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. ';_T‘ =1 ) 0 =
0.6%, ©F3E&3dE2 18.4%2 AWt ofF Fo FiHE TEF 190 vsteq A3 &2 IIFES HAFE
WA gl ARl 7 6%2 vl e kS HoFa 9lo] Euly] ol theke] wo] EaFo] g EAS
RAFATHE 1)

# L. Proximate composition of Liparis leseffgtus eges

Parameterg Percent Composition
Maizture 73.1x18

Crude Protein T.610.8

Lipid 0.3x0.1

Agh 0.620.0
Carbohydrate 164

WValues are expreszed as meanstetandard deviation (n=23).
The carbohydrate content was calculated as 100-(protein+tash+lipid+moisture).

2) BW7] kol F1A g B4

E7] & A9 Frd BEAL o443 Zopznr dxuE B39 (inductively coupled plasma—atomic
emission spectroscopy, ICPAES, Optima 4300DV, Perkin Elmer Co., Waltham, MA, USA)S& o]&3&to] EA3}%
o AR 2 g5 550C 7] 3|2 o)A 6A1ZF 3|stAlA We 5 ol 108-ES HUleta &2 Akl
NO3) 4 nLE ¥AE F HE7I(1200)eA FEES AAAA 550C A7) Zs2o|A 1Az Fslstar
Hsk T, &S gAH(1:1 HCl) 10 nbE H7kstal 50 mL AEZekazd &7 goleaE AL3 5 ofIald]
A0, 7 949 FF898 0, 1, 10 ppnd ¥EE FASH I ICP-AESe] Z=71-& power: 1.0 KW for
aqueous, shealth gas flow: 0.3 L/min, cooling gas: 12 L/min, nebulizer pressure: 3.5 bar for meinhard

type ¢, aerosol flow rate: 0.3 L/min®]1t}.
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3B 2 Mineral compogition of Lisaris teseflatus esgs

Element Concentration (rng/L)
Fe 13401
Mn 00Ex00
Cu 005010
Zn 07401
K 19516
Ca 91+14
Mz 154+1 4
MNa 230122
F A3 2452

Values are expressed as meanststandaed deviation (n=3),

3) BH7] el Tt el A

1

Er7] & A8 FAolu A FHe S Je 5 (2005)2] W] Falo] AT AR 1 g
1ol ¥al 6 N HCl £9L 15 nL 7}she] 7 | 7t

FRIAZ] B NE Glass filterz JTstn Xy B $As] Z2A17]7] g3 9L o
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A ZFaEEstdrt. 5" A EE sodium citrate buffer (pH 2.2)2 A83t] 0.45 pm membrane filter®

o3k & ofn| At A5 7])(Biochrom 20, Pharmacia Biotech. Ltd, UK)Z o]&3}o] FAolv] =2t A4S
T3tk

EH7] & 2 g4 $ opnxAt S A% A%E F 39 YERAT. EWY] &9 F ofn At
S 248.9 nmol/40 pLolQal, ©]= Protamex® A3 39S w PLEXE 152.2 nmol/40 pLE °oF7F 7HA3ds
Aoy, @A ghol 9l 40% o]l "ol A AU

F 3 Amino acid composition of L. fesellafus sggs (LTE) and polysaccharides
from L. fesellntus eggs (PLE)

Concentration (frnol)

Amino Acids ITE FLE
Serine 18552 973
Glvcine - -
Alanine - -
Valine 31,149 4650
M ethionine 7252 0830
[soleucine 17173 1113
Leurcine 39 525 5553
T yrosine 19011 4082
Phersrlalanine 22875 0
Histiding 11,865 873
Ly=ine 21331 15939
Arnrnonia 33767 85,765
Arginine 21,290 15726
T etal 245,88 15223

4) =vi7] Lo Atz

Bligh and Dyer®] W (1959)] wha} EFA| &S FE8}aL, AOCSH (19900 wel 73} methylester3t A7 th
S, GC BAg ABE ZAT T o]= capillary column (Omegawax-320, 30 m><0.25 mm i.d., Supelco Ltd.)®]
A2r¥ GC(Shimadzu GC-17A, Kyoto, Japan)ZA A3l ZF 34 A WAte] 542 THF0e] HEE At
(RT)9] H]3 E equivalent chain length® (1995)°l 2J3] s A3} T}.

S

7] ko] AWk AL ® 49 k. EspAWAL F C16:09] FEFo] 7HE ol 24.2% FolA 18.8%F AA|E)
, Bcldk 20.9% Foll 4 C18:1n-9 3 C18:1n-7°] 22} 9.6% 3 6.9%% 80.9%E A&ttt k== FE3HA|
P2 54.9%5 AHASE oW o]F EPA B DHAS] §Heo] 43.8%c] o]2 &o] Fsb 9 AyFo] AFAH o
e Bow oA, 2 7] el e A gheke] ol AFEAPomAE AL W
T8k o ZE-E] FiRbrhe] FRlEo] A&E) gorw 1 ofE Bl slo] Fastttal oA
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Fatty acids

Area percent{dh)

14:0
168:0
18:ln—9
16:ln—"7
16:2n—4
18:00
1&:1n—8
1&:1n—7
18:ln—5
1&8:2n—6
1&:2n—a
18:3n—8
1&:3n—4
18:3n—3
18:4an—23
20:0
20:1n—9
20:1ln—"7
20:2n—6
20:3n—8
20:dn—23
20:5n—3
22:4n—8
Z2:15n—8
22:5n—3
22:Bn—3
Saturates
MUF Az
PUFAg
n—3/n—86

0.1+0.0
18.820.6
22401
0.1+0.0
02400
5.310.0
9.6+0.7
f.0+1.4
0.4+0.0
1.0+0.0
0.220.0
0.2+0.0
0.1+0.0
0. 1+0.0
0.1+0.0
0.1+0.0
L.2£0.3
0.4+0.0
0.2+0.0
5.9+0.1
0.240.0
19.1+0.5
0.240.0
0.540.0
Z2.0£0.1
24.740.0
242
20.9
549
0.8

*Wahies are expressed as means *+ standard dewiation (n=3J.
«MMUFAs, total monounsaturated fatty acids: PUF&s, total polyunsaturated fatty acids: EPA,
elcosapentasnoic acid (20:5n-3); DHA, docosahexaennic acid (Z226n-3),

7] g=NE N de AAste] AbgsA d Fojmr Euy] & Aud XFE TEE] FEe HEA
Fo 29g dAsked a3 AV E F ok 5% FFS 45| Table 60 YERIAY. As, Cd, Hg
g 29 713 10 ppmel H3IEHE 5)

3 5 Heavy metal compeosition of L. feselletus eggs (LTE)

Heavy  mmetal Concentration
(mg/L)
As 00100
Cd 00100
Hg 0.08£00

Yaluss are expressed as mmeanststandard deviation (n=3),

ol gl Ew7] <ol dnk AP, FU1E g7, opuxat 2, AW A, FHE Tl d&] 4Ry,
olgtol A Ev7] d2HE ST IA =B ZHGAGS)E FEohe W diE dYsi=s s,

TAFoR, T4 73t nhdlst EWr] 4& AE AAE fd ofHEd HA S v "ol R oy W Al
Hstal s2AF 3. EAE Az @A Jhpidl Ak (protease) & FYII TSRS Y. olwl A&
2 4 = &Aoo+ Alcalase, Flavourzyme, Protamexs©] At}.

Alcalase i Bacillus licheniformis oA w23 WEA A3} a4=, 55 T WA 70 C, pH 6.5 WA 8.59

_7_
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HRlol A &Ado] 71 S8t, diEd, =R, 45 59 A=z AHEE 4 ).
Flavourzyme & Aspergillus oryzae oA 7]19% E3aA2 N-Uoro|AHE whilas ofn|wit 92 13)s)
= @ 4ot} FlavourzymeS 50 C, pH 5.0 WA 7.0 oA 45 epdct,

Protamex = bacillus 7oA F8]3F protease complex@ TAE HIA N3} 402 23 o 7R
3 2 AR AFE e F2 o]&Hw, 35 T Wx] 60 C, pH 5.5 A 7 A

= dES B2 B35l endoprotease$t @A wdol A ofn| Al HO| B Hoa| S}
endoprotease®] H|&o] O o} Thuldo] Fajzdo] §-43)r},

v

2 o

Aol Al 26,541 ZhERElEtch. aAEX
o] Nl thate] 60%7F =S Na,S0,. & H7hat

TS A2 (4,000 rpm, 30)3ked A|ASATE. FAEOW 10,0000 0.2 3§ A AL Brix 97F € wjrb
A FES o 4Rk dere s Este d@FE AAAAL.

ol o] F=

F=% 97 (polysaccharides from L. tessellatus eggs, ©]3} 'PLE')E Mauro et al.(1998)<]
o] wel 50 mM sodium phosphate buffer (pH 6.0)° &3|AIZ1 $(50 mg/mL), #S gFNoz HPsIrZ
DEAE-Sepharose fast flow resin column(1.6 x 15 cm)ell 2 mLE Y3, Z¥ Fyt 3o AL 50 mM
sodlium phosphate buffer(pH 6.0)2 A28k & B&u] 2 M NaClS ¥3$H3F & bufferz A dke] 0-30
min; A, 100%, 30-60 min; A—B, 100%, 60-90 min; B, 100%, 90-120 min; B—A 100%, 120-150 min; A, 100%<]
ZH02, §<% 1 nl/nin, 254 mmol A &)

O

o] 4% %, Protamex® E/S &% 1.34%, pH 6.6, 47C9 %
Ask7] skl 90ToA 2087 7FEe g8 fAE 35 =

Ce
aL g

= 1o m=AISE mle} o] BHE AT ddEMsol ue F
A sho] F1(39-48), F2(53-69) 2 F3(72-79)2] A i o=z #3

A2E e 7t 24 S BHFAHE 6).

oL o

9] 3+=S phenol-sulfuric acid WHo =
=

Ack. BHE A HEg wold FHSL

N
N\

& 6 . Sugars composition of PLE, F1, FZ, and F3

Compounds tested (%)

Samples
Total gugar Sulfated glycang  Uronie acids  Hexosamines
PLE 43.2 12.0 23.9 L7
Fl 88.5 26.8 34.5 23.5
Fe 83.0 23.2 38.2 19.0
F3 78.0 20.2 45.0 7.5

o
=
3 e 20.2~26.8%, =2 EF

F1 23(0.5 M NaCl)9] &2 27.0%, F2 3]%(1.0 M NaCl)9] &2 38.2%, F3 F#(2.0 M NaCl)9]
22,290k, & 2 T Gl wet zpolrh gle] 78.0~88.5%% L,

34.5~45.0% 12]al oW FrgFd 7.5~23.5%% T, o] I WEH S GO/MSE EAste] & 2] e}
ok, = 20 ddRe FE9 EXA3ZE nannose, galactose, glucuronic aicd, glucose % N-
acetylglucosamine o] A&HArt. 1glx zF i o BEAA7E & 28(F1), = 2C(F2) 2@ % 2D(F3)ql
Z}Zy Jetder. 7B sheko] & A ¥<l glucuronic acidE 26.2~28.7%, U2 2+ glucose 19.3~24.4%,
N-acetylglucosamine 17.4~22.6%, mannose 11.2~14.9% 18|31 Galactose 10.7~11.7%= EFSTHE 7).
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# 7 MWonosaccharide composition of polysaccharide fractions

Composition (%4

Monosaccharides = 0 3

Mannose 149 112 128
Falactose 116 107 117
Glucose 183 230 244
Glucuronic acid 262 269 287
N-acetylglucosamine 226 219 174

F1, F2, F3 Z} & diste] SAX-HPLCol| 2|3} disaccharides ®4S Fdatdtt. Az ez, Axd ARE(50
ug)E chondroitin sulfate ABC lyase, chondroitin sulfate AC lyase, hyaluroniase, heparinase I, II,
[I12 37CelA 15417 St 7F=E8lsklth. 2 $o 100Te A 2% sk A% Al7]a 14,000 rpmol A 2043t
AAEY 57 go]fy2 HEH3E SAX column(Phenosphere 5 1 SAX 80A, 25x0.46 cm, Phenomenex Co.,
Torrance, CA, USA) ZFellA 2 M NaCl(pH 3.5) &Mooz X3 Fuiste] 232 mmollA HESHT. TFEORE
heparin/heparan sulfate disaccharide kit(Seikagaku, Co., Tokyo, Japan)& AF&3}SIt}.

= 3<& Chondroitinase ACE 7}¥-3l3le] Aojz HPLCS] ZA}o|t}. chondroitinase ACEZ 7}=#3]%¥ PLE(:=
3B), F1(& 3C), F2(&% 3D) &#o|Ax= Ch-0S % Ch-6S¢ =7} et or), & 3A(mixture of disaccharide
standards: Ch-0S, Ch-4S, and Ch-6S (labelled peaks))®} H]a3}31S wf F3 &&-(% 3E)NA = A Ch-6S I
A AEHAY. (= 3F:Cleavage of chondroitinase AC between galactosamine and glucuronic acid of
chondroitin sulfates)

% 4% Chondroitin ABCE 7hitdliste] dojzl HPLCS] A¥pelvt. PLE(E 4B), F1(% 4C), F2(% 4D) % F3 3
(% 4E)ol A Ch-4S(dermatan sulfate) EAE &<1s}7] 93l Chondroitin ABC lysaeZ 7}p&dlsle] X
(% 4A)%1 Ch-0S, Ch-4S, Ch-6S¢} Wlugh A3 wE o] 7hpisi &4 Ch-0SW <% Chondroitin ABC
of oA ZhrEEdl7t dojuA e FeRE YUEWTE. (X 4F:Cleavage of chondroitinase ABC between
galactosamine and glucuronic acid of chondroitin sulfates)

% 5% Heparinase 102 7hpEafsle] dojxl HPLCY A3 ZA, % SA(mixture of disaccharide standards)<}t
H w3 S W, PLE(E 5B)3 & F1(= 50), F2(% 5D), F3(% 5E)E peak 13 22 FAHo] Qe Ao
Yehg, Ev7] d2RE FAE GAGsE AGlyUA—4GlcNAc 2 AGIyUA—4G1eNSe] btz = | Zlo= 344
t}. (Peak 1, AGlyUA—4GlcNAc; peak 2, AGlyUA—4GlcNS; peak 3, AGlyUA—4GlcNAc(6S); peak 4, AGlyUA
—4G1eNS(6S); peak 5, AGlyUA(2S)—4G1cNS, peak 6, AGlyUA(2S)—4Gl1cNS(6S))

= 62 Heparinase 11EZ 7}iafste] dojzl HPLCS] A2 A, = 6A(mixture of disaccharide standards)<}
Hw3kelS w, PLE(E 6B)3 ¥8& F1(&= 6C), F2(= 6D), F3(& 6D)& peak 1, 2, 3, 4, 5, 622 FA% o]
J= Ao yehd, Evy] d2RE GAE PLES GAGst T4l AGIyUA—4GIcNAcZ YEbRtal, F12 A
GlyUA—4GlcNAc®} AGIyUA—4GIcNS, F2& AGlyUA—4GlcNAc®t AGlyUA—4G1eNS(6S), F3& AGlyUA—4GlcNAc7}b
FAEola AGlyUA—4GIcNAc(6S), AGlyUA—4GIeNS (6S), AGIyUA(2S)—4G1cNS(6S)2] WHE 22 H Ho=R
FA¥h. (Peak 1, AGIyUA — 4GlcNAc; peak 2, AGIyUA — 4GIcNS; peak 3, AGIyUA — 4GlcNAc (6S);
peak 4, AGIyUA — 4GlcNS (6S); peak 5, AGIyUA (2S5) — 4GlcNS, and peak 6, AGIyUA (2S5) — 4GlcNS
(6S)), (% 6F: Cleavage of heparinase II between glucosamine sulfate and iduronic acid of heparin).

= 72 Heparinase 1112 7}E8ste] dojx HPLC] A3 24, &= 7A(mixture of disaccharide standards)<}
Hw3k8lS w, PLE(E 7B)3 ¥8& FI(&= 7C), F2(= 7D), F3(& 7E)& peak 1, 2, 3, 4, 5, 622 FA %]
A AoZ Yelgton}, GAGsel FAES AGlyUA—4GlcNAcZ YERstth. (Peak 1, AGIyUA — 4GlcNAc; peak
2, AGIyUA — 4GlcNS; peak 3, AGlyUA — 4GlcNAc (6S); peak 4, AGlyUA — 4GlcNS (6S); peak 5, AGlyUA
(2S) — 4GIcNS, and peak 6, AGIyUA (2S) — 4GlcNS (6S)), (&= 7F:Cleavage of heparinase II between

glucosamine sulfate and iduronic acid of heparin (F))

=
-
=
Rl

% 82 Hyaluronidase® 7Fidlste] dojzl HPLCY A=A, = 8A(mixture of disaccharide standards)<$}b
1239 S w, PLE(%= 8B)3 H8E F1(% 8C), F2(%= 8D), F3(& 8E)= peak 1, 2, 3, 4, 5, 628 FAH
= Ao 2 Yoy, GAGse FAES AGlyUA—4GlcNAc®E YEbyth. (&= 8F: Cleavage of hyaluronidase

)

o
A
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between glucosamine and glucuronic acid of hyaluronic acid)

T 9% F38ENA dojzx d3Te EES permethylationdte] ESI-MS(electrospray ionization mass
spectrometry)® 2418 g olth(F13} F20 Wigh A= T84 Zoh).

= 9(a)= 3|Y¢FE2H hyaluronic acid)e] WHEGSE RoFr | T 9(b)w WHEES olgh s|LdFE ko] B4
FS HolFEr. | EFEA HE MS ZPJJ-L = 9(0)el Yediion], vHEEe] 1~472 T4 5o = FEo
t}. PLE E& F3olA dofz NS Am5E = 9(d)ol YeERAIT.

PLE 23 F32 ESI-MS/MSel ofste] 244 s|edFEate] 32+ &= 100 Yehlidlek. &= 10(a)= m/z 500.8914
o] MS/MS spectraolil, = 10(b)E m/z 996.59142] MS/MS spectracltl. &= 10(a)oll vehd Hiel Zo] m/z
356. 1614 2,542 wxF He] FA7F YeEsa, 0,242 335 wWZAIZFe] AAFHJS o YElYE 3 Folg. w2
3t HA kS S|UFEANY] 0,242 FAE ofF &3 ¥Folw I|UFEAE A=Y v F8&% HAott.
F3 giolA HAEE uronic acidE& 7433E 99 4,5 94X EXF7L dojdt AL ahvle Edfste st
glycosidic bond®ll Al A|AREEo] dofts 7HsAdo] wig- Hrh(E 9). o]¢h o] EARHFE AAREZ] ]t
¥/t dojy= H$E Linker et al.(Linker A, Meyer K, Hoffman P. 1956. The Production of
unsaturated uronides by bacterial hyaluronidases. J Biolog Chem 219, 13-25.)¢] A|<tst u} lt}.

o]de W8S FYSHAE, Protemex® GA4Wss Ed7] 425 EH F2d UIdFCPLE)E Z2HE &3l AASH
o] F1, F2, F3 &S 4 4 AA3, 7 g9 o/ A4S syl fske] HPLC A8k A,
chondroitin sulfates, non-sulfated chondroitin, heparin 3}&%, hyaluronic acid o] HAZ&HUT}.

g1, 72t E faw Basete] ogR ®EI ulwdt A3 AGIyUA—4GIcNAc, AGIYUA—4GICNS, AGlyUA—
4G1cNAC(6S), AGIyUA—4GIcNS (6S) ol HE=HATh. 8la, 7Hiald 339 ESI-MS/MS 2427 m/z
996.5 BAHES 2= |G FEZA hyaluronic acid) ©|YHFE HAY ).

N

>
o)
-2,
—
vV

=
L
ol
olr
o,
Ly
o,
ftjo
Ho,

13+ Tyrosinase@A Asls A

o] AR Sk Il Ziv], FEeE e A AFR, I =3 9 98 s R 7 Qo
ol A e Ey o wWeld AAAHE (melanocyte)ol wWHEOA ™ (Prota G. 1980. Recent
advances in the chemistry of melanogenesis in mammals, J Invest Dermatol 75, 122-127.), tyrosinase
QA Wle dehd AR AZRA 7 F83 7] % AAGA BAsE AARA o] aie] S 9
AgrozA dephd Mao] FAdE wop v M4 HAS wg 4 vk Tyrosinase@Ad Adlls S 4

£
opell A AR Ve BdE BEe SAsk] A% Zhel=Eelt ol met AAIEIT.

Ly

4l

Tyrosinase®/d Adlss Adst7] flete] &vl7] dolA F29 JES Dol Fo] 0.1, 1, 10, 50 mg/mL
9 F==2 3AEATt. 96 Well plateol] 0.1 M sodium phosphate buffer(pH 6.5) 220 ulLe A& 20 pL, 1
23 mushroom tyrosinase (1,500~2,000 units/mL, Sigma Chemical Co., St Louis, MO, USA) &% 20 pL=
sAE Ytk of7lel 1.5 mM L-tyrosine &9 40 pLE Wi 37Tl 108 b w32 A7l ¥ ELISA
microplate reader (SpectraMax M2 Multi-Mode Microplate Reader, Molecular Devices Co., Sunnyvale, CA,
USA)Z 490 mmollA] 3 == =43} th(Yagi A, Kanbara T, Morinobu N. 1987, Inhibition of mushroom-
tyrosinase by Aloe extract, Planta Med 53, 515-517.)

[Tyrosinase & A& (%)=100-(Al=m o] FFx/dx=a9 FF5) x 100]

EH7] & BIE(FI, F2, F3)& 242 0.1, 1, 10 ¥ 50 mg/nLY & slo] As FAHL =As B A, F2
S 50 mg/mLe] oA 11.8%9] AHEAES, F3 it 50 mg/mL°l %E | A= 20.1%2] oAl &4 Asls

[*]

| WeR e (3R 8)
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#* 8. Twvrosinase inhibition activity of fractions extracted from slassfish ezes

Samples Tyrosinase inhibition (%)®
Ascorbic acid (pg/mlL} 10 17.8+10.2+
50 35.247.3+
Fl (mgz/mL) 3 1.7£2.4
1 2.8x1.4
10 3.9+0.9
50 5.6+1.8
B2 (mz/mL) @l 4.4+5.3
1 5.4+1.4
10 83.812.1
50 11.8+4.8+
B3 (mz/mL) 0.1 B.2+1.2
1 5714
10 11.4+2.8
o0 20.1x4.2%

*Fach walue represents the mean+SD (n=3) of three independent experiments.

'p<0.05: compared with control group.

<3 o 2> vMESe Z42 915 L-DOPA AEEA Asls =4

Y /@A—] jr,].xqg Algq , u-ﬂ;»q_\, /ngﬁﬁ]ﬁ Lﬂg uﬂ‘q_x_}_o]g._‘i /K_\Jj_jﬂoﬂ/q udﬁ tyrosinase S‘iioﬂ 943]]
Alo] % u}(L-DOPA) = 7%}% =97 +=(DOPA quinone) .2 A1, =uFi=o2RE AFAabshit-g-3 §4dk
2 =935 (DOPA chrome) S AH FFFA dAephde] AAFHTH(Alaluf et al., 2001). Hebd 97149
AARGAES Fvllsh= tyrosinase®] DOPA Absiubkgol] teh A& Akl my) 2o avds Hrlet
tH(Choi et al., 2001). o] #AolA E]ZALtolAe] o] At Hetde] AES A 7t

7o

)

X0l 4B oo ™ nE

Tyrosinase@A JAlas Add3 o] Evy] oA FEFF FES 0.1 M sodium phosphate buffer (pH 7.0)
of 0.1, 1, 10, 50 mg/mLe] =2 3ZA&}3ict. AlgFol| 0.1 M sodium phosphate buffer(pH 7.0) 850 nL<}
AlZ Y 50 pL, 2283 mushroom tyrosinase (1,500~2,000 units/mL)&<} 50 pLE TAZE Yar 37CoA 6
& EoF ¥ A7 ke 0.06 mM L-DOPA (L-3,4-dihydroxyphenylalanine) 50 pLE ¥ aL 37TColA 1% E<F W
SAFHY. WS FE % ELISA microplate reader® ©]£3lo] 475 mmollA] 3 E=E A3 (Yagi A,
Kanbara T, Morinobu N. 1987, Inhibition of mushroom-tyrosinase by Aloe extract, Planta Med 53, 515-
517.).

[L-DOPA 2 A &l& (%) = 100-(ANEHe] FF=/thxzwe] F35) x 100]

gul7] deE P8 4PS UoR ste L-DOPA AEue ANBHL S4ste] ® 9ol UehIdlh F%
=9 5% 0.1, 1, 10 ¥ 50 mg/mLolA & E F12] L-DOPA AtetdAl&Ad L Z+2F 11.9%, 20.1%. 15.1%, 16.0%,
F29] L—DOPA Abstd A @& 22 10.2%, 14.7%, 14.6%, 24.4% 18] F39] L-DOPA At A|&A]e zhz)+

16.7%, 17.0%, 14.5%, 28.6%%= YE}%tE. E3] F2 2 F3 &9 50 mg/ml FEAAE #9948 d+= 2342 vE
Yt (p<0.05) .
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3* 9. L-—DOFA oxidation inhibitory activity of fractions extracted from

2lasstish egos

Samples (mg/mLJ} L—DOPA inhibition (%)
Fl 0.1 11.9+0.8
1 20.1£3.8
10 15.1£1.1
o0 16.0£1.8
Fz 0.l 10.2£3.2
1 14727
10 14.6+£6.3
50 24,445 5%
F3 0.1 el
1 17.0£5.3
10 14.5+£4.5
a0 2R.ELR.2*

*Fach value represents the mean*SD (n=3) of three independent experiments.

"p=0.00: compared with contral group.

<21% o 3> Collagenase@A Adl's =A

o] X3 F& 9097t FeAer FAE o, AHQ =3t Aoy AL ol os wAs
2Eo 9&) collagenased] Walo] ZF7lH ),

ot

Collagenase&d A 3l52 EnzChek " Gelatinase/Collagenase assay kit (InvitrogenTM, Life Technologies,
Grand Island, NY, USA)E AF83}% L, substrate®+F DQTM gelatins from pig skin, fluorescein conjugate
E o]&3sle =AUt AEE 96 well plateol reaction buffer 150 pL, H%E A& 20 pl, collagenase
(10 units/mL) 20 ulL, gelatin (100 pg/mL) 20 pLE 7}ste] 2 Aol& = 37T dAoA] 1A7F B¢ w4
Att. Ad A= fluorescence microplate reader (SpectraMax M2, USA)E AF&3Fe] 495/515 nmoll A =4 35F3

Eu7] d2HE BE3 A 59 collagenase AMEHE SAHI A= T 107 2o, FAFOR, Evy] 4=
FE] dojzl F1 &A= 50 mg/mL XA 5.9%2, F3 £8EY 50 mg/mL FEAE 10.6%% Aol
AE ATHE HERNATH(p<0.05).
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F 10. Collagenase inhibitory activity of fractions extracted from glassfish egzs

Samples (mz/mL) Collagenase inhibitory activity(%)?

Adenosine 0.1 19.3x0.0+
1 25.5E0.0#
10 34.7E0.0*
Fl 0.0l =
0.1 =
1 _
10 7=
50 5.9£0.7+
B2 0.01 -
0.1 =
1 -
10 1S
50 1.8£0.8
i ni5 0ol 1.3£0.4
0.1 1.2£0.3
1 2.9x0.7
10 1.8£0.8
50 10.6£0.8+

—; trace. 'p<0.0%; compared with control group.

Fas5= W
CCD 986sk MZFE 7t wellell Yol
200 pg/ml) 2 FH7bste] AGAE AdES R ﬁiiﬁ}
=4& SAsT. 1 A =] dRRE 29

AE=4S gelstr] 9ste] CCD 986sk cell
o} 96 well plateol] 2x104 cells/well?d] <&

=7} 0.1, 1, 10, 100 % 200 pg/mL7} QE—,
HiFsta Al AEES S48
Kumamoto, Japan)& ©]&3le] A|¥x <]
Elmer 1420, VICTORTM X Multilabel Plate Readers,

To) AEEL NRE AUSHA e

CCD 986sk cellel W& 2] w23 AAs7] st dopal= ‘1]559] mitochondria dehydrogenase®] &S
o3t AAHE formazan YO = A EQ] 5]

(American Type Culture Collection,
E==2 100 ul® 53

*Each value represents the mean®SD (n=3) of three independent experiments.

k=
e =
A WY 255 =

_13_

ATCC, VA, USA)oA] oy
24X 7 St PN ZTE. AR HF
ZAE AS BF3 AF 100 uL® 7late] 24437 &
ZFo AEES A3 $8 Cell Counting Kit-8 (Dojindo Co.,
AEES FA4AY. A2 A3 5 microplate reader (Perkin
Waltham, MA, USA)Z 450 nmell A
txeatel] o gk AR AP FFEE FAISHIT.

1
=l
Z

o
s

Fo= 5.%4 o}.giu}' Aﬂ

o -=

S A = MIT assay= 3F A3+ 3% 113 7).
& =v7] 4=5H l‘i:—i’?‘& AEE A2 g2 ¥5(0.1, 1, 10, 50 2
q Al 98te] CCD 986sk celld] A

d2 HERHA]

i
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3 11. Cell toxicity of fractions extracted from zlassfish eggs by CCD 98Fsk

Samples (ug/mL) Cell toxicity (%)?
Control 100.0£14.0
Fl 0.1 101.3£2.2
1 101.4+2.5
19 101.6£3.1
100 106.7£15.1
200 101.1£5.6
F2 0.1 107.6£2.9
1 108.4+3.5
10 104.1+2.1
100 103.1£2.9
200 100.9+2.8
F3 (.1 98.9+2.3
1 101.8£8.3
10 100.1+2.0
100 104.2+3.4
200 103.815.6

®Fach value represents the mean®SD (n=3) of three independent experiments.

R Ay FoA= AfolMEe] o8 IF 57 g J&S = collagen} elastine®] FAHECH. X
gk o] w3l Ao Fa3 9IS sl R 8 X Tt A BEAAQ] S| LFEEAS s
= 98s g

ME ZF25S Felslr] Yate] D 986sk cellS 96 well plateol] 12% fetal bovine serum (FBS, Lonza Group
Ltd., Basel, Switzerland)©] ¥t#% IMDM (Iscove's Modified Dulbeccos Medium, Lonza Group Ltd., Basel,
Switzerland) BiX]ell 1x104 cells/well®] FE=Z 100 pLA¥ EFa 24A37F ek HAIAI AL, 2L HjH|
of AlZ=E #HF ¥&7F 0.1, 1, 10, 100 ® 200 pg/nl7t HESF Fo] AxEFd AT F 3¢ T
ks, MEFO AEES A3 $98] MITI(3-(4,5- dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide] A]eFS ©]&3}o] ELISA microplate reader(Molecular Devices Co., USA)E 490 mmol|lA FF=2 =4
vt AlZS] AEES ARE M A &2 e Mg As Mo FFER ZAISHGIT.

71 5 g9 AfoplEe] Adass FA4stel & 120 YEhhla, v w2 95 AYEsS o
2 24A13F Wl 100 pg/mL o] FEolA oA (p<0.05) AETE AT 5 3

1 pg/ml o] FelA 10% o] ¥F AR TS WdEhHAT. F2olA:= 3%
7 A= 48A13F wiEA] 200 pg/mLe] Fi=ellA 19.8%9] IH AETE AT F3
ANZE WFA 1 pg/mle] siellA 2090 AYETES BAeH, L7t S7Fel

o A$E 2 mek e e
S5 AT F AU 48AZFO] kel A= 200 pg/nLellA 57%7F He ZM&?Q Hol RBEE FoA 7H
2 A4S BTG, B BEEY 724 5o 7H %Aké}ﬁh— AAR s|dFEAN A TS ML
B AT} 24X 7FT} 484 7F B0 EEE Flab H]£E GAESS BolFda, F3RtE AAFESo] B4 &

e}, SLFEANT £ AMEES ehlle] $4E Aumsel B8 sbsde] B Aow FAH.

i

ZFHoll, ¥9FEE(0.8% methanol) A]|&E(1,000 mg/mL )= 2v) 3]A34e] A& A3} CCD 986sk AFZHy]H-
AWAIES] a7k °F 200% v SRl stol EeFEEe] AEd AxAdy @4adE Holgda
SRR, oWl ARl thalel= Aol ¢llat(Whang EK, Cho MH, Park CS, Kim MH, Park KJ. 2008. In
vitro Effect of Ecklonia stolonifera okamura extract on the Cell Growth in CCD-986sk Human Fibroblast

and Melanin Formation Inhibition in Clone M-3 Mouse Melanocyte Cell Line. Korean J Environ Biol 26,
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30-35.), w=7HFUS ethanol FEEo] AdfrolAlEe] AEHo| vH Oﬂ?%k% A A3 100 pg/mL ]3]
XA 58.8%2 ME AEES UEido] Add AT FS FHA 3tdtkar sked(Jun HI, Lee Y, Kim
JH, An BJ, Lee JY. 2013. Anti-wrinkling Effects of Juniperus rigida Sied. Korean J Microbiol

r;’k rlr

Biotechnol 41, 449-455.), =4 wlTol] t}gFe] A|GE AFE3
B33 F3 BIEL AFkoMe

i 12. Cell proliferation
G986k

g0l 7hs

stk 4ol 9

T % Ae® AAZIY. =y 2v7] LelA

of fractions extracted from glassfish eggs by CCD

Samples (we/mL)

Cell proliferation (%)*®

24 hrs 48 hrs
Control 100.0+4.1 100.0+3.7
F1l 0.1 104.1x7.8 108.7£4.1+
1 105.6+£13.8 110.5E7.0+*
10 107.3€7.5 115.4+11.3
100 107.7+2.8% 124.8E8.2+
200 109.444.1+ 126.5E£7.2+
F2 0.1 114.6x2.1+ 110.1£3.9+%
1 107.7x7.1 110.2E£3.2%
10 106.916.4 8 3 e 5 s w8
100 117.1£10.3+* 116.5E3.4+
200 125.0£15.0%* 119.8E4.1+
Fa 0.1 111.9x8.1 113.4+15.5
1 120.6E£9.8+ 107.9+€6.5
10 120.9£5 .4+ 114.1x8.6%
100 136.4E7.0* 131.2£9.7+
200 137.0£8.7+ 157.1+£11.2+
Hyaluronic acid 0.1 104.1x7.0 106.3£5.7
1 104.3+12.1 115.9£11.3
10 113.7E£5.6+ 119.0E£9.9+
100 114.3+£13.5 124.21+6.8+%
200 119.7E6.0+# 120,14 .4+

Fach value represents the mean=SD (n=3) of three independent experiments.

'p<0.05; compared with control sroup.

<4138 d 6> Procollagen tvpe I C-peptide AAZo] A

AL olFe= F vl Fole HR Ao o FEAlgE AfrolAEeA FAEEH, WA
procollagene] A ¥ &4 collagene procollagene] A3E C-peptide’} EajE o] FAAT. A IF
HHdES 7hEslste] C-peptided s S48k 2Astd Fepdl S SAHAT 71 Addk(Parfitt AN,
Simon LS, Villanueva AR, Krane SM. 1987. Procollagen type I carboxy-terminal extension peptide in
serum as a marker of collagen biosynthesis in bone. Correlation with iliac bone formation rates and
comparison with total alkaline phosphatase. J Bone Miner Res 2, 427-436.).

Zopel A-EQ Z=F A (Procollagen) BASS 5748357 9, Q1F 37 Fof AIAEQ] AlFolMx
(CCD 986sk)E 10% FBS7} §Hf-¥ IMDMWIA| (Carlsbad, CA, USA)olA] wifalolow, migsls &<t 2~3Yd &
A wxE wgs] Ak CCD 986sk & 48 well plateol] 10% FBSE &3 wix]oll A wfdst &, welld 5x
1040] HEF EF3TE. 2447 B9 22 o= vjel 3, FBS free #iX|o A|RE FHo Alxze A g
T 24AZF FoF wiFElTh. vl e HS FHS| procollagen type 1 C-peptide ELISA kit (Takara Bio,
Japan) 2 BAHFS SAs] Fepalel 44 A=E vt

ool Fepl AR Hske dotrr] 98, FEAle] Ay ZEEHAdM EelE C-peptide] ¥
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< S43te] & 130 JERITE. dix=Te] F2A A3 d @ 19.8 ng/ml (100%) oo™, 8= F12 100 n
g/mLZ} 200 upg/mLe] FXolA 30% ol =2 ZEhl AR TS YJERAT. F2o] Afol=
o)Al Febal AR 258 FAT & ddoy, FlEvhe Sokth. F39] A$ol® 100 ng/ml o9 &
oA Zrzk 5.1%, 11.0%9] ZFehda A a5S RoFJoy Flole mXAE #3590, o z %
3 YRR Zekd AP E5S 10 pg/ml oY FLolA 19.1%9 & ANF FUME B
200 pg/mL oAM= 41.9%7F A& =2 AAF S7ME BAFAG.

Foll, =7FFU5 ethanol &2 collagen ATAHS 50 pg/ml FXolA 51.5%2] &R a3sE Yehd
(Jun HJ, Lee Y, Kim JH, An BJ, Lee JY. 2013. Anti-wrinkling Effects of Juniperus rigida Sied. Korean J
Microbiol Biotechnol 41, 449-455.), =3} &4 9 oeh-& ofAlE FEE9 collagen AFAAFS 100 pg/ml
oA 27.7%, 37.7%, 41.0%2] & F(Lee JY. 2007. Anti-wrinkle, whitening constituents of Prunus persica
Flos and an application for functional cosmetics. Ph.D. dissertation, Daegu Haany University,
Gyeongbuk, Korea.)9} 7y Zue] FEHE0 23 =3td AFolHE2 collagen FAZ7H= 250 pg/ml =l
A 24%F o S A Eo = 103%2] FHQl 7S R tHKo HI, Kim GB, Lee DH, Lee GS, Pyo HB. 2013.
The Effect of Hydrolyzed Jeju Ulva pertusa on the Proliferation and Type I Collagen Synthesis in
Replicative Senescent Fibroblasts. . So. Cosme. Scientists Kore, 39, 177-186.). °]& w|Fol& of o
o] AEAd B AU Ale Aoz Zepdl 4 99 2 7S ASE a0 R WHolste w3tE A
AAZIAL FE A FEF AEE AR E o UEReRRE AAAY Jdon HA 7 F e AAEA
840 =& HAo2 gAY,

# 132. Procollagen formation of fractiong extracted from slasefich esse by
CCD 966sk

Procollagen formation?
Sample (us/mL)

ns/mL e
Control 19.8+0.1 100.0x0.7
Fl 0.1 21.3£0.8 Q7. 7x2.7
1 23,4423 118,0+9.6
10 21.0+1.4 105.8126.9
100 26,61 1.6+ 134, 1450+
200 26.1+1.0# 131671+
FZ o1 20,4£0.8 102.84k4.4
1 21.1+0.32+ 108,31, 2+
10 215107 108.2+3.2
100 23.510.2+ 118.6+0.8+
200 21,7405+ 109,62 3+
F3 0.1 20.7x1.8 104 5287
1 19.6+0.1 88.9+0.8
10 20,2302 102.4+1.6
100 20,8101+ 105,140 4%
200 22,0£0.,7+ 111,030+
Hyaluronic acid 0.1 20.7X+1.0 104 647
1 22.1+0.9 111,441
L 22,003+ 111.14&1.5+
100 22,006+ 111,142 8+
200 28.1+1.5# 141,945 5*

Each wvalue represents the meant5D (n=23) of three independent experiments.

‘p=0.05; compared with control sroup.

LI AE A, 9w A9, S FE

oo s 2AAEC EFHE RS FE ARoRZA 7] FEAR olfd sHEE A Ed TEAL
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