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A= )zl 1,945 755 320 320 0 38.8 42.3
7t 9 1,100 1,100
A | 7HEE 50% 50%
Atgs 2015 JAF 7 dS(sEeAAER), oA AR
<E 3> FZ 497H2012~2015) ojAl 7p23Ast
g9 =
of e A S Al H]-&(%)
s E (A) (B) A(C) SAA | 34T B/A C/B C/A
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2013 1,150 470 130 110 20 40.8 27.6 11.3
2014 1,370 530 260 210 50 38.6 49.1 18.9
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AR AqtR 7HEAAIY F%, A Qe ARSI Rl AL e

<E 4 TjUe gRRRA ALgsts 2 Jl3aA A%
I uA A4 e
- 170ml, 180ml &, 70 3Ej
- - O olY AL, Abmbe gRgEo] glid] Abwhs
@gt= 7122t DJHolE(5&) E3at AS »
-IjA IS 6.4%, Attas 3.6%(180ml7 1<)
- 180 mL ¥/ 1.5 L PET
g A (ZE) - ZTAF UIA AR, ARt B4
- o)A S OOR AT 5.94% 1 BRAD),
- tjAdSR(Y, 70, 500ml HEH, 1.5L HEY) / uf
4%
o - OISHAE A ARSI S ddolE stHA
= SAAE Z2E0M(ERE) =AF A7 A ARE + g ojAAT| Aol =4t
2 A8
- A IS 10% + HEOjAAZIA 0.5%
(x71&} : 70 oj s 6%)
23t Shmof (S 2) - S oA (1%)
- o i) A] lr_7‘<0 A= o
EHFH é Eﬂ\—]- ]-) (}\}L}o?ﬂ A}OX)
HAE oplo] BA(SE) | - RUIESEAGATEOR 6%, FI
=q AE2E(fA) - UL TR (5.5%), A4t Atk
70l (0h2) ~ U o1l (5.5%), AUIAT ALTHA.5%)
PSER PAIS - 211;4(1’41”}&) ofd el (Ui, AellolPBAIE (U
=l U5 5 - S ojal
ojAlgt - U4 ofAd
. aeloh - S 5Hs 0 AFg
ol AlE - FAA AL
s o - BYEATE
Ui ojAlch AL
CIA L AT uH A E/\ﬂ E;h. f};
=1 —‘—-E'.K] o o [elxe)
IPESS 35
BA%Y E5d 24 | - 24 UEE 55
5t oA S 35
A5 S22 3E
34 ceujgolR - AL AL 40%
TPRE - O}’ % 93.5%(01 1 100%, 54Brixe]d/FA0)
A0l 7] A _ ORAION 7] A00%(Th Al AHE09
CIAIFNB Dﬂe:{l— Uj A 7] A90%(0f A (=11 +H50%
PEES] - OlAOIA §o1%s RO oA AR
F71 50 A} - Al e FAAE Y2 A4 f71s A9)
Fx0)4 - AL AL
=4 =24 Hlmo A oA ER) - F4F A TS ARE
@HID| A& e R - OPUEE1%(1Y R 1.26% 22
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APAF&B nejolgd ojAl sE | - ohU100%(2 % E65%C14 A
| . AFA 9] ) - 97)= mjAlAZ|A 100%(S-7]50jA 50% <A
7]1.-_1111)\10117 i(o_lllzb}f\]_)
2H o S AH LY FEAD - A SN R 33%) 1.72% TR
g F&C o opAd o - 100% =AF URAl
FANE % j4l GOLD(WAFAD | - S oiAl(ohA 2pt 50%)
e e ShsAl ojA(chAl ) -
o= o o - 740 Al 50%(=AF100%)
UeRNE | oA 2t AL o A -
94 ez els :

2 oA AlEe] e s]&0l Bs} Jla@sre] AR chea} 2

255 3799 olgn 38

« 19924 Fritz Winklero] oJs] Agte] 7t2st2ao] AA2 AE (S5

« 19264 7A2 B( spelardo] YR) Aule] 37] o7} 13m, TEAo] 12m?

* WinklerAl {-557tA8E X9l T2 4t40] Awgfo]l W &40 20%0]/d0] Fa&
7101 olsh H&d Ut 115 (Fixed bed)59 FEIZ 7HEE.

* 1942 Standard oil Development company(&1Af2] Esso Research and Engineering
company) o] 9Jsfj Fluid Catalytic Cracking (FCC) Aoz AMGAIA S857] A]
U WA SR A H8ED g 5HY

gL 2}°}+°*°ﬂ/\14 o7, SR ottt uAlEAlEo EEE

29, A%, 22, Y §4 S 9 olgHE Ay B

St

m
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O 955 =9 Hy7]: 4412 olgslof 20| 2
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» Fluidized Bed Process GRE-1(Tangent spray WA} Top spray %4])
o §5% 29 Wevle 45 Qe

-3y 9 29 94 3L ol 9= o Faa gl B o)A ofgw
B

s ByFo] AR v ol sste = 3ol o npE e o FHe FEHE

Ee gl Fof FE7e A wet o] I, FreHe EEd e

Wekow EHE ot Y shutstutel] EFdo] isx mY o] Ant
Tangent Top

1917, Tangent ¥ Top Spray %% W 277

O 255 24719 A% Wa
m Air Flowrat (37]8%)
= Jnlet Air Temperature
m Spray Nozzle Air Pressure
= Binder Solution Feedrate
®m Nozzle Cap Position
m Spray Nozzle Tip Hole Size Selection
AAMdY] 1§08, §1.0, §1.2
ALY C §1.8, $2.0, §2.2
m Pressure Drop AP ( Container) : Tangent Spray 2¢& <

_22_



O Spray HAl9] 2]t Aol
- Axgo] ¥tAlof] me} Top, Bottom, Tangent & Continuous ¥fAlo g2 J1E=

TOP SPRAY SYSTEM BOTTOM SPRAY SYSTEM
Dring & Granulating Layering & Coating

TANGENT SPRAY SYSTEM CONTINUOUS SYSTEM
Layering & Coating Granulating & Coating
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2-3. 47 A7}

1 wi7ls 7

iy

2)

ujsiA =
Al ==o (65Brix, 20Brix, 10Brix, =& ojAl, st=),

Atd 2] & (Xylisorb90, Roquette, France)

Z2ER]2 8% (L-Glutachione Enriched Yeast Extract 15%, 50%, Zhejiang
Senyo Biotech CO., &=)

H|E}UIC (L-Ascobic acid, Shandong Luwei Pharmaceutical Co., China)

old (uulg R CIG, @4, 3

ey (Fezdred, 4, =)

77X E (Surinerts, IPS, Italy)
slesAlzzdygAE=A (HPMC, RUdgetsl®), <

ol

-
Al
=X

T,
==

2 i o
rfo

ol ruld
R R )

5
P 2Eo g AFHEE7] gold e
ks J

= A e e T o

2,

) o

=]
=
U 2 g2 e &S 2AHE . HEAoE

H =
o TWEAG : AlSh TSt 7k, olfY 59 S Ak AP AA|

(1) 17 sl me st

£ 5. e 15 ofgTA
A ) TR | o
5[ EEae | A3 | A9Ee | MiEe [nene | TR | 2w

65Brix, _ _ _ _ -
1 100 100

65Brix, _ _ _ _ -
2 150 100
3 | 20Brix, 50 50 - - - - -
4 | 20Brix, 50 50 15 3 7 10 5
5 | 20Brix, 50 50 20 3 7 3 5
6 | 10Brix, 50 50 29 3 7 1 5

" dES N (65Brix)& Algte]l Ui Zsir A8 (A3 )e &2 vER Hrist e
X =
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Hjghd] 4~6W 9] A WE ] AUk A= 45556 olon, 4MF 5H AZLS o] A3
%;éwuﬁé%%ﬂﬂﬂ%1ﬂ;mEmeNi%%%ﬂ g 6W HES AN
gtte] o g HsHor HFH) 7hEsalh
SFEX 2 15% i ERE AMSS A7 aRo| ol o= Qlste] Vs kvt
stolA] o] H3He 7As7] flE] S FERAE 50% T mRE oA = A
2% 10. wiEHH) 456% NE
(2) 22} wigtel we Hedt
& 6. s 2z T4
5 7 A+ o FEEAL | geo
(10 Brix, g) | #2 | #%@ | T1EE | M@ | " i) | FE9E)
100 29.5 50 3 7 0.5 5
100 29.0 50 3 7 1.0
100 28.5 50 3 7 1.5 5
12} wighe] 3ol A 10 Brix "fAEFNE ARgsto] Agka} dnke] x5k} o] Fol Xl
Mgu s Zuto g FREEAS 50% i AR Wzl wE VExE 4hes]

.
23 WGAGAN A AEe] et 7hol wisHAlA Twe] o Fgho] LhehbA ghgka
5o A B s

RE QB U /1R Aolsh vhehix eobd kst aEAAS AASGT
FReAe mre] gl Mg e 3w A% A4 we At &S vehol

=T
T wgne= A=

_1

_27_



1 A
0=

3.
H

9 11, 23} )

A

o
oo
‘_Ir.yl
‘ao
™

1

F71 f1sl 7 71A]

S

ERCEERE

=0
o =

oz o7 A9

oH
oh

o

= St

qoz e

o

(65Brix) <]

Bl
N
Ho

bl ALg-stoict.

A3

10Brix= 3

ol O
-1 =

bol w5

—_
fite)

o
T

< ol

w

® g

o_uwmm

g ©]

3

o " EF N (65Brix)9] =9 HAPom I X~

7ol A

EEE!

bt

bof Abgs

S

595 10Brix®E 3]4

Rk

o

3

& ©
dds =

»A

—_
110

o
"
N
ol
Nd

)
Ho
)

0|
i

ol

60°C ©]

=

O

Mo
™
;lr,”

=K

iz

o)
He
o)
o
_ZTI
Ho

L

_28_



N
el

N

X
Ho

)

R

+

o

ze)
o
]
—_

—

0

%

N

o
XM
N
el
o

—

N

g ol Zal A A

3|
=

™
o

o} whge] WA Romz F53

SRR 1

=

Ho

]

o] Botto

=
=

of Bt

g ol gake] WA E el

S
pud

€%, (F)EGI,

(1kg

_29_



bl 3}
5o o

S

7}
X

S
ol

a

golg el Aol= 4

o
T

0]
yal

-

FA.
7F oF 45°CellM of 58°C7F H==

bl v
WA A AN

°©

Qb &2

stol shistsh 514 sk,
B2t Hlol #5514 Fahn e

S

stlth. 2y e Sl s A

S

=] %

Al
ur
=

=

=

=

28]

st

S

ato] A

S

AR o] F

o]-&
H37r E7F

[}

o MIAIR T A4ADE Fge) slow Bg

(2) 22 23}

e <0 "
o RS
w 5_ 0w
X o |
T r mﬁ Lf
file) N ol
o oMot el
R
R = W
wm = Ey
r ke B
Z %
T E o
B s
7 ST g
6 o <
p N X2
g =% 7
o L n_w
- Wy B
el
2 o g
G i
M| e __m | ﬂ
ST
I )
T w
¥ B o= §
oo ﬂw o 2
o o 8§
o o T o
w ﬂ_mh Mo 7 7o
<V
I )
,_l_,_AI X oF ﬂ T
o NN
o o
NS

_30_

= At

=

4
¥ A7t o)

o] W) Eaji

e

=]

sk
o]

al

o

Ein
%]

2]

A
=]
RN

1



I 14, 3%} wpeder Zit

49

4) 4= ¢35}

A5k,

o
T

AELLEE 35~40°CE

Agdge ggenst shu 29 442 7Y BHYS A=

e}

_3"_



(@)
s
11
o
o
>
=)
st
oty
of
o
BN
By
rlo
=5
wW
=2
i
o
=
Q
&

E 75T HEFRe 24
A3 FHT7|2E | HETVEE | AEEE ST
<} (°C) (°C) (°C) (x 107°m?/s)

1 67 49 52 3.95
2 70 50 55 3.93
3 69 52 50 3.93
4 50 33 37 4.91

3  AALEE 918 Scale-up

Z A4HE tangentw
A 3FA o

i

o FEF e AFL

& 35° CE FA%7] Hafl 43AEE 8 g/min, 2 2AE
130 g/min®] £52 FFsAN YA 5 $13 t2=3+= 5000 rpme &
3| A A AT
o AlAJ4tel Al AFEE tangent®A] > Apol kst FHo] #H
AFA S 9l5te] g@ol AHgHTh

A @43 = o

ol

3. AH3 A= Hd=EA

D #yel =)

o ZAWW . BN AR, B4, DG ol g3kl YAE F5F BY7)2
wHEolZl Bel Ade 2GS 10709 HPE WAE £FE ol 3te] s
BEakE AN (18 7 F2)
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2)

3)

4)

5)

o

I8 @ T4 : 0.26 mm

g dx

S 0 100 mL W=4Addge] #EE 91
Aste] AP FAE FANAY e A
Uro] AAstga, 4382 33 dtEx oz HAA FHlt

Yo U= : 80.03 g/mL

A4 A=

S0y - 9% A9y R A4 10 cm) o FHE 5 cm & 23

N
oN
=
(@]
=
lo

EA B4 7]|(Texture analyzer)e] Z#H(probe)e LRI £==2 dH4stHA Ao HE
T 1mm & 45T stss SHIAT AP 33 wHEHOT HAHJT

g A= ;5457 kg

I &I =

B2 AAsIL QEE o] &3le] 105° CollA 24417 A =3}
Z2A43dth AP 33 HtEAH o7 AAFHAY s &3 AFo
zpol & o] g5t MESZE A4St Ao HHe FESFES 9.518%
(w.b)e] it

HPe &= : 51.56%

O™ 17, F3F AR
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4. g3t AE A

o ALEH AFFH AF vid sFde AHEste AHE FAQlel AFs At
o =H bl gs distal o dHeEd AHE Theste AR ESlTh

o ol H o AFS T A= AFo FrHE= T2 LS WA sl
et &S woloF ok L2olA tiFEe #¢o] §ei=rt Sst Wl w5
Ho Y& Asleted Gz F7kell ZAstAIRt A2 AM 7e5de B A3t}

o Hed nre]l WFQlel &ME=E Fstrl #s 10 Brixe] mdE=qe 60° CollA
=

wRkstAA B 43 geE S

o HFHoR WFAF] HHI} =5 95k, 10 Brixe] wjdsHAE 60° CollA
4 Gl SAE V1= WA w571E o8&t w5dt] HF S 50 Brix
Z gt
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5. Glutathione YeastE &R0l MMAFES2 S4tgl L DMEss S
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o 2
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B

(reactive oxygen species, ROS) = 7P QHASH HEfQ] AMAQl ArESHAE
of]A] AAE= AZFAEAQl Superoxide anion, hydroxyl radical, hydrogen perox1de5l}
< =S JEIY free radical ¥ HAtelaa (H202) 2 ZQHFshaL Ateb=do] zof AYA]|
b A ¥Egsh7] miZofl A WOl AAEA] ZstH AtetA AEZA (oxidative stress
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collageny} elastin & hyaluronic acid £9] ZAgAtS AW & v AR Q] WX}
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(DCT)5S =40 ool ABEddt. AA AgH tyrosinase= Hetd AH A GAE Lo7l+=
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A wesHA] A Hepdel B4AQ 7)s diZoll ulHAe] el lojA, Helbd A
diAtoll gt A7F A FolMe dWepd Ahe R m4acdl EJrOIEAlLﬂO]i
(tyrosinase) &/d= Ao ezn Hepd AdZ AFMAIA vHgns R

71E HFE oM = UHEdZF oA, tyrosinase @4ddS HAlsk= =4
AJAE (kojic acid), ¥EH(arbutin) & H|Est sto|E 2= (hydroquinone), B]E}QIC & o]

=21
o] guAlet 7HE AR xE2o| ALRE0] Yo} Teju}, o]l BASS Bobgste] Bafu &

A, o], dute] 2, mRot AW A BA Uk ofyet Bl S U ALEHEA
502 1 Abgo] AL 9t Aotk wfebd J1E UWAIZE 21 Yk old WL Fu5)
TAF A 2o HRo] HHE AATS ol &3 A o] we A7t WD k.

Ol 4Lt (Prunus mume)s Foluto] 450 YA F3O) FuAgol] 32, FF U &
B eyt Alodo] BEsH: $Y RGEY B4 olch g YAFY WIAAY ] U
2 Qe Ag E: orgoz AgHo] %1 AF Mo A WA, A, o

AL @k, FE, XAS R RS 7]=0] AMofAlct tfA2 malic acid, citric acid, oxalic acid,
succinic acid, fumaric acid 9} & SG7|Atat 27148 Wo| mShsta Qlo] Ale&&EX] 4l 9]
ARulS Folste] 48 FEY 2B =Rt At Aoty LA Yok 2 FoME

AR = —
ojAo] Fast 4R Fol shiel ruting FuA Aol xaet wAEW Pt YA ol
Eae £U. FAUS a5 wHTHl EAEA QI FAker a5 o]&eh njHiasol ot
At A=A 2 Ao = A7t il =ojxl ojAe) Fate, Jod gats wigo
2 Glutathione 2 ¢835t= g2 2 0|25t 53t20] ghatgt U n|wiA249] 7|52 L 20

gt A71=Al 7He/dE &Rlshrl sl dAts &
melanoma) MZ75Ql B16F0 NZE o]&5to] o
AJUA| (tyrosinase) A& A axp, Habd A3A
7} e aR2AG AL HsHel YRS ARSI
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1) Al 9 Ao}

DPPH (2,2-diphenyl-1-picrylhydrazyl), ABTS (2,2-Azino-bis (3-ethylbenzothiazoline-6-sulfonic
acid) diamonium salt), Iron (II) chloride, Potassium ferricyanide, Trichloroacetic acid,
Iron(1I) chloride, 2,2-Bipyridyl, Copper (II) chloride, Ammonium acetate, Pyrogallol,
Quercetin, Folin & Ciocalteu’s phenol reagent, Gallic acid, Vanillin, Catechin, TPTZ
(2,4,6-tripyridyl-S-triazine), Ferric Chloride= Sigma-AldrichA} (St. Louis, Mo, USA)of A
2¥7F J1elsto] AFRSHITE Glacial acetic acid &= Alfa Aesar(Thermo Fisher Scientific)o]| A
A5 o] AR5 00 Sodium acetate trihydrate= JUNSEI o|A Llsto] AHE-5H3Tt.

M| vjofof] AF8= Dulbecco’s Modified Eagle’'s Medium (DMEM), penicillin-streptomycin,
phosphate buffered saline (PBS) @ fetal bovine serum (FBS) + Hyclone A|&& Y5}
%31 DMSO, L-Dopa += Sigma-AldrichAl (St. Louis,Mo, USA) ofA] ZtzF J1Qlsto] AF8oHY
C}. CCK-8 (Cell Counting Kit-8) 2 Dojindo(Molecular Technologies, Inc.) ofJA G5}
Argstgch. 1 9 Apol AHSE Bu) L Alofe AF L SF Aok FYUsto] Algstent

2) Total polyphenol contents
= 2Ny THFe Zg4o] slAst Alg 2bulo] &H4 75ulet Folin-Ciocalteu phenol
on

o Tr T
reagent A|9F 25ulES 7fotal, 687F 8RS A7l H ZIFEA NaCO 100ulES 7tsto] =3st &

9087F Al2oA] d¥tSstw, 765nmoA] B =S EA3 5 BESAQ gallic acid® UIEJ
e mETAY 8%  vlasto] &S

3) AX}55(1,1-diphenyl-2-picryl hydrazyl radical scavenging activity)&7
RA30l5 (EDA : electron donating ability) 2 Blois®] WS 283510 EA5HY

Alg-8o 120ul9f] 0.045mM9] 1,1-diphenyl-2-picryl hydrazyl(DPPH) 60uls ‘%1 1527F

e} A]ﬂ é S517nmolA Sd=& F4stRon, AArsos2 Aleddd A7t #4879

B0 7ZtA82 UERQ

S (%) = (I- A&7 §8% / 2379 §¥5) x 100

rL N

4) ABTS cation radical scavenging activity &%

ABTS radicalS o] &8st ghitsta =42 ABTS cation decolorization assay9]| &gt &4
sttt Ao 7mM  2,2-azino-bis(3-ethyl-benthiazoline-6-sulfonic acid)?} 2.45mM
potassium persulfateS Z&3s6to] AL0|A 24x]7F X[t ABTSES FAA|7] & ethanol®
s]AMstel ABTS 100plof]l Alm 100plE 7tsto] 727t ¥EgAIZL © 734nmof|A 58 =5 £7d5t
Xt
275 (%) = (1- Algd7I9 §84% / 279 548%) x 100
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5) FRAP assay

Acetate buffer (300mM, pH3.6), 40mM HClo] &3]3t 10mM TPTZ( 2.4,6-tripyridyl-S-
triazine) €98 @ 20mM FeCl-6HOS Z+7F 10:1:1 (v/v/v) 9] v|S=Z 0|8 &35t o8 37°Co|
A 1083 Jhes 28 AHgStRich AIR 259t 02 BUSE 8 1750 AR Eesto
37°ColA 1023 A¥HS Al & 593nmollx] SF =S A5t

6) Fe?™ chelating ability

Fe chelating £74-& Dinis et all.(1994) 9] ¥H-& YB35t EAS}E. Alg 120ulof FeCl
solution (30pl, 0.6mM), Bipyridyl solution (30pl, 5mM) & A2 7}sto] 1027t 8H2 <
562nmofA] S8 =S A5t}

7) Tyrosinase activity inhibition test

3xF 540 gAst Alg 40plo]l 67mM Sodium phosphate buffer (pH6.8) 80uls 715}od
¢SAZIT). gHE0] 52 bufferZ AREsto] 10mM L-DOPA (3,4-dihydroxy-L-phenylalanine)
£ 89 AlA 40pulE Eoj&t}. upx]Ero g 125unit?] tyrosinase (from mushroom) 40pls
7¥sto] 37°ColAl 1087t §Fg & 492nmof|A £7g3}H9dct.

8) Nl=uiYf

Al&lo]| AF23H ML Mouse melanoma melanocyte BI6FO M ZE ATCCO|A] HQFgto} A}
2ottt B16FO MZ= 10% heat-inactivated fetal bovine serum (FBS), penicillin %
2-mercaptoethanole] -39 Dulbecco’s Modified Eagle’'s Medium(DMEM) HjX]o]lA] 5%
CO, 37°CEZAO|A] vjorsto] Aldlo] Al-&stict.

o) Az AEE 57

N&Z AESE CCK-8 (Cell Counting Kit-8) A]eFS o|&sto] &4 5HF T 96-well plated
B16F0 /\1]5.1_5 1 x 10° cells/well 552 HESH 5 7F wello] A|828 =¥z Eojsdlo] CO,
HijoF7|o| A 72A|17F vigSHY T CCK-8 8988 A7bstal 3A]17F 3 micro plate reader (
(&)Bio-tech) & ©]&35to] 450 nmo|A SF =5 £/t tiz2 151 v w5t

10) A=Y tyrosinase &7/ A&l &1} &4

HAFFo] o2 B16FO M2 Ui tyrosinase 9] &/doll AAAI &7} L2 UIX=AlE YotE7]
ol LRAFAIZ o-MSH (200 nM)Z AREsStYCn AMEZY tyrosinase 2/ Adl=
Matinez-Esparza 2] WS ®H&A]7 =& 513t 6-well plate o] 1 x 10° cells/well 2 A%
2 B 235l positive control 2 a-MSH 2 x|2]5to] A}=3519ith 1 AIZF & A 82 A5ty
72 A7t st 5 MZE 4Aste] 1% (W/V) Triton X-1002 &85t 0.1 M sodium
phosphate buffer (pH 6.5)5 Iml 7}sto] &&fistitt. 1 & AAlZe|ste d2 A5dS
tyrosinase #/di} TR Agof| 0|85k, cell pellet & HWepd o] ARESHITH 96-well
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plate o Al& Ag] & ¥ FSH 100 pL & &35t 0.2 pg/ml 3.4-hydroxyphenylalamine
(DOPA)7} A7Hd 0.1 M sodium phosphate buffer (pH 6.5)2 100 pL A& 21 37°Coj|A 2 A]
7b wjoket ohg 490 nm ol FT =S F74sHich

11) "Hepd J&

Tyrosinase &8 &Ast= IAA AL pelletof 10% DMSOS &8st IN NaOH £°H
200 pLE 7Fstal 90°CoflA water bathollA 30& Wx|sto] Hebd3 47Hds5] &siAIZ1 & 475
nmo|A SE=S IR, HWepd g2 &4 HWepdeS ARESte AdE mE dZAoA
sti, 4@1gel Wehd e ga1gel Wehd Qo gt Wrge Adstoich Wehd e
7} wello A &7t &Y 55 7|&C 2 ng/mg protein® 2 7|53

2E AT oz UPstel YN FIULEFWAL Yepfglon A Ane] 57
A 291’de Student’s test2 SIHOD| p ol 0.05 0|3ty T FAXOR g0l ictw

ot
(p values *<0.05, *"<0.01, **<0.001 vs. control group, #<0.05, #*#<0.01, ##<0.001 vs. a
-MSH group ®<0.05, %¥<0.01, *%*<0.001 vs. (-)Glutathione group,)
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2 578
BEEHO] WY BETME o] &390, Axe] 2} AR 100¥] 545 Aats o
oFS © Glutathione QE% E%}?I ’\a‘éd—l_foﬂ/\i ol o wol SFHAG. Ao g
2 3 Act. I Ayt 233-=0] Glutathione 27}
AU G B YYE el
goldel 57t2 molx| ergirt

ftjo
(=B 1
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o >
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2) AAtHo5(1,1-diphenyl-2-picryl hydrazyl radical scavenging activity) &%
FIAH3 0l 5(DPPH)E radical Jefe] 2QV3et BAbt AIAtE wobSol WANIS S sk Helol
ot Aol SHMHAIAZ L radical o] FEjS 7HX|H o]2{st radical &, DPPH radical o] ¥op}
27 =AE FASIAH. 2 Axt Glutathione @ 271 Zobe Adwd} mIEA] 2 diindt
of 77 100 ¥, 300U} 8] EolA Soldel Aol xfo|2 LERR| Qoltt (Fig. 1)

3) ABTS cation radical scavenging activity &4
ABTS cation radical scavenging activity 542 th&2 839 radical £AH5S &RIsH] ¢
stol Zgstoich. bl AIAbgols S43 uaE 4AL s wgoz AU ol b
HAaB0 47]58 olstelAel spgoltt. 1 Ant ARIBOIST S
Glutathione &%7} walsl A& 27} malex] ok thxze] Z1zk 1008, 3004 84 =of
A gomel &gel Aol LAl eiTt (Fig. 2).

4) FRAP (Ferric reducing activity power) assay

Aol =52 Hst Atetel & ¥hg2 #d2 ol Fofof sttt & AUlQ] Atetel ehdvh-3-o] 7]
=4 dkg 02 Fenton reaction %, Atshe} gt ghg2 % Qst gHAtslo] Q 4ot} o]2|gt
olg2 anl9| Y vrge EA5Y] Y8l Atek "l 37bH(Fe )] #U) HEg SHHL.
7 A Glutathione & E3e NP2 ool 717k 1008, 300 8] 845 =04 5.2]Q]
Ato]2 LpehfiA] 9ttt (Fig. 3).

5) Fe?* chelating ability

27t 79 chelating 532 540|292 Atet WEs [Frestil tiaay dedae] Alart Atets
duoht Asl st=AlE &lsk] Heh Aoy, T Aat 1 45 =0A Glutathione &%
S SR oFe TiRwH(1.5%) Bt Glutathione 25 matsh A& (1.5%)A% Go]x <l
Aol adts eI (Fig. 4).

6) Tyrosinase inhibition rate
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AEUe] o 2y Eelsb] A EAA 9SS £ olsjela nju A A
Aol o depd Ao HARZ 9] YoM = Tyrosinase o #7432 Wiopeitt. ol
st 2/ 02 Tyrosinase(from mushroom)g ©]8&35t0 g4 &4 Xdfle&s &A-stct 1 2
=2 100 8 s]Aoio] HL Glutathione 8 25 Zghst ASAA(1.0%, 1.5%)0|4] Glutathione &
e mHSHA] 942 tiEeo] vlsh 2442 1.0%OIA = 16%, 1.5%0A+= 12% o =2 Asle=

LFEF A (Fig. 5).

rlr

7) BIGFO N ES] JEL

A 27} 0L S oy BAE MZ BIGFO AL YES UlAE FFL Lotrr] 9

sto] X508je} X100 8le] 5Ajujg2 MAste] Uao] ALg 51o0] Figure 69 A7, A
A

o] glee BQlstrt (Fig. 6).

o
}>4

n

8) M= U tyrosinase &7 Ao} &t

EfolZAUo] = (Tyrosinase) £ WP &4 2PgolAl 4E2MTA £7] vhgo] ojshe
P Fa%t saott. ®ob Wepd /449 Fast 9AE UEUE 84g Eo]2A4l (tyrosin)
S DOPA 2 Astst= tyrosine hydroxylase €43t DOPA & DOPAquinone ©& Ats}sh=
DOPA oxidase &/d<5 7HA|aL Qltt. P A REE0A tyrosinase o] &S AA|ett= A
o+ A7t By Eo] Qli oo tizdo] vlsl FRER|Z aRE IRt AAARS HS
tyrosinase @72 FA0t4 H AA[St=A] &elstix } Sttt E3t QXS0 o B16FO Al
Ul tyrosinase o] 24 2 zpgAeatdol] ojs] Al@AlRe] Qare Elsty] ol olvAl2A =
o-MSH (200 nM) & AF&s5t9ct. O A3 & A5 2% BI6f0 A|E9] tyrosinase 2] &40 =
A TS AR = AL AT (Fig. 7).

9) Wehd YA Aol w7}

B16F0 o4 SARZ digtwof MRS o|&sh Wepd A Aol &7+ Matinez-Esparza 9]
U2 HPAIA 545t BI6F0 oFd SAE Hefiob Ao ddAas s|Ables B2 A
25kl 72 AR wieket o2 ”“EH BFE B850, 1 A gixto] vls] FFEX|Z &
DS IRt AdAae F9 X508 SJMsE OFoMs SRR JofstA Hwetd A
= Adlist= 2= UrEJrLH‘RiKl”J positive control ZFof vlusiA SAX R JO5tA et
d AFdS AshistA]l dgken, X100 siz sjAste X2t ZFoA= ZA Atol& YEHUA]
%Ue e FAstAt (Fig. 8).

10) garet 24 574

Glutathione 825 1.5% 3tSst g2+t FHstE ¢Js HPMC & A7pst A, 22]1 1}
Wokel & HO0 2 8ald AdPo] date BHe vlmstdch. 1 A ciazo] uls] HPMC 5
M7kst AelE, TYelet & H,0 2 folst AdPolA 908t ahatel Z4o] Aol glgich. m
BhA TrReh QIsh kel WAL ZAashA e AE Slsigith (Fig. 9-12)



11) Tyrosinase inhibition rate
Glutathione 822 1.5% gtSst tiaFy Hst=E 98 HPMC & A7ist AL, 2] 1t
3t st & H,O 2 85lst Ad+2] Tyrosinase (from mushroom) 2 o] 85t 84 &4 A
Fdotet. 2 ZAuk 100 8] st JIFoA= tiatof vlsl HP
o4 Solgt sttt 2ol Atole g9l

PATsl S-S PASH] o 2 Ehelsteitt Tejut 300wy 3] A%

glsif HPMC & A7iet A, Hs5et of & H,0 =2 &olieh AdatolA

_42_



ol

oA ZREtRlE A7t

T
= Aol 2, qatet F4dS Uede f8dEed § Edde €

4
o
o
o2
N
rH
=)
o
ol
Jo
1o
i)
lo
hu
Bl
rlo
%
ot
o
L
m
=
2
0
o
0
TN
P
)
=)
P

c
)
v
g
T
0

U, ghieiat 2efols] AdAolq & Eeojuls syl Amtel SAbsHA AzkRol A3 o
2 @de UERRgITt mebA Clutathione @RS 3493t AdPol 2astzuct Sosh

ol A % mushroom tyrosinase Ao @ follAd= 87k tie] Al7Hto] 15% ol
=< 2utE UEUYleH, A7t o] =245 =2 85 UEUIG. AxAdAY Fo=

0 o SAE Wetkeor Nao] 257/ AIARE AstfE U tyrosinase o -5
+ izl vlgll Glutathione &% 2] Al 37 Apojyf UEPUA] = AZ =g & 9o
L, o A Ao AFARQl JFs UEe Hebd A/ Feole X50uiE s]Agh O

SoI4E= Glutathione 225 Rt AATolA SAXCZ Kok s AYdS Aslish=

J

olr

T3 AEAEY HSHE s719s) A7k HPMC o AERQ Hyst Alat Faet 2
o} o) avte] 2 e ulAIA] S o= Uepdt,
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Table 8. Contents of polyphenols compared with (-) Glutathione and (+)Glutathione

Total polyphenol contents (GAE* mg/gram)

Concentration x300 x100
(=) 16.94 + 1.41 42.33 + 1.15
0.5%
(+) 17.62 + 1.57 46.11 + 1.64
(=) 16.54 + 1.63 42.54 + 1.42
1.0%
(+) 17.81 + 1.53 46.49 + 0.43
(=) 16.54 + 1.51 42.37 + 1.80
1.5%
(+) 18.04 + 1.24 45.34 + 1.55

= Values are expressed as mg/g gallic acid equivalents (GAE) (n=3)

B Glutathione []Glutathione

2 10 Concentration x300 x100
‘Bo
gm0 O 96.56 = 0.17 06.56 + 0.17
8 . 0.5%
cgw *) 96.41 £ 020 9633 + 0.36
S22 w0
= © 06.15 £ 0.10 96.13 + 0.00
£ 20 1.0%
E . ) 96.44 £ 0.26 96.47 + 0.00
=) G B B B0 B G 6 © 96.30 + 0.00 96.67 + 0.10

0.5% L0% 1.5% 0.5% L0% L5% 1.5%

X300 x100 = 96.33 £ 0.26 06.50 +0.10

Concentration(Dillution factor)

Figure 18. The DPPH radical scavenging activity of (-)Glutathione / (+)Glutathione.
Activities were measured using a micro plate reader. Results are presented as the
mean=S.D. of experiments performed in triplicate.

- 44 -



B Glutathione []Glutathione

8 on Concentration x300 x100
‘B
§ w® () 09.70 £ 0.33 99.61+0.13
g 0.5%
we 60 ) 09,50 £0.07 99042 £ 026
o oa
g8 & 9904:013 90704007
£ 2 1.0%
] ) 100.09 £ 0.07 00.83 £ 0.07
0
ﬁ BB HE B H60 B0 6 (_) 100.11 +0.07 0096 + 027
0.5% 1.0% 1.5% 0.5% 1.0% 1.5% 15%
x300 x100 =) 100.15 £0.07 99.89 + 0.07

Concentration(Dillution factor)

Figure 19. The ABTS" cation radical scavenging activity of (-)Glutathione
/(+)Glutathione. Activities were measured using a micro plate reader. Results are
presented as the mean+SD of experiments performed in triplicate.

B Glutathione JGlutathione

E 35 Concentration x300 x100
] 3
LR~ () 1.69+0.03 324:001
gng - 0.5%
g - &) 186+ 003 322+001
..EJ g 15
£g 1 ) 165001 324+001
g0 1.0%
E 0 ) 196 +0.01 321 +002
[
B ®HO ®H60 B0 G0 B0 6 0 201+ 001 3254001
0.5% L0% 1504 0.5% 1.0% 1.5% 1.5%
300 100 ) 200+ 005 323+002

Concentration(Dillution factor)

Figure 20. Frap The Fe3"—TPTZ—Fe2"—TPTZ reducing ability of (-)Glutathione /
(+)Glutathione. Abilities were measured using a micro plate reader. Results are

presented as the meanzSD of experiments performed in triplicate.
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B Glutathione []Glutathione

é 100 Concentration x300 x100

"ca

.E 80 05% (&) 1939 £ 1.74 3574 £ 574

L - ) 1863 £132 3802263

£ w

= L0% 8] 1616 + 228 3346+320

2 .

° D ﬂ i i l ﬂ ﬂ ) 1673£198  31.563.02

£ BB B G B B 60 o ) 1820 + 0.66 3783 +823
0.5% L0% 1.5% 0.5% 1.0% 1.5% 15% , o )

a0 200 “ 2300+ 198 5456475

Concentration(Dillution factor)

Figure 21. The Fe2" chelating of different of (-)Glutathione / (+)Glutathione. Activities
were measured using a micro plate reader. Results are presented as the mean+SD of
experiments performed in triplicate.

- B Glutathione [JGlutathione
&
I 100 Concentration x300 x100
= w0 © 2863£106  65.06+1.00
- 0.3% )
£ ) 318£254  6699£424
=]
e ¢ 2019:080  5582+108
s 2 10%
g ﬂ ) 0180 7156364
2 o
£ B B B B[ B0 B & (-) 3152 £ 6.06 6222+033
[y 0.5% 1.0% 1.5% 0.5% 1.0% 1.5% L3%

am am ) 210198 T401£267

Concentration(Dillution factor)

Figure 22. Tyrosinase(from mushroom) inhibition rate of (-)Glutathione /
(+)Glutathione containing tyrosinase were incubated for 10min in 37°C incubator with
DOPA. Inhibition rates were measured using a micro plate reader. Results are
presented as the mean+S.D. of experiments performed in triplicate.
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Percentage, %

Percentage, %

B (-)Glutathione [] (+)Glutathione

Cell viability (a-MSH 0)

140
120 = I
100 { & e B 1
o
l.l
80 - =
l:l
L]
60 - =
l:l
L]
a0 =
I.I
I.I
|
20 - :::
I.I
=
E -
200nM F0Oug/m| X100  X50 | X100  X50 | X100 XS0
() | a-MsH | Arbutin 0.5% 1.0% 1.5%
B (-)Glutathione [] (+)Glutathione
Cell viability (a-MSH X)
160
140 1 T
120 I
I:I I ]—_
100 I b
I.I
I.I
30 - :::
I.I
I.I
60 - ]
L]
I.I
a0 i
I.I
|
20 - ]
L]
. &
200nM F00ug/m| X100  X50 | X100  X50 | X100 XS0
() | a-MSH | Arbutin 0.5% 1.0% 1.5%
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Control 100.00+4.1

a-MSH 200nM 102.99+2.7
Arbutin 500ug/ml 104.57+2.0
X100 96.09+3.6

0.5%
X50 92.84+3.5
(-)Glutathlone 0% X100 101.51+43
Yeast ' X50 87.62+13
X100 94.25+3.8

1.5%
X50 98.71+5.4

a-MSH xel

X100 101.61+4.1

0.5%
X50 102.00+9.1
(+)Glutathlone X100 120.21+1.7

1.0%
Yeast X50 109.98+0.5
X100 106.25+23.2

1.5%
X50 116.52+2.0
X100 109.21+9.8

0.5%
X50 94.77+10.3
(-)Glutathlone | 0% X100 94.53+10.5
Yeast ' X50 10534433
X100 12233+116

1.5%
X50 118.10+13.2

a-MSH Azl

X100 114.65+12.4

0.5%
X50 116.61+11.1
(+)Glutathlone | 0% X100 127.37+114
Yeast - X50 127.19+117
X100 121.91+129

1.5%
X50 125.45+12.5

Figure 23. Cytotoxicity of extract on B16F0 cells.

B16F0 melanoma cells were treated with (-)Glutathione / (+)Glutathione for 72 hours
and cell cytotoxicity was determined by CCK-8 assay. Viabilities were quantified using
a micro plate reader. Results are presented as the mean+SD of experiments
performed in triplicate.
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M (-)Glutathione [ (+)Glutathione

Cell tyrosinase

1.8
1.6 A . T —
» 1.4 T -
S "
= 1.2 A1 L
= l:l
= 10 {F =
E l:l
: l.l
E " -
@ 06 A o
04 A -
0.2 =
CID l.l | 1 |
200nM E00ug/ml| X100 X50 X100 X50 X100 X50
& a-MSH | Arbutin 0.5% 1.0% 1.5%
Control 1.00+0.0
a-MSH 200nM 1.46+0.0
Arbutin 500ug/ml 1.22+0.0
X100 1.43+0.0
0.5%
X50 1.34+0.0
(-)Glutathlone 1 0% X100 1.38:0.0
Yeast ' X50 1.38+0.0
X100 1.48+0.0
1.5%
X50 1.43+0.0
X100 1.43+0.0
0.5%
X50 1.42+0.0
(+)Glutathlone X100 1.56+0.0
1.0%
Yeast X50 1.51+0.0
X100 1.58+0.0
1.5%
X50 1.57+0.0

Figure 24. Inhibitory effects of (-)Glutathione / (+)Glutathione on the activity of
tyrosinase. The lysates of BI6F0 melanoma cells containing tyrosinase were incubated
with DOPA for 1 h. Results are presented as the mean+SD of experiments performed
in triplicate.
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M (-)Glutathione [] (+)Glutathione

Cell melanin

3.0
%
2.5 -
b4
-
£ 2.0 A I T
=
= 309%;
L 0% 46% &
E £
F 10
0.5 -
0.0
200nM EOOug/m| X100 X50 X100 X50 X100 ¥50
&) a-MsH | Arbutin 0.5% 1.0% 1.5%
Control 1.00+0.1
a-MSH 200nM 1.99+0.2
Arbutin 500ug/mi 1.52+0.3
X100 1.20+0.1
0.5%
X50 240£0.0
(-)Glutathlone X100 1.07+0.1
1.0%
Yeast X50 246+0.1
X100 147+0.1
1.5%
X50 2.00£0.0
X100 1.86+0.2
0.5%
X50 1.94+0.1
(+)Glutathlone 1 0% X100 1.21:0.1
Yeast ' X50 1.66+0.1
X100 1.39+0.2
1.5%
X50 1.15+0.4

Figure 25. Inhibitory effects of (-)Glutathione / (+)Glutathione on the melanin
synthesis in B16F0 melanoma cells. The determination of melanin content was
measured as described in the Materials and Methods. Results are presented as the

mean+SD of experiments performed in triplicate.
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Figure 26. The DPPH radical scavenging activity of containing HPMC products and
except HPMC product. Activities were measured using a micro plate reader. Results
are presented as the mean+S.D. of experiments performed in triplicate.
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wn
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Figure 27. The ABTS" cation radical scavenging activity of containing HPMC products
and except HPMC product. Activities were measured using a micro plate reader.
Results are presented as the meanzS.D. of experiments performed in triplicate.

_5"_



B Liguid product{except HPMC) B Liguid product 8 Granulation produet

4.00

150 Concentration 1300 xl00

300 Liquid product(except HFMC) 333:001 323002
Liquid product 331005 331003
Gramulation product 33000 3281000

Ferric reducing activity
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- i (=]

x300 x100
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Figure 28. Frap The Fe3"—TPTZ—Fe2"'—TPTZ reducing ability of containing HPMC
products and except HPMC product. Abilities were measured using a micro plate
reader. Results are presented as the mean+S.D. of experiments performed in
triplicate.

B Liguid product(except HFMC)  ®Liquid product = Granulation product

\;5 100
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2 %

E Concentration 00 1100

%)

g Liquid product(except HFMC) 333:£001 3231002

,E © Liquid product 331£005 3314003

i Granulation product 3371000 3281001
20

x300 x100
Concentration (Dillution factor)

Figure 29. The Fe2" chelating of different of containing HPMC products and except
HPMC product. Activities were measured using a micro plate reader. Results are
presented as the mean+S.D. of experiments performed in triplicate.
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HLiquid product(except HPMC)  ®Liquid product = Granulation product

=

00

80

Concentration 300 1100
” Liquid product(except HPMC) £54 167 802511413
40 Liquid product 22041276 8442 + 609
Granulation product 1838 £ 261 68071934

Tyrosinase inhibition rate(%o)

x300 x100
Concentration (Dillution factor)

Figure 30. Tyrosinase(from mushroom) inhibition rate of containing HPMC products
and except HPMC product. Containing tyrosinase were incubated for 10min in 37°C
incubator with DOPA. Inhibition rates were measured using a micro plate reader.
Results are presented as the mean+S.D. of experiments performed in triplicate.
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