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(Calcium carbonate)®]™ (Burkenroad MD, 1945, General discussion of problems involved in starfish
utilization. Bingham Oceanographic Collection Bull., B83-5689, p. 44-58), F&}A& uvbeF ksl
(Kimura S, Omura Y, Ishida M, Shirai H, 1993, Molecular characterization of fibrillar collagen from
the body wall of starfish Asterias amurensis, Com. Biochem. Physiol., 104B, p. 663-668). 3, ZH <
TolA =7kl S ® 7F] saponing EHsIem, 2 F A2 B H 3F9 Asterosaponind NMR
spectroscopy % MS analyse® %5 913t} (Hwang, I. H., Kim, D. W., Kim, S. J., Min, B. S., Lee, S.
H., Son, J. K., ... &a, M. (2011). Asterosaponins isolated from the starfish Asterias amurensis.
Chemical and Pharmaceutical Bulletin, 59(1), 78-83.) W3l B 7Mx}golA F%3F Aasterosaponine 2%,
%28 (Findlay, J. A., Agarwal, V. K., &loharir, Y. E. (1984). On the Saponins of the Starfish
Asterias vulgaris. Journal of Natural Products, 47(1), 113-116.)°] dt}t. o]9lo=, E7[ALE] F&F9] %
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FHoR 2P FEE 2 TSk FEES Azt

471 Bk FEE, §FcE FEE R v5dtx AR 2ad s FEE] F5E%, w2 7
s stz = B

7} 13.94%, 2.15% 2 21.35%}t}F. &3

AN 2. AR2AH-EZH7]7](Electron spin resonance, ESR)E ©]-83%F free radical &

i
2]
o,
i
o

2-1 AA2=BFP7]71(ESR)E ©|-8% DPPH radical £2A LY 54

DPPH(2,2-diphenyl-1-picrylhydrazyl) radical AAZAL Nanjosd WH(Scavenging effects of tea
catechins and their derivatives on 1, 1-diphenyl-2-picrylhydrazyl radical. Free Radical Biology and
Medicine. 21: 890-895, 1996)°. &2 =A 3T},

A7) AAld1A Az B FE2E, et FEE, Toolx AR Zast BV FEES 7
ZF 60 12 DPPH 8N (60uM) 60p 1t =3+a9dct. Ay =3talS 100 ul Teflon capillary tubedll 7], A
2k~ FE 7171 (ESR) & o] 83Fo] DPPH radical 2AEAHES 57313Ith. 7] DPPH radical &AL AA 41

;-0 mﬂ
(o5

ANA Ax3 7t FEEY] FEE U2 do] A3
DPPH radicale] 50% AAHAES we] 7] AAelelr Az FE5E9 %10 FAsHAth. 7] DPPH
radical A3+ DPPH radicalo] 50% AAEUS o] A7) AAd1oA A% FEE FE(1C) S YEIA
o}

AR A 7)1 71(ESR) S o] &3 A7) A 1o Al x3 3=
LAIE . A7) Z3= DPPH radicalo]l 50% A RS wje] A7) AA d1e] A xﬂ
LFER QAT

DPPH radicale] 50% &=l o, =7Mbe] FE2 sk 313.4ug/l, stz FE=°] % 318p
g/mLel RS sHelskdrt. w3k, DPPH radicalol 500 AAERLS W B8z #AMAZ DEI Boile] FE5%
o] FEE 10.06 pg/mLYS gk,

7] Ao w2, F3etx AR 2ast BV 559 DPPH radical 2AEAEL B FE=
T 223 FZ2ERT o 308 2 AL A1E 4 ).

Lok, AAATFH7I7](ESR) S o] &3k 7] AAld1oA A3t FE552] 2t T5H DPPH radical 2AFA &
AAI= = 20 ZASAT. AV Aol w2y Y] AAd 1A A2 FFstE dARE 2adt Bk
FEEL 31.25ug/ml WA 4000 pug/mlolA #AA S DPPH radical &AEAS eI

2-2 AA2AFH7]71(ESR)E ©]83 Alkyl radical 2AEH 33

Alkyl radical 27A&AL& Vajraguptasel WHoR A3},

10mM  AAPH(2,2-azobis(2-amidinopropane)  hydrochloride),  10mM  4-POBN((4-pyridyl-1-oxide)-N-tert-
butylnitrone) & Z+7b 0.1nl4 &35t ch. A7) £ Mo 1A Az BV F5E, 539t F&
B, %%tx dAMAZE Zask BV FEES 27 0.1mlY H7Eske], PBS(pH 7.4) HE-S-89NE A Z31SIH.
A7 Az ¥ PBS wH

[e]
-
tubeo] 73, AA~A
2AGE L AL A A%

i

B2F 9k AT A7) PBS HESENS 100 ul Teflon capillary
&3to] Alkyl radical 2A24S S8, 7] Alkyl radical
FTEE 24 st SHsgl.

AR ~AFH 7171 (ESR) & o] &3+ Alkyl radical 2AZA =4 A= FZld EA9T. A7) ZAi= Alkyl
radicale] 50% AAERS wWe] 7] AAldlA Az FE2EY FE(100)E YERNATE.

o

(<3

Alkyl radical®] 50% A2AFHAS uf, E7xtE] FEEL T 416.7pg/il, EEe% 2E2E Er:
g/mLyl & FRIsSith. Eek, Alkyl radical®] 50% i% 19 w B2ax AR LEe 2ErALg
o] FEE 71.38ug/mLeS st

™o
LN
Mo =

9] Alkyl radical 2AZFAEL E7lALY =

0
oy
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SAAIE = 30 BAERITE. 7] A mEW AT Al Az sEstE A E adt SR
g FZE2 62.5ng/ml WA 4000 ug/mlolA & 155 Alkyl radical 2AEAHE YRt

2-3 AA2AFH717](ESR)E ©]&3F Hydroxyl radical &AEA A
Hydroxyl radical AAEA 2 sEWHe-(Fenton-driven Haber-Weiss reation) .2 Z43}%t).

71 AR AT AT BV FEE, T ==, Footx AR Bad 2T FEES A

Ho
e

0.3M DMPO(5,5-dimethyl-1-pyrroline N-oxide), 10 mM FeSO4 2 10 mM H.0,(pH 7.4, 0.1 M phosphate buffe
)

0
27 0.2 A EFSA. 37 EFA AN Ax BN FE2E, BFHE 25, B3

Z AR Bad 27 FEES 44 02018 Hrtskeln

A7) ZF FEEo] HyF H 3o

o
1=
o] Hydroxyl radical &2A&AS A3},

AAEAEE7)7IESR)E ©]87F Hydroxyl radical =AY 74
g

A EAERAT. 7] Ade
Hydroxyl radicale] 50% AAEAS wje] A7) AN 1o|A] A=x3 > 217]
o

= I
w9 TE(6)E YHEhAY.
=

Hydroxyl radical AAEAAL Al 1M AZ3 2 FE5E 55

Hydroxyl radicale] 50% AAHEAE of, BI7HxlE] FE5E9 L& 3468.9ug/ml, 528x% FEE9 FLE
515ng/mLel AS &eldtitl. ®3l, Hydroxyl radicalo] 50% A2AFHAES W] 5F3% #AMAR wasdt 714

g F&E9 »EE 863.12ug/mLYE Felsgit).

d7] A mEW, FFdx AR Has B FEES Hydroxyl radical 2AGEE BV &
R} oF 4u) Eoy}, 582 FEEROE oF 6w W2 S AT 5 Qo).
2-4 AA2AFH7]71(ESR)E ©]83 Superoxide radical 2AEA 33

Superoxide radical< riboflavin/EDTAE&9ol] UVE #H o] A HT},

271 riboflavin/EDTA€o1S (0.8mM riboflavin 0.1ml, 1.6mM EDTA 0O.Iml, 800mM DMPO(5, 5-dimethyl-1-
pyrroline N-oxide) 0.Iml& E§3}e] AF33ATh. 7] riboflavin/EDTAS ol AAjd1e]A Axd FF53hx

FEE, T30 WAHAR Has BV FEES 47 0.1nly #Hukeelid.

{1 365nme] UV #IZo|A 1837 =FA

(ESR)E ©]&3}o] Superoxide radical 2AEA &
zxg 4 FEEY 58 o2 gte] 543

AR~ AFH 7] 71 (ESR)E o] 83 Superoxide radical 2=AEAR 54 ZAIge= ®lol =AEGT. A7 Ads

Superoxide radicalo] 50% A2AHAS W] A7) AAlo|A AZx3 FE2E FE(10)E YEFAT.

71 %, 100u1 quartz capillary tubed &7A MA~AFH7]7
Z7438k3lth. 7] Superoxide radical A A1

2

Superoxide radicale] 50% A£=AHNE W, &F3x = o)
Superoxide radicale] 50% AAHAL W], B=5t% #AARE Lad Erbg =559

Felsheinh.

A7) Ao mEW, TFstE: dARR 2as B FEE9 Superoxide radical AAEAL FFEE F
EERT oF 708 =2 AL A 4 9t}
, AAA~TFH 7] 7](ESR) S o] &3k 7] A1 A

sk & Aze FEE9 2+ 5% Superoxide radical &7
g S4A0E = 4o ZAEGT. A7 Ao w2 AT AAjd 1A Az f?} TEotx dAME Tash
Bkt &5 15.625ng/ml WA 4000 pg/mlel A A8 Superoxide radical A2AZAS YeERAT.

x 1

X2 -FH 7] 7] (ESR) S o] &3 free radical 2AZAI(ICy, ng/mL)

Samples DPPH radical Alkyl radical | Hydroxyl radical | Superoxide radical
BV FEE 313.4 416.7 3468.9 -
X3 FEE 318 372 515 866
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TARA 2 10.06 71.38 863.12 12.4

* ICs @ free radicalo] 50%% 4 HAS W FEE9] vk,

AXA 3. FRE WL o143 = Py =3

3-1 FRAP(Ferric reducing antioxidant power)Z ©] &3 & 3413l =4

FRAP(Ferric reducing antioxidant power)®-2 Hol29o] HA}g o] FTHIS o] &3ty AAZ ZHgsl= Fe3+9]—
Faspdete] e Ba) A4 B RS FUES Aol = FasEe SHas Wolth

FRAPA]©F& (0.3M acetate buffer : 40mM HClell &3f3F 10mM TPTZ(2,4,6-Tris(2-pyridyl)-s—-triazine) : 20mM
ferric chloride® 10:1:1¢] Byu)z2 &3 sle] A=),

A7) A3 FRAPAISF 3ml3} AAd1o]A Ax3 BrAbe] 2525, $58tx 25, 558tk #AA=E 283
E7ALE] FEES 472 Il Aobete] beAI B A7) 2 FEES HUMEE &gt EHEE AT
7] FRAPH O 2 F 2tatd S SH3 HAis & 20 ZAIEA 471 E3 54 APE FeS0,E EFE2

A
2 3] mM FeSO, eq./mg extractZ YERSTEH.
FRAPHO 2 F3=E 343 Ay, B/MlE F58L2 0
0.053mM FeSOy eq./mg extract?l Z1& Fletint. L3k, FFstx AR Hadt Er7pie] F2E2

FeSO, eq./mg extract Y-S &Helslaict.

o]

3-2 ABTS(2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid)) radical& o]£3F £ 38 &34
ABTS radical& o]&3t & 3atsle =AHLE potassium persulfate(K;S:0s) e w202 AA ¥ ABTS radicalo]

el gaksl Aol o8 AAES, 7] ABIS radical 57 Al HFAo] dAEE AL o] ge W

¢

F%
Wl

[

&
o}

ABTS radical cation(ABTS) SN 7mM ABTSo] 2.45mM potassium persulfate(K:S:05) S F7}ske] A 234},

w3l A7) ABTS radical cation §M& Ao obalo A 15 WA 18A|7H overnight) ¥HAZTh. A7) 15 U
A 18A]ZF(overnight) WHEAI7I&= A2 7hsst 3 el ABTS radicalS AAdst7] Hgk Aol

AAld 1o A Axd BI/MEFEE, T30k FE2E, s55x WAHAR dads By FE2E 47 0.1ml
7} 747] ABTS radical cation&<9 0.9ml &F3sFlar, 7] £AS F2d A 621 ¥ AIATH. 7] &9 F
Gitsle e A aE& S 2T oR &, 73dmdA] FFEE S5t st

7] ABTS radicale o] &3le] F tsgS S ZAyde #2d Z=AEIY. A7 543 F ditsiEe
TEAC(Trolox equivalents antioxidant capacity)@® YEFW o™ A7) TEACS] w1+ mM Trolox eq./mg extract
o|t}.

rr

AA 1o A x£3 BrkabE] FEE0 & 43S 0.182mM Trolox eq./mg extract, S538tx FE=9 %
gHaksl#E -2 0.116mM Trolox eq./mg extractl ZAE AR}, T3k, AAdlo|A A xS 5F3tx FAAZ
Bgsk EAE FEEY & A2 0.530mM Trolox eq./mg extract S &Helssict.

A7) Ao mE2WH, T3t dAMARE dast BV FEEY 5 dAsiE e BV FEE e 5350
Z FEEHY oF 3.8 =2 A& gd & 5 9
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B/ FE2E, $3%x FEE % T332 AR Tad B FEEY F sy

samples FRAP TEAC
(mM FeSO4 eq./mg extract) (mM Trolox eq./mg extract)
Y FEE 0.054 0.182
TEE FEE 0.053 0.116
TE5otx A= 0.875 0.530
nad BvpE FEE

* FRAP : Ferric reducing antioxidant power

* TEAC : Trolox equivalent antioxidant capacity

Ao 4, FFE SHES 0|83 A I3 AR A

4-1 FIC(Ferric thiocyanate)§-& o83 A& #iks} A8 A

A HA3F A4S Kikuzaki ¢ Nakatani(Antioxidant effects of some ginger constituents. Journal of
Food Science. 58: 1407-1410, 1993)2] FICHE ©]&3}o] linoleic acid® I3} A a3 FAHSS T
Tk, A7) FICH S X4 Abstel &A] & z27|dAle] #itstes 54,

FICH -2 8719 A1) WA (iv)E X33,

ol
B
ey
>
2
fu
e
fol
o
e

(i) AAldle Az B7rte FE3=, $3x FE3=, 59 P FEE 44

Img/mLe] HE2 99.5%2] ok Egsl= oA

(i1) A7) @A) A A F3 fN3} 99.5% olek2o] &3] T 2.51% linoleic acid 4.1ml, 0.05M phosphate
buffer (pH7.0) 8ml = ZF< 3.9nlS &atato] 40T orAolA] vhEA]7)|= A
]

(ii1) A7) @A) AA §HS3F g 0.1ml, 75% ethanol 9.7ml = 30% ammonium thiocyanate 0.1mlS &3

st} WHSAI7| = T ¥
(iv)A7] @A(iv) e & 2 3.5% HClo| 83 ¥ 0.02M ferrous chloride 0.1mlS £33l 500mmol A 3%

g sk .

FICH o 2 ZAAdlo|A AZ3 F25E2 A3} AAgats vluslr] Yshe], FHAHETSZ 1.0mg/ml H]
EFWIC ¥ a-tocopherol& AFESIAATE. HEd, SAURTOR 7] Ax H &d¢d FEFES HUlskA &2 A
S AFESIS Y. 849 HERIC 2 X849 a-tocopherol> d4tsl Ag o] FAHYEToR de] AlEHT).

oAl & SAHET(E 5. control)& FAsIEo] AR Ho R 27}0}04 24 =t

]
h=
4% Fsgon, 4UAdE AT S2d mdsy

o
Y
L
L)
B4
ot
o
lo
ool
ot
il
rr
lo
oX
2
N
Ml
~ 0
H
ol
(@]
o
=4
=
O
LI
=
)
ot

2 o0
o
tlo
f
32
Y
1_,r(
o
f
>
2
—
9,
2
2
BN
ok

=
Q"Jﬁ}‘iiﬁ‘r. TEgh, TFsE %%% M FEE E 5 &
Ak Al d3kst oA &do] gllen, linoleic acid®] A714st 7|3to] A= AL sl
4-2 TBA(Thiobarbituric acid)¥<& °] &% AA FH4t3 ALY 53
Ottolenghi(Interaction of ascorbic acid and mitochondria lipids. Archives of Biochemistry and

Biophysics. 79: 355 (1959))9] TBAHS o]&3slo] & Hitst AdAEH S F4 . T3, A7) TBAHS
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[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

S50l 10-1843358

A Abske] @A T $7] @A) tstE s S

Z§sko] TCA/TBAE 1S Al

= o

[¢) =

Zgt. 7] AlZEgE TCA/TBAG- ol &7kt F5E, T5dt: F5&, sootx dAHE 2ad 27kte] =
% 7 A S

= Rl
E 27 A £33k &, 100Ce oA 1023 &A1, A7) vESAIZ §94S 2% & 3000rpmo2
2037 94 By, dAEE F A4S AE 532melA FFEE S5

TBAR o A1l Axd FEao] AdAdst dAassE vlasty] fske], Fduiza o= 1.0mg/ml
WC % a-tocopherol& AHESIITH. EFE, AWz oR V] Az d & FE=S HUFEHA €2 A
= AR&SEAT. =890 HIEHIC R A|84d<%0 a-tocopherol> #4ks Ao vz ow e ALgHEH.

T 6ol JoA, FEES HIEHA 22 ST (E 6. control)S A& ItsE] FFET AXHo=R
stglon, sUatlA A sEol waakdrh. £, FHUEE F S Vitanin C5 FEAClRE, A

| ot AA Wilstee] FdEs SAWERL(E 6. control) 3 M52
ooE, A 1A AR Wb FEE L $EE FEES A9 BUEY FREo} 4Qxe) 4
2 =

8 7k shalon, gdatel=

K
+
M
o

\

g8y, E g2 JAYERSLeRE AE H x8A Vitamin B9 3 FEj<l a-tocopherolS A A3} wrgsle], A
g HA 717l A A E AstEe] SHEF B S By TS, AAd 1ol AxRS 58t FAMA
o i

2 253 By FEEL YA A SAERT(E 6. control), Vitamin C, AAld] 104 A Z3E E71AH

FEE 9 5392 FEEY vlaste Ad AEEY FHEE @$ker, 109 A AatstEe] %

=7b ke s Bt

7] Aol maw, Al 1o AR 55 FAAE Hast Bl FEES B/ FEE 2 F

Fotx FEEY Hlaste], g AJZHEE AR @Ak A HAikst AAZA0] UvteE AS ElEith. &

Sk, AAlo 1olA AFRT FFStE dAMAZE BEs BUMAE] FEE ks 842 A Hkske) 7|zks A%
e}

g, B wgulge] SR $RE A A&, FUAd B A4S A AlA ol ol @
FAH A% B FATE AAFHY Rolul, ofo] o) B el Wt AL o] okl e By
@ Aotk e B el 2449 Wels AvE A7eEd 250 $rhgd ol gelHtia @ Aol
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)
£
£
>
z
=
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=
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k1
N2
W

= g

o
=

AlKly radical scavenging activity (%)

s

a

k1
N2
N

L]

Superoxide radical scavenging activity (%)

L

78125 15625 312

3

SS=50ol 10-1843358

+EFo}E FTEE

*EM2 £5E

W EF0IE AMME SEN S FEE

125 251 300 1000

Concentration (pg/mL)

&

S
o

+355t

£2

2000

4000

-SE0IE PMHE HEY B2 FEE

62.5 125 250 300
Concentration (pg/mL)
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k1
N2
%))

— ol

a9 — | precT i fere
— " prriliicaris

as w=ye= F AC M

e el TR

== -10Cophenl

b

as

Absorbance (300nm)

02

ol

Incubation perdod (day)

k1
N2
(@)Y

oA
—Contmol
. prectindfera
0. 2%
g L T
== ACM
==\ it O
e

e i - DG P b0 ]

Absorbance (332nm)

.=

0035

L] - 4 L] & 19
Incubation perioed (day)
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