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Antioxidant Activities of Extracts from Parts of Styela clava
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Abstract

Antioxidant activities of extracts from parts of Styela clava (Korean name: miduduk) were evaluated. Each
part of S. clava—fresh (FR) or freeze dried (FD) state—was extracted by four different solvents (methanol,
ethanol, acetone, and water). Antioxidant activity of the extracts was determined by radical scavenging activity
assay and reducing power assay. Radical scavenging activity was the highest in distilled water extract of
FD flesh, and reducing power was the highest in acetone extract of FR flesh. These results indicate that the
antioxidant property of S. clava is variable with the structural part, type of extraction solvent, and drying
condition.

Key words: Styela clava, parts, antioxidative activity

M OB oM BE FAHS xS JTHE). tEA] HAS 2 HE
o} bAEka g @S A A A dikEA Y] s
A7HE HIES BE V|4 AEAES 37 F9 AAE o] ag¥Th
o]g3sle] AT fA %_‘ S AR E Aste HA A aF AeN A= A7l EAshe AEA ] 5B5%E 2HA
B 2Z(0, HO,, - OH 5)°] LA, o] 5o W3t =} sta dom SAAE gle SR/ dAg ey 555 3
7] W 7195 7HA 3 %E} e A o] 71 o] Ao 3ty theket gt A SR EL ] B4 VheAEE
o] ZHEFAY Z4F E, 354 a5 o5 &4 4Aa AR 3 JTH6). T3 FANEL o)n] B Ay 2 H
o] Aol F7HEW 2heA £4s A Hol A ke W G ES AR RE Yo AFAES o] &3
Aoz Ao FelE Fste Aoz dEA ATk). N7ta e A I ETFHY HE T o= A
G aFe e G4 AAE 2 34 o]2(H, 7 §) H Ate] o]Fox go =z FHUAYES o] &3 v A
o o]% A% 28} w-S3} catecholamine®] A3} W& 5o A =29 e digk 717} Eo] HIEE I ATHTR). ©]
o f1A A a1y A, wid, oFE, WAL F o} #Hste FHZE X F(algae), MW(sponges), HITE
o] £JQ1A a]le) o3 A= dA A &4 gl WA (tunicates) 5<] 3| YA &2 FH TrE &S Bt I
A £33t 4% A8S ofr|sit). 53] AT 74 g48 A A+ 2 E vk Aoh(8-10).
AEQ XSS FAsMY A== Bkt 2 F P Y (Styela clava)-<- ’(“—‘,‘%%g v A F ok, dlx
AL AA 71%9] Ashd =3 E AW S fidste Ao 7, EARAEz &t AFHEZA, 7t 1wl A
2 gEA ATH23). et LA E Wolste Fats) F7F 3 1 Fo] npglo] FAEA A Aske AA dole
E4L ol AW X59] 7hsA Wil AFAkd, ookt 5~10 cmZA S A fue AidY 22 4=
3, HFEAY T TS EokollA o) 8= = da, =7} o] a1 "wEet, uigtEe] S0l Yrle o] Eol
AA 2rEH SHAA WS F FFEFHE VAT F AU Rl Fol2= FA(FH A 2ol sea squirtZ EH
(4). 3] AF7HA &HA GatA 7L of sk &4, 54 & Y2 1980 SHHEE BAZ ] o] AlZHE A
AHEE el A E It o FddEARE AEste dol 9l AT &5 Fdld 7losta Aok, Ay gL S-uet

fCorresponding author. E-mail: sclee@kyungnam.ac.kr
Phone: 82-55-249-2684, Fax: 82-55-249-2995



EEEEEEEE R 1675

Aol A AL Lo, FdEE vhabAldl A -2yt
2Bl ] 80% A=E Artetal vk 553 st} FLE
F ol dF olgHa e, 4%—‘?3 74 Abol 7} A4t

gol 71 B Al7]olth w
v #Z3AN Y As2 ﬂﬁ"ﬂ d A a
Hel 17802 4~597 ] AFHAE Aol o] &HI Ut
veigel dig AT ZEHE FHU2)F AE AE013),
Aol g o o]: AR Gu) R 299 Wsk(14,15) 5 F

2 AE g A7 dREeIe, Vs AELE
glycosammoglycan—e‘ FZ3 Z$(16)9 carotenoprotein
o 548 Bag dA7N7F AATE ESH ThEH ) mE
v o] gikslel Ft AT(18), PiEY i o & F4
E419 gt 7RIV U, oY x vYY &
Y &84 g A= gk Bi1(20-22)7F el A AT
Ho] Ru= Ak

A B AFAE vuY Y o RS thFst &
H FEES Tl ks 84E& 2AeEe, Pin g9 A
= 3l

3 ojle] =9 ST ofye} Al A=l

M=
2 AR A AHEE vHYL BAEE vt 2l
HArl-Soll A 20061 3€l TFHIET T ]
< AAs L EZ ARo] A8 W A EV|E AA
, B2 71 (Mixer MC 811C, Novita Co., Seoul, Korea)
&3t Bt AMgEATE FakstE EAH o] A
1,1-diphenyl-2-picrylhydrazyl(DPPH)2 Sigma Chemical
Co.(St. Louis, MO, USA)o A #4301, F590 AH&H
#7181+ Duksan Pure Chemical Co.(Ansan, Korea)oll 4]
Aot A&t ATE 1 &9 Ao AREHE B F Aok
93}4, potassium ferricyanide 52 25 AF oo 5F

& Argshan.

AlZRe =&

TYE vgyge] o]EHS AAS A, EE 7Rl 98
H Aol B7E A AZ T 247 (Mixer MC 811C, Novita
Co., Seoul, Korea)Z ©]&3lo] a3} AF&3atgot. 24
g Pty 100 mLoll 1 L] &ul (A e, oghs, oAl E, &)
= 74z}t H7vske] g k7| (HB-201S, Hanbaek Scientif-
ic Technology Co., Seoul, Korea)(25°C, 100 rpm)°ll A 24A]
7F Bt FE3H1, IRAS FRAIEE B3I s £33
3k v g-S -70°Ce A% 2 7](Upright Deep Freezer VX
530, Operon Co., Seoul, Korea)oll A 12} 523}1, 2%
71(Freeze Dryer FD 5512, Ilshinlab Co., Seoul, Korea)=
49 FF SH3] AxAZ F 28t 27 mesho] A2 AE

%

A

%

lnf

49 ofnt

Lo g
rﬂ i % 2 K

il

2

2 Hov et

(o3

Tha 3616 g= 100 mLe] &2 A7) Wy 2ol FEES
AzsAt. 2AES FDAI s WH3 AT 421 & A

#} 2 (Whatman No.1)E 33 & 3] A 2FF=7)
(Eyela N-1000, Tokyo Rikakikai Co., Tokyo, Japan)Z
I°CAA T3ttt 2 FFEL HFTFE 50 mg/mLE
dimethyl sulfoxide(DMSQO)oll =<1 & A == A3t
T BAoA A EE AHES AT

i

A

2oz s &Y

DPPH &% &A% Lee 59 =718)dl Fste] HH
Y #Z%E 0.1 mLY 41x10° M DPPH €9 09 mLE
2ol A 2587 ¥HEAIA 517 nmelA FEES
59 gtz &A% ofgf o] 2o o3
A2 %— 2 At wiEEE e AT

o (1. AE 7Y FEE
AAF %5 (%)=(1 ST T A ) %100
2l =y
FAHE L Ozaizud WH(23)d wet A stg o, Ak

3t Edo tig d o] FAYE ZHT Aot F,
Qi &3 &4(0.2 M, pH 6.6)9 1 mLe] #vHH
FZEE 3} 1%(w/v) potassium ferricyanide ¢ 1 mL<S 7}
stal o] EES 50°C, 208 W3S ARl ¥, 10%(w/v)
trichloroacetic acid €% 1 mL& ¥t} ¥-8o] T &3
S 13400x goll Al AR sle] AL FAN 1 mLI} &
F4 1mls 93 01% 938 €9 01 mLE 718k 700
nm°ﬂ’\1 FHEE A A

SAXE

DE A9 33 wtEog o|Fojxon I HFge
SAS softwareE AH&-3}] General Linear Mode19] I o]
wha} X254 Th24). BE X g Aol= AP 43 95%
(p<0.05)Z Bl sle] EA31% o)

rylhydrazyl oo 27 SAS o8 e 7MY de

o] 53l Sl= DPPH assay® #4318 S ZA 33
DPPHE &2+ el bg & 2to)Z-& 738k % cysteine,
glutathione®} 22 33 ofv|=Aity olx23 283 EF
HE, hydroquinone, pyrogallol® Z-& polyhydroxy ar-
omatic compounds, aminophenol®} #-& aromatic amine 5
o] ikt 2o e B2 thibd SedFo] A waeky
o] g E o] QHT SHFER wislele] =Wl S HA "k
ol# g W0 Ar = FAsHA| o] 4 Foso] &gt

v 1= O



1676 HeA .oz

(17,25,26).

e FE28fol wE veY &+ 9 DPPH v
Z 2752 Table 19 YeRH AT HA| F-99] A4 vH
HolMe seEz BF fgs FEE04 =& 248 B
oju, 32X Mty A= oM E FEENA ES B4
= Btk 28a A vy A2 FeddAe o
F2E, 212 VYA = oMllE FE=, A4 PiT
o & FHoldE otHE FEE, 2% viHYdA
g F2E 44 w2 EA4S UEhidT. Adxd wet o
AW R Aok AE FEoME A ridgrg 24
= o] Fa, Wi & BeeMe 2=
MEEEY 2 248 Bt A vy
& A9 oMl E FEECAA A0l M T, FEA

Pr 3

FEEA 7P 2] F3

b

FIF _Lrl.‘, FU}O oL

Table 1. DPPH radical scavenging activity of extracts from
Styela clava

Conc. RSA (%)

(mg/mL) MeOH EtOH Acetone DW  SEMY
- Whole -
FR
1 9.44% 495 6.35° 733  0.39
5 1645°% 951" 1224 1421™ 020
10 4907 3174 39.74Y  46.40™  0.30
SEM" 0.30 0.25 0.46 0.12
FD
1 873Y 1077 1806  10.70%  0.35
5 1540  19.89™  27.89"%  1820™  0.14
10 51.03Y  5588™  57.91™  47.25% (.18
SEMY 0.32 0.21 0.19 0.21
- Tunic -
FR
1 4177 488 467V 1.86™  0.23
5 6.84 8.45™ 754%™ 319  0.20
10 2318Y  2950™  31.39" 937 0.5
SEMY 0.17 0.16 0.25 0.21
FD
1 4.45% 5.02% 1315 151% 010
5 7.82% 920 2283"™ 319"  0.19
10 3097 30.97™  61.00™  9.01%  0.40
SEM” 0.26 0.19 0.19 0.36
- Flesh -
FR
1 9.37% 880%  40.02%  16.24*  0.34
5 1750™  17.01%  68.99"  30.83™  0.22
10 5531 51.18%  8541™  89.97"%  0.06
SEM” 0.06 0.24 0.37 0.17
FD
1 7.6 8.31% 944%™ 1961  0.10
5 1519 1540 1385  31.60°  0.15
10 4437 4346™  33.92Y 7678 0.44
SEMY 0.33 0.19 0.13 0.37

Different letters (a—c) within a column are significantly differ—
ent (p<0.05) (n=3).

Different letters (w-z) within a row are significantly different
(p<0.05) (n=3).

YStandard error of the means.
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Table 2. Reducing power of extracts from Styela clava

Conc. Abs.
(mg/mL) MeOH EtOH  Acetone D.W SEM"
- Whole -
FR
1 0.104°Y  0.094%  0.092%  0.086%  0.001
5 0.250"  0.218™  0.175™ 0163  0.001
10 0.398™  0.232%  0.254™ 0246  0.002

SEM"  0.001 0.002 0.001 0.002
FD

1 0.104%  0.122%  0.162°Y  0.111%  0.001
5 0250  0316™  0.38"  0.273%  0.002
10 0364 0442  0.643™ 0433 0.002
SEM"  0.002 0.002 0.001 0.001

- Tunic -

FR
1 0.080°™  0.087°  0.089™  0.078"™  0.002
5 0.153"  0.164™  0.182"™ 0088  0.001
10 0.188Y 0213  0234™  0.096%  0.002

SEM”  0.001 0.001 0.002 0.002

1 0.093*  0.097% 0217  0.066”  0.002
5 0166 0170  0.621"™ 0096  0.001
10 0.211%  0232%  0.668™  0.096”  0.001
SEM”  0.001 0.002 0.001 0.002
- Flesh -
FR
1 0.103% 0123 0275 0.119™  0.001
5 0273 0407 0.897"Y 0377 0.001
10 0445 0762 1.224™  0.630"  0.002
SEM"  0.001 0.002 0.002 0.001
FD
1 0.100%  0.112% 0117 0151  0.001
5 0.320™  0.335™  0.195™ 0595  0.003
10 0535 0545 0245 0957 0.002

SEM" 0.003 0.002 0.002 0.002

Different letters (a—c) within a column are significantly differ—
ent (p<0.05) (n=3).

Different letters (w-z) within a row are significantly different
(p<0.05) (n=3).

YStandard error of the means.
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