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Abstract

Objective : The object of this study was to assess the efficacy of hydrolysate from Phellinus igniarius(HPI) on
anti-aging activities in vitro measurement and mini clinical study performed on 5 subjects.

Methods : To evaluate skin anti-aging efficacy of HPI, 1,1-diphenyl-2-picrylhydrazyl(DPPH) radical scavenging
activity, type 1 collagen synthesis, inhibition of nitric oxide(NO) production, inhibiton of tyrosinase, hyaluronan
synthase(HAS)2, 3 mRNA expression were measured in vitro. Also, mini clinical study of skin hydration was
performed on 5 subjects using HPI in distilled water(DW) and 1,3-butylene glycol diluted solution(30% in DW).

Results : 1. DPPH radical scavenging activity of HPI was increased in a dose-dependant. 2. TypeI collagen
synthesis was increased in 50, 100 and 500ug/m of HPL 3. NO production was not inhibited in all concentrations
of HPL 4. Tyrosinase was inhibited in 500, 1000, 2500 and 5000ug/m¢ of HPL 5. HAS2 mRNA expression was
increased in 50, 100, 150 and 200ug/m{ of HPI, HAS3 mRNA expression was increased in 100, 150, and 200ug/m{
of HPL 6. In the mini clinical study of 5 subjects, there was a difference in skin hydration over time for each
solutions, but it was not statistically siginificant.

Conclusions : HPI increased DPPH radical scavenging activity, type I collagen synthesis, and HAS2, HAS3 mRNA
expression. HPI also suppressed tyrosinase. The findings of this study suggest that HPI can be used as an skin
anti-aging material.
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Fig. 1. Process Flow Diagram for Supercritical
Extraction from Phellinus igniarius
(Kwak BM, 2019)

Table 1. Condition of Supercritical Extraction
from Phellinus igniarius

Condition
Extractor pressure 350bar
Extractor temp 60T
CO, flow 145mf/min
Particle size 800-1000m

5 3PVO] G mpAloA 0|83t lysis buffer(Sigma,
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Yield of extractive protein(%) =

weight of protein/weight of Phellinus igniarius

£ AR T P

FEH Y] ads TRl shr] fistod
45mM ammonium bicarbonate buffer(Sigma,
USA) 10mel &=l i 100mg2 §3A171,
ety 85 papain(1.5-5 units/mg)(Sigma,
USA), bromelain(1.5-3 units/mg)(Sigma, USA)E
10:1 Hl&E AMBsto] a4 HA3LE gsialal, 50T
ol 24hrs, 48hrs, 72hrs, 84hrsoll MZsto] A7k
FARlE S
ionization(ESI) mass spectrometer(Thermo fisher
scientific, USA)E 0183 mass +4] 2 & SRISH3I.
o4O 2= 50% acetonitrile(Sigma, USA) + 0.2%
acetic acid(Sigma, USA)E ARSI

7rEaE2  electrospray

5) A3 HlF

2 AtolA] ARBRE A9l CCD-986sk cells&
American Type Culture Collection(ATCC, USA)9
A FJoto] ARSI, RAW 264.7 cellsS 3t Al
I 2 (Korea)olH FJste] ARESIRAL, HaCaT
cells& Gunma University(Japan)ollA 45t At
2ot AlZ wieF A] ¥iR]E= 10% fetal bovine
serum(FBS, Invitrogen, USA)?} 1% penicillin/
streptomycin(GenDEPOT, USA)°| %71 Dulbecco’s
modified eagle’s medium(DMEM, WelGENE Inc,
Korea)& ARESIYOM, 37C, 5% CO.incubator
(MCO-17AIC, SANYO, Japan)oll4] Bioksloict.
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1) DPPH radical &7%

2,2-diphenyl-1-picrylhydrazyl(DPPH,  Sigma,
USA) 8Ho2 A 7IieEe] radical 47
e Aol AR ZiRESiES 1, 5, 10,
50, 100, 500 % 1000ug/m?] s== 2 = A 9
MAIA  methanol(38=2F,  Korea)oll -&SiAIX1
0.2mM®] DPPH -89 1502t 27} 100u% 2535t
of 37CoM HE Adely 308t W &
spectrophotometer(Synergy HTX — Multi-Mode
Reader, USAYE o835t 517mollA S35 7ot
Ak

2) MTT assay

A 7IeRlEe] ofdt AlE 54 AEES
ol 7] 9J3te] MIT assays AFsIATE 96 well
plate®] CCD-986sk cells, RAW 264.7 cells&
5x103/well¥ 715to] vkt - viAE AASKL 4
Al 7ieReiE S Wol 244 Bkttt Hieke]
4 T HjxE A|ASIL Dulbecco's phosphate-
buffered saline(DPBS, Lonza, USA)Z Al&gt tf2
2.0mg/ml 3-(4,5-dimethylthiazol-2-yl)-2,5-diphe-
nyltetrazolium bromide(MTT, Bio basic, Canada)
solutiong 50u4 H7I5t] 37ToA 3AIZE <L H
oLt o]& MIT solutiong AA3H formazan
crystal dimethyl sulfoxide(DMSO, Bio basic,
Canada)©ll &3A1# spectrophotometers AF&-5}0]
595melA SBEE S5I3ict

3) TypeI collagen 34

CCD-986sk cellse Histo] 96well plateo]
1x105 cell/well2 EFsto] 24417t B9 vt &
HiZIE AlASIL FEA HiAE Aesto] 244K 52t
starvationStith. 24AIF § FEY RIS A|ASKL
PBSZ Al&gt & BLX-312(Bio-Link, Germany)S
ol-gsto] UV 312mm TollA 30mj= FARSIGIH ©]

T AN 7lRalE AlES DMEM iR 5, 10,
50, 100 ¥ 500ug/ml w=EE A2oto] 24417 5%
Hikellal, At ®jAE  procollagen  type-I
c-peptide(PIP) EIA kit(Takara Bio Inc, Japan)&
ol&3to] 450mollA SFEE S7FSH3ith

4) NO assay

Lipopolysaccharide(LPS, Sigma, USA)Z EZo|
FEE RAW 264.7 cells& AM8ato] A 718
=2 nitric oxide(NO)2| B4 HAle= SH5HA
T} RAW 264.7 cells& 96 well plateol 1x105
cells/well2 £5 g & 24417 52t 37C, 5% CO.
incubatorol H¥ste] QFESL AR 5N AA &
Z}2} 5, 10, 50, 100 % 500ug/mf2] AFFHA 7145
ST 1ug/ml®] LPSE SAlOl A2sto] wieksioict.
24A17t 5 A5 100u- T 96 well plateo]] A
Z 5 griess A2KSigma, USA) 100uE &5 31591
o}, A2ollA 302 <2t ¥kS- ¥ spectrophotometer
< ol&sto] 540med FBEE S

5) Tyrosinase %A

A 71=RsE 250, 500, 1000, 2500 ¥
5000ug/ml == AEH 80ulS PBS 20uE 83HA]
71 & 1-3,4-dihydroxyl-L-phenylalanine (L-DOPA,
Sigma, USA) 20uE E3fot] BESAIFTE BRSO
2000 unit/m{ mushroom tyrosinase(Sigma, USA)
2002} 1.5mM L-tyrosine (Sigma, USA) 20uE &
golo] 37ColA 1087 ¥-& AR o2 spectro-
photometerg °]-835}9] 490molA &4=5 =733}
Fom, 2702 arbutin(3ulE, Korea)S A&t

At

6) Realtime PCR

HaCaT cellsoX] AHA 71-E51E9] hyalu-
ronan synthase(HAS) 2, 3 mRNA9| &4 875 &
Qlk7] $J8l realtime PCR #4& Ze¥siich



HaCaT cells2 96 well plateol] 6x105 cells/well&
5 3k 5 2441 B2t 37C, 5% CO. incubatoroﬂ
A PESAFITE 24417 F BiAIE DPBSZE Al
A Zi=ReE 10, 50, 100, 150 & ZOOug/mQ
SR AP & 48ARE il 48ARE
trizol reagent(Invitrogen, USA)E AR83lo] RNAS
0190 $2% RNA= 8% 260melA RNA &
T 40ug/m=1 optical density(O.D)Z F F
reverse transcription kit(QIAGEN, USA)E o]-&s}
o] cDNAE o1, Tt (DNAE Bd<r=E 5
vl 3415193 rotor-gene Q(QIAGEN, USA)IIA SZ
siolck. AR Ho== 95T9 XA 1081t
denaturation  AXl  F  95CoA  15x7F
denaturation, 60Co|4 1027} annealing, 72TOl
Al 1027} extension IS AAJot] LE 45 cycle
B3t BESiTt Ao ARE primer?) sequence
+ off #o} ZtiTable 2).

3. 4EHA JeRotiEl 210] | Bt

sl ieEshge) TR el vXE GTe
Qoby] 91k Zlo] WA BrHe HAB 2 WA 32
Bofl 1% E elo] gLy, W W3 Age] glo

o, 45 ol &M o mE JE FhHe] g v
e PIeAE 4 UREERA, A7 2 =4
2H|Zo|=, NSAIDs, 9A 23} B854 okon,
g g w57 ofdr, Al # o] Aglo]
9= 20-300 oA 3%, W 21 % 5 AR st

—_

o] & S8 3ke=ke BHylsle o g RISEch
o 240 Ay 2% 20-25C, AUl Sk 40-60%

9] P2 P& RS Aok Ageista F& AHg

HhE R kol A=) 7ol 94 Bt

Table 2. Realtime PCR Primer Sequences

el 9 271« AL 7ieeiEe] wF Yot asol itk A

IS F4 3087 oV 4 FRIE 5% o
oFgS Flof wF HHY 2kt FE 34 A4
229 5of A35H sk

o B SReEEO. ~orneometer(CMB825, Couraget
Khazaka electronic GmbH, Germany)& AR5}
S5t Al AlEe thgat Zo] 43559 AlEE
ARSI

A FREE

B 1 S5 + AR 7EshE 1000ug/ml

C: F55 + 30%= 3)43t 1,3-butylene glycol
(ﬁ' 7Z14=9F, Korea)

D : 3575 + 30%2 343t 1,3-butylene glycol +
*@HW 7teRE 1000ug/ml

T RS S| = ol 2 7HH0E A
73 28] ¥R 1S 470 AR &, ZF 70 439
RS EXSH= WHACR Sl ”41"?— S IR
S 4 ARE TN EE A EX AT =X
3 0.5hr, 1hr, 2hrs, 3hrs, 4hrsQ] A7 = =45}
et

=74 arbitrary unit(A U)E oz o], A7t
iz 53] SAet & S 5 2ok Hagke Al
QJet 3319 HetgkS ARSI 34 Ak =X 4
SHE =X & 4hrs7A9] SRS B A S
2 el Ligfefgic

2 A7te Algdicta AHRPEY 71w
H3]9] 59k Wol AFETHEUHS: SMJOH-
EX-2020-07).

A¥ A= SPSS 15.0 version(SPSS Inc, USA) =
O‘o—]—saq—. %7:”0]—7(4 O‘,]/\‘] 7'];(4 O Student

Forward

Reverse

HAS2 5'-TACACAGCCTTCAGAGCACTG-3'

HAS3 5'-TGTCCAGATCCTCAACAAGTACGA-3'

5'-ATGAGGCTGGGTCAAGCATAG-3'
5'-CTGGAGGAGGCTGTTGC-3'
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ttestS ol Hlm FASIloW, felel
p<0.05, p<0.01 % p<0.001% 3}t

o] W B7ke A W 7t 5eE A
S oA 8l Mann-Whitneyd & Akgato] &

itk

294 separatorolld] == A 244 o
Al 2550 2 ANE E 5 gl T B
SHA] elslet. 1A ARAle] A S ERlsh]
3t polarity index %] 02! normal-hexane(¥
AR} Koreals ol&sto] A8 F23F A4}, A%
HA 100goA F-4+= 0.21g22 0.21%9] F-A] =F
< H3lth olF &9 AgHAY] FEhe 294

20| HY3t PAlo] oPgE & 4 Ak

2) AFIA DY 22

AP S| 232 lysis bufferE olg3lo]
Asigich. A4S B Hre 225 9
ste] 38] S22 Wyslsick 13] ol TR 4.5%c]
2191 28 ol o 5.6%, 32 el ok 5.8%
2 FEE0T, Y 322 e 24 Py 2

AckFig. 2, 3).

3) A T T1Es)
O A AR 223}
a. Papain
Papain(1.5-5 units/mg= AR&3t] 50TOfA]
ESI-MS& 24hrs, 48hrs, 72hrs AIZPE mass
12 Algsioich AdHAl T papain
St 7}EelE-E 200-2000m/z, amuoi|A]

7
ZRIgt A} 24hrsoll BIg|A 48hrsollA] TEA}

=2 A
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Fig. 2. Accumulation of Extracted Protein Yield
from Phellinus igniarius.

Yield of protein from Phellinus igniarius depends on

the extraction times. First time yield of protein is

about 4.5%. Second time yield of protein is about 5.6%.

Third time vield of protein is about 5.8%.

Fig. 3. Protein from PeIIinus igniarius  Light
Brown Protein Products

intensity”} RoFgch ESE 48hrsol| H|3HA]
72hrsoA 18A} intensity’} o RolAth &
5| 400-1300m/z, amuClX 24hrs, 48hrs,
72hrs % 72hrsollA 2R} intensityZ} 7F}
WA ygkow, o5 F3f Alxte] ApdSE 1
A 5 e FEo] AEA EEE Wil
< ZRIsFIrKFig. 4).
b. Bromelain

Bromelain(1.5-3  units/mg=  ARE3}]
papain¥} Yot 50COI4 ESI-MSZE 24hrs,
48hrs, 72hrs AIZPE mass 242 Alggo}o
U, & AolE Hol#] it olo s ow



84hrs mass w42 ATt A Tl
49l bromelain° 93t TlEIES
200-2000m/z, amuollA] &R1gt Ak, 72hrs
of HJ3jA 84hrsollA] 1EA} intensity’} Wot
A}, olE B9l 72hrs& ATt vRAEt 12hrs
oA HAHCcE TlpRs | AS ZRlskitt
(Fig. 5).
c. Mixture (Papain + Bromelain (1:1))

Papain?} bromelaing 1:12 37 AR&d}o]
50COA ESI-MSZ 24hrs, 48hrs, 72hrs AJ7F

W 9 291 : AL/ RES) B3 et F50) T o7

9 mass 412 ARSI A T
papain¥} bromelaind] o3t 7leEES
200-2000m/z, amu®lA] ER1gH 2, 24hrso]]
H]3}A] 48hrsoflA 1EA} intensity”} RoFHLh
B3t 48hrsoll  HISHA  72hrsold  AEA
intensity”} © WoFstt. 24hrs, 48hrs, 72hrs
% 72hrsollA 18R} intensityZF 7P BA W
Fom, o5 i ARto| AT EAL =
4 5 B FEo] AR 24 HolEE el

SHItFig. 0).

Blue — 72hrs
Red — 48hrs

Fig. 4. Chromatography of  Hydrolysate by
Papain Over Time on ESI-MS.

ESI-mass spectrometer focused on 200-2000m/z, amu.

Green indicates 24hrs, Red indicates 48hrs, Blue

indicates 72hrs. As time passed, the intensity of high

molecular compound decreased.

Blue — 84hrs
Red — 72hrs

Fig. 5. Chromatography of  Hydrolysate by
Bromelain Over Time on ESI-MS.
ESI-mass spectrometer focused on 200-2000m/z, amu.
Red indicates 72hrs, Blue indicates 84hrs. During the
last 12hrs, the intensity of high molecular compound

decreased.

Blue - 72hrd
Red - 48hrs
Green — 24hrs

]
A i il
\r“ l‘\‘H‘}th ||'| i

u\uii\

Fig. 6. Chromatography of Hydrolysate by
Enzyme Mixture Over Time on ESI-MS.

ESI-mass spectrometer focused on 200-2000m/z, amu.
Green indicates 24hrs, Red indicates 48hrs, Blue
indicates 72hrs. As time passed, the intensity of high
molecular compound decreased.

@ 834 A ARHE 7leRd] 2& vl
Papain, bromelain, mixture®] 37FA] &4E
AL intensityZF 7Y WA U 24 ARPE
mass w42 Bluslo] a4l JleEs aes
H| W5k}, Papain @5 72hrs@t bromelain
= 84hrsofl H|3 papain¥} bromelaing 1:1
2 3 AME3F mixture 72hrsollA 7R B 1L
A 24o] ARAR WIlE AS ERIsIH
olF HIFOE mixtureE OS] 7IRstE

APl A cHFig. 7, 8).
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Blue — combination
rs

(A) ESI-MS(70-200m/z. amu)

Blue — combi nat ion
hr

(B) ESI-MS(250-2000m/z. amu)

Fig. 7. Chromatography of Comparison.
ESI-mass spectrometer focused on 70-200m/z, amu(a),
and 250-2000m/z, amu(B). Red indicates papain for
72hrs, green indicates bromelain for 84hrs, blue
indicates mixture for 72hrs. Mixture has the best
hydrolysis efficiency.

w
IREE

Fig. 8. Hydrolysate from Phelhnus |gn|ar|us by
Enzyme Mixture Dark Black Hydrolysate
from Phellinus igniarius Was Made by
Enzyme Mixture for 72 Hours.

2. SEHA JteRotiEel ME 7t

1) DPPH radical £2A%

DPPHE ARESHY radical 2782 4519tk A
Al JieReES 1, 5, 10, 50, 100, 500 ¥
1000ug/mlS] s=2 A3t 23}, radical &Ae2

10.0 + 0.7%, 11.7 + 0.8%, 9.4 + 1.4%, 17.6 +
2.6%, 19.0 + 3.1%, 23.0 + 4.2% % 25.7 + 3.0%
250, 100, 500 ¥ 1000ug/ml F=oA A 7}

SEE0] BAHCR Rol5A(p(0.05) radical 4
A5 S7MIEHFig. 9.
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e

) w s o =
=} =} o =1 =1
1 1 1 1 1

DPPH Scavenging activity (%)

-
=}
1

mﬂmﬂ

DHP\T:&W)_W -
Fig. 9. Effect of Hydrolysate from Phellinus
igniarius on DPPH Radical Scavenging

Test.

The concentrations of sample were 1, 5, 10, 50, 100,
500 and 1000ug/m{ of hydrolysate from Phellinus
igniarius. Vit C was used as positive control. Activities
were determined by measurement of absorbance at
517mm. : p<0.05 vs 1yg/ml. The data was obtained from
3 independent experiments. HPI: Hydrolysate from
Phellinus igniarius. ; Vit C: Vitamin C.

o

T
Vit.C 1000 sk

2) Typel collagen T4
@ A 7lEsiEe] Al B iRl 3
ARFHAl 7ReESES] typel collagen /30
FASHA AREE o Sle = WS ERIsH]
95t} CCD-986sk cellse o]&sto] AE =4
< B7s5ith
A 7 EsES 5, 10, 50, 100, 500 %
1000ug/mi® =2 Afsie o dize]
Al 5-500ug/ml E=oNA= Al AEE0] 90%
2 YERFARE 1000ug/ml =0 E 70%H=2
A EE0] Fasirt. ol Aol 1000
ug/nl F== ALPetgckFig. 10).
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Fig. 10. Effect of Hydrolysate from Phellinus
igniarius on Cell Viability.
CCD-986sk cells were treated with concentrations of
sample 5, 10, 50, 100, 500 and 1000ug/m{ of hydrolysate
from Phellinus igniarius. Cytotoxicity was measured
using an MTT assay. Cell viability are presented as a
percentage of the control group. HPI: Hydrolysate from
Phellinus igniarius.
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3
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Control{UV}) 5 10 50 100 500
HPI (/)
Fig. 11. Expression of Typel Collagen on

CCD-986sk Cells by Hydrolysate from
Phellinus igniarius.

The concentrations of sample were 5, 10, 100 and 500
ug/ml of hydrolysate from Phellinus igniarius. Incubated

time of CCD-986sk cells was 24hrs. *p<0.05, : *p<0.01
vs control. The data was obtained from 3 independent
experiments. HPI: Hydrolysate from Phellinus igniarius.

@ A 71
HA = F
CCD-986sk cells?A19] typel collagen ¥4

BoE2] Typel collagen T3]l

ek 9] 291 1 AL G ashEe] Y st 5ol et oi

of thet FEHA ZIeRshEe] aE SASISL
o AR 7EsiEs 5 10, 50, 100 %
500ug/miO= AzJotdE W typel collagen
e tixTol Histo] 90.8 + 2.5%, 100.5
+ 03% 113.1 + 2.8% 137.7 £ 9.8% ¥
147.3 + 4.7%= 50, 100 ¥ 500ug/mf =0
A AL 7IeEstEe] SARCE [olsHA
(p€0.05, "p<0.01) typel collagen T3E &
7PAZCKFig. 11).

3) NO assay
@ J=uAl 71zl Al gl v 3%
A 7IeEsikES] NO Wé AAe] sk
7 o]gst 4= Q= B WS RIS 95l
RAW 264.7 cells& ol&3lo] A2 =4 87}
s3Ik
A 71 RS 5, 10, 50, 100, 500 &
1000pg/mf®] =2 A6l uf tiz=e] H|
A1 5-500ug/ml SO = Al BEE0] 90%
2 YEREARL 1000ug/ml BEoAE 60%H=
A AYEgo] Fhaolsitt. ol A% AN
1000ug/ml &%= Aot rk(Fig. 12).
@ A 715EeES] NO A3/d0l miRl= Jg
RAW 264.7 cellse|A19] NO A3AJol digh Az
A 7FeRoEe] A a3ks Sl A
A 7RSES 5, 10, 50, 100 2 500ug/ml2
2 A5 b NO A8&2 tixo] Hlsto
110.6 + 4.9%, 98.2 + 0.6%, 97.3 + 3.8%,
91.7 + 1.1%, 87.4 + 5.8%% BAZOR {9
SkA] ekttiFig. 13).

4) AEA 71588159 Tyrosinase QA9
"X FF
Al 71rEeE9] tyrosinase 9A| A5 4

st 23}, 250, 500, 1000, 2500 2 5000ug/m{CE A
ZotRS I tyrosinase JAE-S 2ol Hls] 5.6
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Fig. 12. Effect of Hydrolysate from Phellinus
igniarius on Cell Viability.

RAW 264.7 cells were treated with concentrations of

sample 5, 10, 50, 100, 500 and 1000ug/m{ of hydrolysate

from Phellinus igniarius. Cytotoxicity was measured

using an MTT assay. Cell viability are presented as a

percentage of the control group. HPI: Hydrolysate from
Phellinus igniarius.
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Fig. 13. Inhibition of Nitric Oxide Production on
RAW 264.7 Cells by Hydrolysate from
Phellinus igniarius.

NO production was measured by the griess reaction

assay. The concentrations of sample were 5, 10, 50,

100 and 500ug/m¢ of hydrolysate from Phellinus

igniarius. Incubated time of RAW 264.7 cell was 24hrs.
HPI: Hydrolysate from Phellinus igniarius.
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Fig. 14. Inhibition of Tyrosinase by Hydrolysate
from Phellinus igniarius.

The concentrations of sample were 250, 500, 1000,

2500 and 5000ug/m{ of hydrolysate from Phellinus

igniarius. Arbutin was used as positive control.

Activities were determined by measurement of
* * %

absorbance at 490m. p<0.05,  p<0.01 vs 250ug/mi.

The data was obtained from 3 independent

experiments. HPI: Hydrolysate from Phellinus igniarius.

wkE

mRNA expression (% of control)

Control 10 50 100 150 200
HPI (ug/mE)
Fig. 15. Effect of Hydrolysate from Phellinus
igniarius on HAS2 mRNA Expression in
HaCat Cells.

HaCat cells were treated with concentrations of sample
10, 50, 100, 150 and 200ug/m¢ of hydrolysate from
Phellinus igniarius for 24hrs. HAS2 mRNA expression

was measured by real time PCR. : *p<0,01, o *p<0.001
vs control. The data was obtained from 3 independent
experiments. HPI: Hydrolysate from Phellinus igniarius.
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Fig. 16. Effect of Hydrolysate from Phellinus
igniarius on HAS3 mRNA Expression in
HaCat Cells.

HaCat cells were treated with concentrations of sample
10, 50, 100, 150 and 200ug/m of hydrolysate from
Phellinus igniarius for 24hrs. HAS3 mRNA expression
was measured by real time PCR. : *p<0.01, o *p<0.001
vs control. The data was obtained from 3 independent
experiments. HPI: Hydrolysate from Phellinus igniarius.

150 200

+ 2.2% 17.9 + 2.5%, 23.6 + 5.0%, 24.2 + 3.7%
2 349 + 2.0%= 500, 1000, 2500 = 5000ug/ml
BEo Al TieRaEe] BARCR [k
(p€0.05, "p<0.01) tyrosinaseS AANATKFig. 14).

5) HAS2, 3 mRNA #&o| njx]& G

A 7IeRsES 10, 50, 100, 150 2 2004
/ml TR AotRE o HAS2 mRNAS] @2 of
%3] Hlste] 100.8 + 2.5%, 121.5 + 9.3%, 122.1
+ 13.8% 161.7 + 5.8% 9 179.3 + 4.7%Z 50,
100, 150 & 200ug/ml -sEolA A 7HEoiE
o] BAHoz (oIS p(0.01, ~p<0.001) HAS2
mRNA &S Z7MHKFig. 15).

HAS3 mRNAS] oAz thzxstof Hlsta] 111.8
+ 19.5%, 102.5 + 14.3%, 131.1 + 13.8%, 130.7
+3.8% 9 1483 + 2.7%% 100, 150 2 200ug/nl
SEOA ARl ZkrEiEe] BAKoE o5k
("p<0.01, “'p<0.001) HAS3 mRNA &S Z7H7
tHFig. 16).

el 9 271« AL 7ieeiEe] wF Yot asol itk A

3. ¢

53 AP o 1 UMJ WIS Aol
LR
S92 Wake BB u] 4 51
9 A AR £ ] g 0. ol 98 B
B ol
Zio] 4 1ol Theat o] 459] g AH83H

HA Jte2otiE2el 10| Ye E7t

Ol

et
A SRE
B FR5 + AHA 7IEstE 1000ug/ml
C: 354 + 30%% 343t 1,3-butylene glycol
D @ 3575 + 30%= 343t 1,3-butylene glycol +
*J%ﬂi** 7FESE 1000ug/ml
A9} B Al® X AL =X F 0.5hr, lhr, 2hrs,

3hrs, 4hrsQ] ARPE H3lE WAE 2y BAHCE
Folgt 2lol(p)0. 05)7P MEKTable 3). T3t C9 D
Mg EE A% TE % (0.5hr, lhr, 2hrs, 3hrs,
4hrs9] AI7PE WsloME BAECE [efgt Ajo]
(p20.05)7} $1SItKTable 4).

mE ZH $Roeko] 27} H|p Zko FHROF ol5}
of TAA FodL UGATE, ZF mRje] lojAf Al

Y ARE el mE i 2 el Aot
AGAE EAH O FOlHA] hTHFig. 17-21).

TR QA Hefo] PR o R Al A9,
A A, A S B Ao S
AR HEohs %@% File s o
ARYS) S5} A AP AR T2E, 715F,
Asfata] =) Ao Aol BA chiraloR W
AP,

53] 1 3 TRt 8Rlo] Jsf X1gET, o]
e tslo} ey esle P 4 lok A
A Leshe AR el wet AgEls A ko
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Fig. 17. Moisturizing Ability on Skin of Subject 1
by Hydrolysate from Phellinus igniarius.
A: Distilled water, B: Hydrolysate 1000ug/m{ in distilled
water, C: 1,3-butylene glycol, D: Hydrolysate 1000ug/m(
in 1,3-butylene glycol.
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Fig. 18. Moisturizing Ability on Skin of Subject 2
by Hydrolysate from Phellinus igniarius.
A: Distilled water, B: Hydrolysate 1000ug/m{ in distilled
water, C: 1,3-butylene glycol, D: Hydrolysate 1000ug/ml
in 1,3-butylene glycol.

Table 3. Inter-group Comparison Test Statistics (A Versus B)

Test statistics®

Treatment 0.5hr 1hr 2hrs 3hrs 4hrs
Mann-Whitney's U 11.000 4.000 4.000 9.000 10.000 9.000
Wilcoxon's W 26.000 19.000 19.000 24.000 25.000 24.000
Z -0.313 -1.776 -1.776 -0.731 -0.522 -0.731
Asymp.Sig. 0.754 0076 0076 0465 0602 0465
(2-tailed)
Exact Sig. b b b b b b
[2*(1-tailed Sig)] 0.841 0.095 0.095 0.548 0.690 0.548
A: Distilled water B: Hydrolysate 1000ug/m{ in distilled water
a: Group variable:specimen b: Not corrected for ties
Table 4. Inter-group Comparison Test Statistics (C Versus D)
Test statistics®
Treatment 0.5hr 1hr 2hrs 3hrs 4hrs
Mann-Whitney's U 3.000 9.000 9.000 12.000 10.000 12.500
Wilcoxon's W 18.000 24.000 24.000 27.000 25.000 27.500
Z -1.984 -0.733 -0.731 -0.104 -0.522 0.000
Asymp.Sig.
(2-tailed) 0.047 0.463 0.465 0.917 0.602 1.000
Exact Sig 0.56° 0548 0548  1.000° 069"  1.000°

[2*(1-tailed Sig.)]

C: 1,3-butylene glycol D: Hydrolysate 1000ug/mi in 1,3-butylene glycol
a: Group variable:specimen b: Not corrected for ties
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Fig. 19. Moisturizing Ability on Skin of Subject
3 by Hydrolysate from Phellinus
igniarius.

A: Distilled water, B: Hydrolysate 1000ug/m{ in distilled

water, C: 1,3-butylene glycol, D: Hydrolysate 1000ug/m{

in 1,3-butylene glycol.

—~ 400 Y N
® " ‘B\
e
v
350 - A— —a-C
—v—D

300 \
/ u A

250 - / /
200 - / /
/ / /
| /, -
/) AN
150 / // 23
[ —3

T T T T
treatment 0.5 1 2 3 4

Time (hours)

Fig. 20. Moisturizing Ability on Skin of Subject
4 by Hydrolysate from Phellinus
igniarius.

A: Distilled water, B: Hydrolysate 1000ug/m{ in distilled

water, C: 1,3-butylene glycol, D: Hydrolysate 1000ug/m(

in 1,3-butylene glycol.
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Fig. 21. Moisturizing Ability on Skin of Subject 5

by Hydrolysate from Phellinus igniarius.
A: Distilled water, B: Hydrolysate 1000ug/m{ in distilled
water, C: 1,3-butylene glycol, D: Hydrolysate 1000ug/m{
in 1,3-butylene glycol.

FE0] JFS F= collagene ROSO 9l Z7k
TNF-e, IL-18, 1L-6 59 AlRIEZIRI] s} pro-
collageno] TA=H, A5k AEHAZ TSI A
E 9] 7AFZEES] G N matrix metalloproteinase,
MMP)Z QI5} collagen £t Z2€H?. ROSE
nitric oxide synthase(NOS)& A=310] NOE A4t
shH, I 48" NO= 95 §hso= mF xZZ
shfed, 7u], AR B3t e Bs FHo]
ook= tyrosinase2 ROSOY| 2Js]] mRNA =0l A
F 28%o] melaning 1) Ak "o, S5
HE 9YE A% 92 oF= hyaluronic acid(HA)
£ HASel 2Jsff §Md=H, ROSS| S71= 3t A &t
S U A] 1 ofo] A, 1Bl op|E W 3

d )
QHE Fa% 7}l Ao R Hi= H ARSloA
& Lok QIR B E Ax FF, 7V 5=

9fol 2 =50 gpeslo] tigh A7 Erds] Ay
I AT, 3 sl A4 A7 arbutin,
kojic acid, azelaic acid 59 AES o8s30

L, 7218 Aol Earge] met o] HEEE
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A AR A7 FFo| sk .
A= A4 T wiF= AAHCE 20,0005°] &
A qlom A 9 HARAS] FEET HigES] o
2] FopojlA ARRELL Qlrt. B Ao =4 QFYA
o] ghExlo] Q7] whize] tE HAE LAt g Hf
EA 2% ARIoJA olgHT Yo, tloRst MAE
o] m¥ s} AAE H7t AP YJrps,
ABALL. Dt basidomycoting) HIFEHAL
E(Aphyllophorales)  AUFHEHAZHHymeno-
chaetaceae) AZHAL(Phellinus)ol] &5PH B
2710 A= Ao, SRElslobE oY, Alx
o, AR, Adel, APdek 59 4814 At 2+
d e T HYls X, F £ AT 8 9 Hs,
97 Bool TP} Q= Aoz A k.
AR A Ak FHE ARHAle] 71Kek= &
55 AAoks ST K 34 59 A Ao}
B8 S 2 olgow Y, gojet e
S Wl FHE 716kl vt I 230lA 4=
AL R, AT 22 ofuiel W AS0NO
JRGEI, B 2 Ui A0 A, A, K
71030403} ko Kioly} Aglo] ARRE o] Yt S
A wRojlA Zg ARl ofsf ARl R A
7lso] =] 7, 2A, wjgh £ Sis E i
Z29] shje} 22 F/do] sk e THol:
Hdolet. #e] U102 HEAE, REE, FE
185, 530005, REHEA, 19 S T2 UiEA Rl
INEERRS, R, WAV, EER WK S 22 oA
[olog Es 4 i A B34 el AR
o7 AL 1A 1A ek Sisat 22 A%
9] nji &S JEAA Bt opet &4d i 2
A ABA7 1= B50] UZ AoE wsio] B o
3 A2 B8 & ke AR AR
A gt AAEE oRkE 29 AL
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oF 22 e 53 2 A T
DPPH radical &A%, typel
collagen ¥4, tyrosinase YA, NO AJA,
tyrosinase 94|, HAS2, HAS3 mRNA ¥&} =3
T kel dis 7iol i RS gt wR
Piedl a5 AEEI

ZUA FE2 A9} 2= 2ANeE B4 2Eo|
A He FAIE o8t FEE, & Alokl= okt
SRS FAZ ARSIl oA 25 S A
20]4 BT 7|5 o] Holrhr] wiize] X -Gufjo]]
3t AHo] glomg A 44 F20] o] ARgEH,
TPy 2 AolA] AN 24A olilslea &
9] 2 AYS APl FESHA Uitk E:
BN 2UA 5 o] ARt HRRIAl &
Q5] Aoted polarity index el 0% normal-
hexaneZ ol&sto] fA] TS SRlslict. 1 Ax}
A=Al 100gol FA1E 0.21g02 204 & W
< 2 AolA et ®Ho| ofdS SIS

A T 252 oflekES o 8%t T 8
Z%0] opd 9] AgEolA o183t lysis buffer
£ ARESIGITE Al Tl 2552 e A
o] Fo= 13] Ao theF 4.5%, 23] Ao o=k
5.6%, 33] Ao ek 5.8%= AFEE UL

Z2% AL papain? bromelaing o859
7FrashE Aokt Papain papayad] 1, B3
& I, TFolA FET AIAHI]] T EejadE
“ 50CoIA 24hrs, 48hrs, 72hrs AZPE mass E-4
< NBFS o 72hrsollA 7iEs 880] AU
SRI5HITE. Bromelain TRIHE0 A E2fg AIAH|
9 oy Bajase® 50ColM 24hrs, 48hrs,
72hrs, 84hrs AZFE mass E4S AP o 84hrs
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oflA] 7leial &0l HUS RIsHAT. Papaindt
bromelaing 1:1&2 37 ARESF mixtureE 24hrs,
48hrs, 72hrs AIZFE mass B4 AP o 72hrs
oA ZleEell B8] AU SIS, B Al
7 2Hgt & 7 a4 ¥ AR papain 72hrs,
bromelain 84hrs, mixture 72hrs& mass #4202
H| WY mixture 72hrs7} 7F} §8&0] £9k11, o]
olgsta] A ZIeEshES Aol

ROSE mlEZCejole] Sg3t Hegkgo] gt 4t
3k S B9l A8EH. +3 el ROs=
A2} Akt AAef olsto] e PP FA
Sh=d| wF 3o A7 st} AlEte] 5719
LE2EY, AV EAAE B oxidative stress
7} YA Elo] A9 71t T mhy) oo,

2 AtollAlE ARl 7IEslE2 DPPHE ARS:
Sto radical &AEE S79%F 2}, AHA 7R
= S0ug/ml FEONFE = JEHOE radical
2750l F7IekS ERlslqirh

Collagen2 extracellular matrix(ECM)9] 58 +
Z JEOE A 7] B tiFES s, Xy
of tFez EASk=El AF-42= typel, II, II, IV,
Vo= FE5, 0)F type o] A< F9] 80-90%
£ A8t Collagen?] 7152 AQjA oz e ni
EJE ool fE +%, HF T fAlsk=t
o5 o}2 collageno] FESIAH 50| WAYRITH
4850

B 7EeES] typel collagen Hds=
RIsl7] A, CCD-986sk cellsold @z AEh
A 7S APolo] Alx AE&S AwE 24,
500ug/mi °T5Fe] FLofA 90%2] A BEES Ho
Al =do] 3= ERIsISiH:. Al 7IEdliE
9] typel collagen &30 thet &35 RISt A}
50, 100 ¥ 500ug/ml sEolA SAXCE [ofsHA
typeI collagen ¥/do] S71513H

NO= reactive nitrogen species(RNS)2] ¥Z2l

NOSef| 9J8] L-arginine 22 ¥ citrulline®.& Ak}

i

Weke 2 290 A alEe) T ghos) B0l et A7
2 o) BgEe ARl AWl +3 AdeiolA
A7 A, BYA AE w1, endothelium-derived
relaxing factor(EDRP)ZA &3 Yu] BT o] 5
9 Yy 7lsg AUt IHY inducible
NOS(iNOS)ll ofsf 3t A/dd NO= A= 24 &4
S e NO9  =RIERl  peroxynitrite@t
nitrogen dioxide®™® ¥% ¥He-& Yo7l= 5 F5 vt
30 F83% g P,

A 7eEsliEe] NO A3/do] chst A5 &3t
£ 2RI5E] 7, RAW 264.7 cellsolld] w2 A%
HAl 7ieEsiEe APste] Al AEes AT 4
3}, 500ug/md ©f5ke] FIEAIA 90%2] AR AJE-E0]
Hol & F/do] §heZ SRIsoit: A 718
S=2] NO A3/goll thet Aol axts SR Ax 2e
F=olA NO A8 &7t §islct.

Tyrosinasex glycoprotein® & tyrosines AR
#A  1-3,4-dihydroxyphenylalanine ~ (DOPA)Z,
L-DOPAE DOPA quinoneZ ABW|7|= &% Agt
840} o] 2851} FAlo] DOPA quinone®] DOPA
chrome® DOPA chrome®l|Al =5 5,6-dihydro-
xyindole(DHI)°] indole-5,6-quinone& H3t=j=
Il oiob, HFHOE melanin F/ol F23H
AeS Bk Tyrosinase Al TR we] 717491
melanin A% YA, melanocyte A= &2 ZF,
melanin Hd X 5 melanin /g A2 SHolA
T w]ao] L FTp,

A 7HESE tyrosinase HAOf et @t
£ &Ik 23} 500, 1000, 2500 ¥ 5000ug/mf &=
oA BAECE FOI6lA tyrosinase AAFs0] S7F=
k.

HAE N-acetyl-D-glucosamine®} D-glucuronic
acid7} A2 A3kt disaccharide ¥HE: ©H919] &3¢
A=, Aol 20-405t0] Dok A =Rl 2/t
Eot}. HAE 35 & fAl0] 4ol HA B <l
A2 HAS 50%= TR0, 25%= Sdo] ExsiH,
o] oo ¥, 4F, wW, & 5ol £x3th HA=

Al
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HASOl 9J8l @/d=l=dl HAS1Z uridine dipho-
sphate N-acetylglucosamineZ 7Fg @ol UQ= of
A9k HA 9HdolA 5782 7 Ron, HAS2:= Hj
of A} AgA| 2] BFollA HA 4ol 7H & 9
T itk E3F HAS3= 34| A0 2 HdsH
Zko. Bz} tholo] HAS $AJSH}07).

3R 715RaEC] HAS2, HAS3 mRNAS &
of thet a3E RIS A3k, HAS2E= 50, 100, 150
2 2004g/ml 5=, HAS3E= 100, 150 % 20008/
nf SEoA FARCE FoJslA mRNA HAF 57t
7b EE I

579] TYAE tlC = i) A HIEE Alg¥sto]

A 7 ESEe] B A} ARPE DR SR e
o] Waks Eeiolth oR E2 7S] o
g Ak B 2 0% WeolH fi= 249 4
i ool Wol[HA ZFslal AZejx|7]o] wF 4
B ghpeRe s A £49) A E2A o7t k.
B Sk corneometer?] probe2 E9f Z+
S 30-40um 2 A BAFSIEFS 5l
ASAATY, FHA), FF0 A 715E]
& 1000ug/ml &3HA1Z1 ZA(B), SFT0l 30%= 3J4et
1,3-butylene glycol(C), FFol 30%= 3|43t
1,3-butylene glycolol] A 71=E8E 1000ug/
wf &AL AD), F 459 AlEoIA A 7
Toﬁg 1000ug/ml FF5 71502 A9} B, C% D

o= FESIGIE HF pE R 1 HlwE= H|

24 Mann-Whitney A4S ARSI TX A7hE=
H| WS

A9} B Alm T % &I & (5hr, lhr, 2hrs,
3hrs, 4hrsQ] AI7HE HIE TS Zal EAFo=
TRt A7k QISlaL, CoF D Alme] ARPE HHalo]A
T BAXCE FOlgt Aol7t iSit Eat 7 oA}
of AolA Az ARE ol wE =
o= o7k URUARt SAHCE [2J51A] O}OP‘:} o]
23 Ak A2 #EO0E Qlsto] SAH foldol ol
UA Ao= A7t
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opel ZAnE FoH AFHA TleESES
DPPH radical 2452 S7M1%3L typel collagen
A4 =71, tyrosinase A, HAS2 HAS3 mRNA gF
AFS 7HA fF st A= S8 5 IS

Aoz wtEc

V.2 E

A 7 EeEe] TR st 852 golki]
&8l DPPH radical £&#4%, typel collagen 34,
NO A4 A, tyrosinase A, HAS2, HAS3
mRNA &, 37 58 IRgo]| izt 7to] 4 87t
21} v33 22 482 4t

1. ABMA 7B EL DPPH radical 27452 &5
T ojEHor FTMF

2. A 7ESE2 50, 100 E 500ug/ml 5=

oA typel collagen %V\é% Z7MX AT}

3. A 7IeEslEe BLolA NO A&
A FAAZIA E‘S’ﬁ‘jr.

4. A 7iESiES 500, 1000, 2500 2 5000
ug/ml =N tyrosinases AAIFHTE

5. ARAL ZkpEeE2 50, 100, 150 2 200ug/md
oA HAS2 mRNA #&7Rg, 100, 150 %
200ug/ml =4 HAS3 mRNA TS Z7HA
Zich.

6. 5789 HARE o= Xt 7to] i B
A AEE ARE ATl T skl At
o7} JUATE, Z2 FHEOZ Qlslo] BAH F
3 S
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