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100mg/kgo. 2, ®vl+A51A= 0.1 WA 10mg/kgS
A, vol ol b
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Hol Wl s
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#o-IkErde) &
=7k 2, A
AL A 24213 F
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e

F& g oW Rule] uss
3, 0% B4 AxAATHCE 2
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A7) 1

e

7HFE] 19] MlEE 100
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o] 71 (g)1%100

I
1 2 3
=741 25% 40% 30%
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FT-IRZ go-712b7d &<l

47 FEH

()& dz2ad Alavp d=g Ao go-7k27d, (b)E AlgTe
Wl B-D-galactose-2-sulfate ¢ 830 cm R A FL 935 F
b ARk FE27F G QAT

g oh-gheE)del
Japan) =4S AT (= 3, 4).

)8 FT-IR (Fourier—transform

A® A8 A (A-carrageenan T4 4 HPLC)

infrared) 6300FV+IRT5000 (Jasco, Tokyo,

32 Fi-71E)

Ak AzAd Fugter)

TAG 28 HPAEC (High Performance Anion-Exchange Chromatography) (HPAEC-PAD, Dionex, USA)So. & H24

ol
o
38
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O

_&L_ll
ofol

A 25 4%FolA E8lg A-carrageenan A
3t A3} galactose 55%, glucose 25% H]&E E<lE T},

arboPaca PAl Analytical (4x250 mm), PAl Guard(4><50 mm) columns AF&3}T).
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#£ 2
Item Condition
HPAEC (High Performance Anion-Exchange
Instrument .
Chromatography) (HPAEC-PAD, Dionex , USA)
Detector PAD (Pulsed Amperometric Detector)
CarboPaca PA1 Analytical (4x250 mm),
Column
PA1 Guard(4=50 mm)
Temperature 30°C
Injection volume 15 pL
Flow 1.0 mL/min
Solvent 18 mM MNaOH
Z 3
Sample Galactose Glucose
A-carrageenan 55.32 25.14

AX a4 37t
HaCaT(QAZH9 #-2+4) A X =497}

HaCaT(QIZFo| B-Z4) AHEE 96-well plateol 1x10° cells/well ¥%== R38 & 104 fetal bovine
serum(FBS, Gibco, Grand Island, NY)3} 1% antibiotic-antimycotic(Gibco, Grand Island, NY)o] 7}€
Dulbecco's Modified Essential Medium(DMEM, Gibco, Grand Island, NY)ol wjFs}oith. 24A17F & A|&E DMEM
of FAate] A T vhA] 24X FE Witk o]F WiAE AASHAL 0.5 mg/ml 3-(4,5-
Dimethylthiazol-2-y1)-2-Diphenyltetrazolium Bromide (MTT, sigma—aldrich, St. Louis, MO, USA)&< 100
uLE AHEd 5 108 <t w7l A mgatsivt. o] MIT &do] x3d wix|& A7t BAE formazan
< DMSOE o]&3] =9l thg 540 nmoll 4] microplate reader(Molecular Devices, San Jose, CA, USA)E o]&3}
o FFEE SAHUN(E 5).

Hacat cell ©llA] A-carrageenan 5000 ug/mL(Z 5mg) 7}A] AL EAo] Q& AoE Vet tixa3 A-
carrageenan & 50, 100, 300, 500, 700, 1000, 2000, 3000, 5000 pg/mLe] ¥ %= HaCal A|Eol| Agld Az},
hxTS 117.81, 118.47, 108.60, 105.79, 96.60, 85.07, 87.03, 71.45, 54.76%, A-carrageenan = 113.34,
115.39, 118.78, 112.92, 114.21, 122.57, 113.37, 113.00, 102.93%2] A% &S Ve

HaCaT(17¥9] H2A) A FE A Hyaluronic acid BAHF =4

HaCaT M ¥ZE 24 well plateo] 1x10* cells/well?] %= B F6ke] wjokst & FBS7F H7FE A &S DMEMZ
A3t 18A1%F starvationdtdtt. ZF A& L HE gA5te] M star 24417 &<t vl v Al
X9 A E 33 T Enzyme-linked immunosorbent assay(ELISA) kit(abcam, Cambridge, UK)E o]&3&}o] x|
ZALe] dgde] wet st & S H(E 6).
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ME 545 JeERA U s H A k] A|5E HaCaT Ao A28k 5 hyaluronic acid ‘3"401] U]
2= o3-S ELISAS o]&3dte] HUFsldth. S.D(A-CGN) EFEZ I A-CGN S 100, 300, 500 pg/mLe] &

24A7F Fob AEd Ak, S.DIA-CGN) EFEZ-2 Controlol WHS| 41.46%, 59.46%, 74.65% A-CGN %
28.08%, 41.38%, 66.70% % oEHoz Z7lES doslgn TEZAd vls] $ond oulZ hyaluronic

acid A% o =9},
CCD-986sk (AN FAAF-RAMAE) AXE =437}

CCD-986skAl X 10% FBS®F 1% antibiotic—antimycotic®] 7}l Iscove's Modified Dulbecco's Media (IMDM,
Gyeongsan, Korea)& AHg-3ke] 37C, 5% CO, 1ol FA== Ml7]olA meFahalar 2441 F A&S DM 8]

Aato] AEgk & thAl 24413 FF wjErlth. o] A& A A 0.5 mg/mL 3-(4,5-Dimethylthiazol -2-
y1)-2-Diphenyltetrazolium Bromide (MIT, sigma-aldrich, St. Louis, MO, USA)&< 100 ulLE AHg3 H 1

oEe WM A wFEGITE. o] F MIT &Ho] X3yl wjAE AA3IL B/d¥ formazang DMSOE o] 83l i‘—?
ol v+ 540 nmol A microplate reader(Molecular Devices, San Jose, CA, USA)E o]&3sld] SHF=E F54351%

THE 7).

S.DCA-CGN) ZZEA} A-CGN & 50, 100, 300, 500, 700, 1000, 2000, 3000, 5000 pg/mLe] ¥%= (CD-
986sk AlEo A st A, S.D()\—CGN) EFE4AS Control o H3] 15.52%, 30.02%, 29.01%, 28.30%,
19.65%, 23.39%, 19.96%, 4.11%, 2.31%, A-CGN- 10.94%, 14.85%, 27.03%, 38.32%, 39.56%, 39.04%, 26.65%,
31.86%, 31.13%¢] AEES BATh. AR ow  AF AEL] FFS WA Za CCD-986sk Al FEo]A A-CGN

£ 5000 pg/mL(Z 5mg) 7HA] cytotoxicity7} 9l Ao=Z YElon S D(A-CGN) ZEFEAHRT v AIZ Y&
gA orAghs W3iTh.

MMP-1(collagenase) &4 &3

CCD-986sk M £ 2 48 well plates] 5x10° cells/we
F Bor AeEinh. vidE AlEe wixE I
Cambridge, UK)E o]&3le] A|zALS] vl upaf
AE =245 YehA 99 55 HY0lA o] AJE2 CCD-986sk AlEo] Aga F MMP-1 A nx=

geS ELISAE o|&3te] H7bel. S.DIA-CGN) EFEZE I A-CGN & 100, 300, 500 pg/mLe == 48717+
wob Aels A3, S.D(A-CGN) FFEAL controlell H8l 6.24%, 16.95%, 22.58%, A-CGNS 16.92%, 28.19%,
35.7%% MMP-1 (collagenase) Zehall 3] a4F AfTES BT, AAAH o= SDA-CN) ZEEEHT A-
CGNo] MMP-1 (collagenase) Febal Ha] &4 AA Adlso ¥ & Aoz &%},

119 e BZaa 24A7F o wjdsli 2 A|2E 484]
Enzyme-linked immunosorbent assay(ELISA) kit (abcam,

<
5
FAE T SHHATE 8)

gl

RAW 264.7 M 54 H7}

Raw264.7 A|3¥+=  10% fetal bovine serum(FBS, Gibco, Grand Island, NY)3} 1% antibiotic-
antimycotic(Gibco, Grand Island, NY)©] 7}# Dulbecco's Modified Essential Medium(DMEM, Gibco, Grand
Island, NY)E AF&3slo] 37T, 5% CO, 2o FAIH = wg7IoA wlFstll. 24417 & A8 E5 DMDM 348}
o AHgsk & gA] 24A17F EF wlsiitl. o] % X E AASEAL 0.5 mg/mL 3-(4,5-Dimethylthiazol -2-yl1)-
2-Diphenyltetrazolium Bromide (MTT, sigma—aldrich, St. Louis, MO, USA)&<¥ 100 pulLE g3 ¥ 10& &
Qb W7ol A mgatitt. o] % MIT &<fo] E3el wiAl& A|AstaL 4/d¥ formazans DMSOE ©o]-&3) =<1 tf
< 540 nmol A microplate reader(Molecular Devices, San Jose, CA, USA)E o] &35te] SF=E FAHIUH(E
9).

S.D(A-CGN) ZF=EZZ A-CGN & 50, 100, 300, 500, 700, 1000, 2000, 3000, 5000 pg/mLe] EE=
Raw264.7 AEel A& A3, S.D(A-CGN) ZEFE4S control 100%A 125.12%, 118.68%, 112.70%,
110.59%, 109.73%, 110.59%, 98.80%, 94.84%, 93.40%, A-CGN 125.48%, 115.61%, 122.84%, 118.47%,
118.77%, 108.30%, 103.34%, 93.18%, 84.54%2] AEES HIH.

NO(Nitric oxide) AA¥3}

Az SAS UehdlA S3d s HelolA Z4zbe] AJRE Raw264.7 Aol 443 FoF dAeE] g 5 LS (1
ng/mb)E 18Xt Fk sl

NO ¢ AA W3E griess reagent® o]&3&ko] 8eld. S D(A-CGN) EFEA7 A-CGNS ZHZ} 100, 300, 500

_9_
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pg/mLe] sE2 AAP I A, SDIA-CN) FFEHL 44.03, 41.56, 40.29%, A8 A& A-CGN &
40.59, 37.33, 35.57 % 2= W% NO 2d Adflse BIT(= 10).

NO e LPS A2 3ol e AT A-carrageenan®] A EE7} Hold4E AES lsisl

o
ABS @tz &A% %7t

A AA FR Aolg Folrh], Frh-slebrlgg FEsel 1 a5 Mws.

&3} carrageenani= 60TColA A& 100 g 0.01 M Ca(OH)2 &< 1 Lo 15.0 g9 KC1S &3t &0 1 A
B AAFIAL o] & 1A FHE Yk A4S ofHste] AASFIT.

o7ty Asty AES d7|egier ool &AS thA] 4T ols7hR] W F 4H] o]/ o ghE&E 7L
o] AHEE EZE A-carrageenan®. 2 7H8kal o] HAS 7 oH Y AXA FET & 1A EEsele] A
=

A) 30ColA A ¥

B) 15CelA A ¢

C) 5CA A &g

ABTS radical scavenging activity (%) o}ele] 2o ol&] Axtste] Yelion, U3 oA Trolox®
standard curve®d AAJSta Alge £ Ast #HE UEME Troloxd %5 AIAFste] uM TE (Trolox
equivalent)/100mL sample® 7|8} th. I1C50 #h2 ABTS radical £2AE 50 % JAIst=d ZL3 A5 &%
o]t}

A 72 AL Gy ste] FAAZS o] AFE3 A-carrageenan A, B, C & $AI3}E ABTS Assay = SA3H
A, 9 39 22 s &%) 7F vEler a3e] Aoli= A, B 7‘7'101] Hlg] ¢ =74 dakst a7t
o skA YERS .

[4] 2]

Scavenging activity (%) = [(ABSControl - ABSSample) / ABSControl] x 100

Z 4
Sample concentration |ABTS radical scavenging activity uM TE1) /100 mL sample
A B C
0.1 1.25+ 0.25 [3.93+ 0.19 |5.82+ 0.19 [10.03 + 0.76
0.23 2.45+ 0.15 |5.75% 0.17 |11.02+ 0.22 [23.64 + 0.47
0.50 4.12+ 0.31 [10.92+ 0.25 [19.12+ 0.28 [46.12 + 0.83
1.00 6.93+ 0.26 [15.83% 0.43 [40.93+ 0.26 [100.58 %+ 0.78
2.50 10.93+ 0.26 [22.92+ 0.22 [82.93+ 0.26 [292.01 #+ 1.55

1C50 2) = + 0.01 % 1) Trolox equivalent
2) Half maximal inhibitory concentration
ROS &A &4 37}

A-carrageenan®] AJX W ROS AA SAHESE A HYdte] 20 77 -dichlorodihydrofluorescein
diacetate(H2DCFDA) 7} A3 el A A AL 9} WS35 o =20 9] 3 FEA o] 207 -
dichlorofluorescin(DCF) & ®W3}¥ = 42]2l DCFDA assayE ©]-&3}%t}.

CCD-986sk (1 7+ H- EAE) & 60-mm dish ¢l 5x10 Pcells/ml 5 L7 HEE 25 5, 37C, 5% wld]

oA 24 AZE MY }‘}Jﬂr A-carrageenan lmg/mLS 1A1ZF AAg 3 5 0.5 mM H0,S H2sgth. 2 & 20uM
o] DCF-DAE A Elste] 303t whgAIZl H, PBSE 33 AAS MEE FFAnAS o] &3] ). dol
AFALA 7 o] 20X W& oA & AlZtE}slgitt.
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CCD-986sk (1 7] A FH A ) oA H0.x el o8] fde ME ASHA~Ewd A~ ZA thdk A-carrageenan
A =
[e)

QA sty fAste] AE W ROS Al mAE 9
g F dAnAs gAsdk. 1 A3 CCD-986sk Al2Ee] 0. 5mM
Hzoza A3 oM 2= PFo] F71E e}, A-carrageenans lmg/ml ©E 1AIZF AAE F U3 F

29 H0,E XA 28 FFo] 7AHE Ao YEIYTHE 11).

k1
[N

Ed]

farie O | i N eciaion
= it and Separation

B0°C, Thour Geling separation | Repeat 5 times
and disposal Precipitation freeze-drying
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HS.D(A-CGN)
W A-CGN

g % 3 3
T (1043U03 4o %)
K;_ uonINpoId pi2e Juciniedy
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100 300 500
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120 -

100 -
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50 100 300 500 700
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