-oinine, B-
pinene, camphene 52| A -FAJ &, ercetin, kaempferol %2
flavonoid®, 4| o] Ff=le] Aok GA AT 5 U= &
e RIZkeW H= ShgelA AfzA M9 At RS
oS AMSlaL(Boo 5, 1994), PSS 1At A74A A

ol ik Bt sUAsE, 1ES, g 22 =3t
HA AZS sk 250 e AeE dEA oM (Lee
, 1996; Kim &, 1997; Oh &, 1998), AUHf ¥ (ed
of et A77IEAFE A AT Fol EilEo] UTH(Lee
= 2016).

wEbA B AFolM s vy BE(FE2)EFH  phenolic
compoundsE FEste] P, FEIA, FHEN B AAS T
o] mEAEZA gk 7158E ARSI, 71548 AR
G87sdS golr izt s

oft i rl

AE 2 I
dgA=

B Apod AREE B8 Al el dnsis A
ZES 201699 U3k 40 mesh® E33F T 4°Col|x B3
BAsIHA A EZ ARSI

T2 FEEY AR

v8AFEY S8E A% AlE FE2 X (Lee T, 2016)°0
7ol water, ethanol FEE 5+ AXH 45

22 [ g& 575 100mLet 70% ethanol 100 mLoll ZH2F 3

7Fsle] 24A17F F<F shaking incubatorollA] wWRHF &35}, 7}

FZ5-2 Whatman No. 1 filter paper (Whatman Inc, piscataway,

NJ, USA)Z o433t & FQof we} rotary vacuum evaporator

(Eyela NE, Tokyo, Japan)ollX] &%3le] A|52 ARE-SIITH

Total phenolic 3%

Total phenolic FH2 FEE 1 mLol 95% ethanol 1 mLe} &
4 5mLE 7SI 1N Folin-ciocalteu reagent 0.5 mLE
Z ajo] 587 BAZ F Nap,CO, 1 mLE 71ete] $3% 725
nmolA 1AIZE ool ZA3le] gallic acidE ©]8-3F XFIA
S 2HE & FiEIATHFolin? Denis 1912).

Tyrosinase A&7 =73
Tyrosinase As] &7 =72 Vincent?} Hearing®] = (1987)°ll

F3lod =435I Th WES= 0.1 M sodium phosphate buffer
(pH 6.8) 23 mLe} 1.5mM L-tyrosine 7] 0.4 mL, mushroom
tyrosinase (Sigma-Aldrich Co., Louis, MO, USA, 250 U/mL)
0.1mLet AlE 02mLE Y3 txtole A8 i S/FFE
02mLE F7}ste] 37°ColA 2087 WHeAIA F¥4% 475nm
oA ARt AdME&(%)r> (1-21F2] absorbance/tZ7-<]
absorbance)x 10022 Ak T}

Elastase, collagenase A3 &3 534

Elastase A&laz} =42 Kraunsoe 52| ' (1996)°] =3l
=431tk HFS-= 02 M Tris-HCI buffer (pH 8.0) 1 mLell
0.8mM N-succinyl-(Ala);-p-nitroanilide 712 0.1 mL, 1.0 U/mL
porcine pancreatice elastase (Sigma-Aldrich Co.) &4 0.1
mLe} AlE 0.1 mLE 23 diz7ode AlE oiil 75 0.1
mLE FH7Fste] 37°ColA 2087t WHEAIA ponitroaniline 4373
HFS = 410nmolAM ZA 3T Collagenase A3l &3}
42 Wunsch®} Heidrich®] W (1963)1 F=3le] =454t}
$TE 0.1 M Tris-HCI buffer (pH 7.5 4mM CaCLZ
7Fsled, 4-phenylazobenzyl oxycarbonyl-Pro-Leu-Gly-Pro-D-Arg
(03 mg/mL)S =21 712 025mL 2 Al 0.1 mLe] &0
0.2 mg/mL collagenase (Sigma-Aldrich Co.) 0.15mLE #7135}
Rom, o= AR il S/S 0.1 mLE F7iste] A&
oA 2087k WX|3 5 6% citric acid 0.5 mLE o] WkS-S
A A1 &, ethyl acetate 2 mLS F718kd 320 nmol|A] &3
=5 2439t A& (%) (1-A152] absorbance/t 2]
absorbance)x 10022 Ak T}

ut U e |\

49 87 &4

Astringent 2732 Lee 52 (20020 &3kl 7833t
g5 s §ARE gl Tl (hemoglobinye AME3lS], €
AR 7)o zHzte] Al5e) FRFEH £ 1[1E YolA
8 &3S the 2,000 rppmollA] 4] F 576 nmollA 33
T2 23350t QxTE A E i FHFE Yol vk
ok A& (%) (1-A152] absorbance/tZT2] absorbance)X
10022 Ak

Hyaluronidase (HAase) A&7} =3

Hyaluronidase (HAase) A&7 Z4-2 Dorfman®} Otte] "+
(1948)9 sty &7g3d). WH-F= A& 0.5mLol 20 mM
sodium phosphate buffer (pH 6.9)° =<1 HAase (1,000 U/
mL) 0.5mLE E33le] 38°Col|A] 527 ¥k Al7| 03 M
phosphate buffer (pH 5.3)°] =<1 7]& (4mg/mL) 0.5 mLE
gol Tl 38°Cell 4587 WEEAIZ]L F- 0.04 M acetate buffer
(pH 3.75)00 =<9l &g smLe H7KE § 57 A8t
3600 nmelM TS S dixTe Al ol SR/
F 05mLE go] WRAIATE A& (%) (1-AEY T8/
2T E7-8)x1000-2 AXsT).

SAA

BE APS 33 oY wE AT AR FANIE
SPSS 23 for windows (Statistical Package for Social Science,
Chicago, IL, USAYE ©]83le] He + EFHA} (mean + standard



J Appl Biol Chem (2017) 60(2), 119-124

121

deviation)Z XAISIASL #AHEA Duncan’s multiple range test
one-way ANOVAE AAIsle] Al87ke] {38 p<0.05 TF
oz iz A3,

a5 9 a3
42 FEEY tyrosinase A&}

Tyrosinase= L-tyrosine?} FEFE Abdol ogt 4lsibe-g =
i3l EARA, Ltyrosinedl] 2183l 3,4-dihydroxyp-henylalanine
o] H3 o]F AA L- dopaquinone_i A2=]o] melanin FA
o] #Asl= HITWAY RS £XE= key enzymelE
431t} Tyrosinase= %% melanin A3 Ao a3k 3

S Sk enzyme®|2E tyrosinase JAA|= FH-2] melanin 2
2A8E 2EAY F Jde =2E AT & Ark(Laskin

Piccinini 1986). ¥ A &A= melanin FA o FJste=
enzyme?! tyrosinaseE ©|-83lo] A aFHE 43 A Fig
19149} o] T4 water FEE 50-200 pg/mL phenolics &
Lo 14.8-223%9] tyrosinase A3 EHE JERIN O H,
449.24 ug/mLe] ECsy #t= YERHRATE. Ethanol FZEIA =
50-200 pug/mL phenolics®] FXolA 91.8-97.7%% ul$ &
Azl azel 102.35 pg/mLe] ECs, #he YEMISITE ti=TE A
8% kojic acide= 35.2-77.0%°] AsfEE YERNSH, Kim
5(011)°] ekx] =82 1.0 mg/mL phenolics TE=Z 2]
3l tyrosinase A EIE S48 A 34%2] ANEHE
R 21t H]-l]—o]—}\}\a ) FE2 FEE] PAR Al F<1
kojic acid®T} ¥ =& tyrosinase A& UepE 7S &
QI 4 ATk E}E}H [ A2} 7Z+o] mushroom tyrosinaseol]
Al Mgt e v shgEE &89 ¢ vkl @
= AT

BT FEE9 elastase, collagenase A3 &}

Elastin® %3] W] 3% g&e fX=d Fasg 712 iz
o], elastaser elasting #3l5E TAo|th AN elasting
Eaflsle BET Y enzyme 9 FUZE, o] ZFME=
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Fig. 1 Inhibitory activity of water and ethanol extracts from P. densiflora
root on tyrosinase. Means with different superscript letters are
significantly different at p <0.05 by Duncan’s multiple range tests

elastase®] /o] - Eobd IF FE5 sl @Y &
AL doFA HrkDewitt 5, 1981). ZHEZE FR/)MA=
2] ursolic acid, epigallocatechin gallate (EGCG) 52| elastase
AsAle o5 55 dslehs 28-S YERITh o|Hgk 9
5 A8 t"@% enzymeol elastase AsaE =43 A}
Fig. 2-AdlX9} 72o] F5 water FEEOIA = elastasedl| T
3 A a7t YehA] 49ken, ethanol FE% 50-200 pg/
mL phenolic F=0oA 28.5-61.6%2] elastase *]3l| &<}
162.34 pg/mLe] ECsy %S \%EM%%E} Kwak 5(2005)% k&
NEZ elastase ANEAE SA3 A3} tFE] e E F
ZE 1.0mgmL FEA 30% U]‘?_}J me gk AsfgAE
ERAReH, Kim 52004y kA &3 FEFE 1.0 mg/mL
s&olA 64% olde] A&l 28-S UEpiItaL Bt §
& ethanol FEE2] A&7t -3 2E & F USUTh
E2toll FHE polyphenol®] YF0E AFsPEEol FEIAE
2Iet agent2 AMEHE FoZ ¥TRl EGCGE} 4 ethanol

FZE9] elastase ANEHE Y| 3L 1 5HZ FEE0]
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Fig. 2 Inhibitory activity of water and ethanol extracts from P. densiflora root on elastase (A), collagenase (B). Water extract has not shown activity on
elastase. Means with different superscript letters are significantly different at p <0.05 by Duncan’s multiple range tests
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Fig. 3 Astringent effect of water and ethanol extracts from P. densiflora
root. Means with different superscript letters are significantly different at
p <0.05 by Duncan’s multiple range tests

AgE oz U}ﬁ: % A aaE YESI S A28t phenolic
%‘—E"ﬂ e FEoEH o R AIgart *7}0]“ AL golst

NoH, T2 FEEE EGCGE 7] elastase ?QEHEJ%
7]‘ %lU}L g FRIsIATh 9F2] fibroblastll A A==
collagen extracellular matrix2] 8 FgAECZ AV 35
WilTzs 7K = “‘WO]EP o} ¥)%5-] %137 (dermis)
of =& FHog FExH U= collagen I, Z(tendon),
W gl 2ot} f7] 24 RS AP Collagen®] ¥
el Re e A A, AxEe JH, Alx B
s, Atxze] AeEy 240 AfE S OE st g9
Gl AttJeroma 5, 1998). ©]23F collagene AF2] Ao
o3t Fr=slo] oA zHAsHAl =W, Eg T Faj gl
collagenasel] ©Jall Ealj=o] vt F24 ANFHS FAISHL
Ae A WIFxE Uz FE5 2AAITHGrant?t
Alburn 1959; Demina} Lysenko 1996). Collagen% 3=
enzyme$! collagenases ©]-8-3lc] #s|a3E =793 A3 Fig
2Bo|XM e} o] FEH water FEE 50-200 pg/mL phenolics
EEOM 26.8-52.6%2] A EAE RIS, ECs 74] 7
$- 19026 pgmLE  &R1= ATt Ethanol FEEA= 51.0-
77.7%2 AsaE JeRASL, 128.78 pg/mLe] ECsy 6 o+
ERflo] FE2E % TLoEH 7 collagenase A a7t =
ke e RAFEIT Lee 5(2004)2 fuly] FE2EZ
collagenase AN &S =438 A3 100 ppmolA] 27.6%2] A
Sl a3E eSS, Barrantes?t Guinea(2003)2] Y=ol F
T AT 37.1%S UEMIT BAgk A3 vaEls o
%—6—3 ZZ%«] Eﬂrﬂ - -3k Zo® wdE et wt
A EEE FEES AT BEE fAee sas dEe

Fr_

Sow Taavw
elastin?} collagen2 TI:OH st 5 ol 9SS v
enzyme? elastase, collagenaseZ JA|slo] 3| F-

o 28 adE vAe Ao lEith

pu

FEMA 8

K

TS FEEY Y 54
FH G (astringenty> FES] 5o HAAES e oY
myosin, actin, myoglobinz} Eqel EAs= A Thl
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Fig. 4 Inhibitory activity of water and ethanol extracts from P. densiflora
root on hyaluronidase. Means with different superscript letters are
significantly different at p <0.05 by Duncan’s multiple range tests

hemoglobinZ} 72 3§ Thilgo] 5’_—3?_—1} phenolic compounds
o} 7hdeths “_’“4?5‘}71 Ho] ¥Rt FE5Ee A4S w9t
olfgt FHAE- FNo ko] BHol HgAe] Huks §
dstA -L] 57—%% Z e sto] MEEto R FIYS 7
SHCK(Tsuji 2001). 5 ©AQ1 hemoglobin

< ©]83 —r%’.’ BIE 243 A3} Fig. 391419k 2o water
FEEINE 1.2-7.6%= thd 22 1 G99} 1310.62 pg/

mLe] ECs, 72 YERNSILH, ethanol FEEMA= 50 pg/mL
phenolic F%¢] AEZAAE 81.9%} 10643 pg/mLe] ECs
oz & 9 axE Yepo] positive controlZ ARE-SH
tannic acid®] TH 21 50.7-67.3%°l Hl&f Wl -39t &
F5 et ol= Lee 5(2002)0] %hx_ FZ5o] 50%
ethanol & acetone F=EoNA 30%2] 2 &3= YeEIT
3 BHIE 74-Jr 23S ) 552 ethanol F=E9] 41
EI7F it AS 1T U, FE Al
hemoglobm— FEdle] FEZRE 23F Yok dAdEe] ®
T 54895 83 75 SEE U452 &8 7Rl
71 = At

F452 F289] hyaluronidase (HAase) A&}

FERHES ARl 2 A= ofsix dojuks Az
Zlo] Wouk-g-o] ¢ FTHEA LAsIE WA 2 23] Lo
= g7 Houk-golth, Epidermiset dermisol] oA F&
Els /‘1]_1_94 metrix?] hyaluronic acid (HA)}= glucuronic acid®}
glucosamine®] WHE-s|A AZAE FEAF] A4 mucopoly-
saccharide®| T}, IEA HA= 9% A T8 a9
macrophage®] phagocytic abilityS ASIA]7|X]| 9, AEA} HAE
inflammation, fibrosism collagen depositions S7H1ZItkal &
A AUt} wEA] HA E3E4Q] HAased] E4S QW]%}E
24 HA®| ZE2 FHE FAAA “c}oéi B9E 7o
2THGhosh 1994; Cho3} An 2008). ¥% I 8 0}\0]
HAase Asl &35 =743 23} Fig. 401]}\19]' o] water &
oA 50200 pg/mL phenolic F=oNA 3.8-21.7%2] A&
#F= YeRie™, ECs 7+ 46041 pg/mLe 2 eI},

|
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Ethanol FZ &A= 50-200 pg/mL phenolic =4 32.8-
94.0%2] A&7}t 106.39 pg/mLe] ECsy a2 VFERHS] 100-
200 pg/mLe] FEoA= ulf- =& HAase AEH4E 2o
FAth. Cho(2012)9} Cho(2014)7F R318F 423}t ethanol 5
=3 vAEH = ethanol F=ENIA 242} 5.1, 35.1%9] A
AadsE Pt Byt A Husids o $52
ethanol FEE2°] HAase A&7} 9=raitis 21e SIS &
AReW, d= 2 249 HAase ANE Q13 U=, olE
3 A gHE e AFl HALT F IS Aol A
At

(V)

2 =

AU 8] (F52)EFE phenolic compoundsE & $ ]|
SAFEEE ARG 7158 AR EEUsAS AT RS
o} 2o EiE ved EF9 tyrosinase A EAE 4
st A3} 50 ug/mL phenolics &%= ethanol F+E5E°] 92%
9] tyrosinase A3 &S UERNIT). Elastase®} collagenase Al
adE =43t A3 200 pg/mL phenolics 5504 ethanol
FEE0] 72+ 61, 18%2 =2 AES Jehlo] FENHAE
7t =tk FE A= 50 ug/mL phenolics®] A% ethanol
FEEA 82%0 A adsE etk dsdAatE v
Ef= hyaluronidase A3NEE A% Ax} 100-200 pg/mL
phenolic 5=2] ethanol FZEol|A 74-94%2] )¢ =& =
AAEAE JERIA). olelgt AR Hol FHE FEEC
n&AEFRY Ee 7T SAEA &8o] THeE FeR ¥

fiaziete )

=

e
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