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2 % YA} LFEAFHBAE 9] A, Fuh, Adke] v, FAA o] oz whalste] & msiE U,
AaliF o 27g=lo] St webA o] ol8ohs SHolA SHIE YR AR 7Hs/3E HESIATE A EAYt
LHEAGEHAS 70% SR FEES ARSI PsheS S50 994 HEAREHA FE2E
20 mg/mLOlAl DPPHE:= 212} 71.80%, 21.40%= R, ABTSE= ZH2F 95.47%, 27.53%, nitric oxide A4 Al
2 ¥ 97.47%, 88.90%= YT & dis T2 F3 ARt 3 EA]FE EANA —.7—} 0.081, 0.041 mg gallic
acid/mg extract o2 Uepgth. A7H0 g LFEAFHPARL FHBANA thh w2 TS EQ o152
FE2E2 5B 4 RSEAER SHE AA2A T8 75T SRlskith

FHO - FEEA, =BEAREEA, BA, FAte}, FdelebdE

Abstract Ciona intestinalis and Ciona savignyi have been designated as hazardous species because they
have caused great damages as they appeared in ports, ships, and farms in Korea in large amount.
Therefore, in terms of using them, the possibility of use as cosmetic ingredients was examined. C.
intestinalis and C. savignyi were treated with 70% ethanol to make an extract and then their antioxidant
activity was measured. C. intestinalis and C. savignyi showed 71.80% and 21.40% of DPPH at 20mg/mL
of extract, respectively. ABTS was 95.47% and 27.53%, while nitric oxide production inhibitory ability was
97.47% and 88.90%, respectively. Total phenol content was 0.081 and 0.041 mg gallic acid/mg extract,
respectively. As a result, C. intestinalis showed somewhat higher antioxidant activity than C. savignyi. It
is confirmed that these extracts are animal-derived antioxidants that can be used as cosmetic materials.
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o] EobA|m, At} Zlidro] EistA ZPE AL QL
on, o]F Ft AE At A vHAE EF2E o]
olZ A=l = o] AP Qirh. ARAERE o
W FFY 7l Harleo] HEH a9
u]7} 23+ healing cosmetics, cosmeceutical &
M2L Aol €Y, oozt A¥AF ds 2
et HEE N 7IdiskaL AoH2). ool wet HA
AL 24 5 3L Fest 2 FEF &0 A
= A0 A AH AARY EES52 AREste 7]
4 E HEE NdstaA} sk ATEol FH Y
SHA S7Fekal itk

YA(Halocynthia roretz)= AN JFEZZ
A old AtE= SPFolet F2PAY P4kt
24 973l BARE FEE9 "IEd E GAxE
Al vl I, BAAE 7tEH o] =9 Mz
FE dmo P} FEF 71548 B7H51Ol diRt
AT 5 e 48R ARRHI e HAE e
2 3 dolrt.

FH9A= FasEr dx7 HAE R A
FEEAL] siF R AAEECIH FEEAE
ZF2 2 Y| A&l5tY, 17679% Linnaeus©] 2
3 A 715=HoH, 17009 F5ko] A Ak
oA TAE UL, o|F oo}, A¥Ql, A F A
SN AlAo] ZRlEATHe]. Fuyete] A
1960 thof FAt JroflA AS FFHA A4lo] &l
Elomn, 20008 o] R ATt A HS ALt
DE gotoA] HAEY, 201099 AFEE £
g Y 2E gotoz R FQItH7].

=FEARYEA(Ciona savigny)e =1t |
off AQt} Aol RSt B WA £5] k=
AFE 4 1~5 mo 9] ®HolY 7B 1Y =4
of B AR A3t} 54F2A FHEAL Y
Aoz FARHAT RFEAGHEA Y] Ffole o -
E5T 7PAE ] 7HdEog L Ryst o &
FYPAY A= ST 4F HF FHE U Aol
7F ATH8].

FEEAYL LBFHAFIEA= Fe AH B

EL G ol RN o WISt

T

tHol. A< QFECl(invasive alien species) SHHA|
9] ghake A} Al dE AHE sl ZlER|et 2 22 %

A Atdol BAIAQ MsiE il o, Syt A4
B Ale] AAlsk= APIFe] 37t Holoh 22 A4 HA
o7 Qs AT BE HAAE ZHskar ATHI0,111.
olof| wje} f-ejulhiint oy} g =7l A A 9
S = AoiEoE Aol Beskar UCHTL

SPEEol QoA FAE 42 IA F 7HA ol%
2 ARSE A, sPEE] Ao o] &-HrH12].
IFEL 7|2H0E F 7S 191 o5 A=
AR EE AUGAAE 7[20E TrEoj. ojuf A
BEHE 7182 Aa b A9A E 5l s 4t
=o] SE9] Ay WS} pH Wl 5 B2 EAE A
ot} ol A= 71529 Al E WAt o4
E9 2EE4E =9 ¢ St

A, FFEY 71s8e S7HIAIH. Melanin
tyrosinedt L-DOPA7} AF5t=|o] /g™, o3t At
3t oA SAAAS} tyrosinase?t EQ51T} o]uf
FAEE 242 SALE AAGHY tyrosine?] A}
£ WA5 melanin A4& AISHH, tyrosinase?)
IdZ AAAA FF vl =5 FoH13]. 3
S AH &, FHE 59 8008 UAE
= 94 3ot T2 B9y, 45 WS, A8 &
Aol 9zt A w3tg vrojXict oju FE9|
3t /3
=

%

L

A2t HolEY IS B3 ol

SHE AT 14]. olEf%t olf= 7Isd SHEe
Az g PEe] HEGS 77171 A8l FAeHA
2 HAFEEC] EpHoR EghEo

olo] FAA, Aoz fYFe A= A,
HFRABER] FFYALt FEFEAFTI A FAt
o} a5 ory Hard vf gl & =wolde 799
A%t =BEAFEEA L FAttEAE Bolal, o]0l
A AL SERA FAs 72 7 SHE &
A=A 7HAE Zerte B7FetaAr skt

2. Mz 3y

21 A2 AB 2 FEE

A3l ARS-H 2,2-diphenyl-1-picrylhydrazyl (D
PPH), 2,2'-azino-bis (3-ethylbenzothiazoline-6-
sulfonic acid (ABTS), ferric chloride, Folin-Cioc
alteu reagent, manganese dioxide, ascorbic acid

gallic acid, sodium carbonate, phosphate buffer



QUL (Ciona intestinalis)2t TZEXIQBBH(Ciona savigny) HES £E=0| sptst 51t 188

ed saline (PBS), potassium ferricyanide, trichloro
acetic acid® Sigma (USA)OIA FU5to] AR&31t

490 48T $HWA 3287 4R $9
A FEEE MBRISGIFIBAY SRYEAIAH)]
A Bpol AgeIgon, RHRA =BBA S
AZE 70% ethanol® F&3dto] ARsFSTh

2.2 2,2-diphenyl-1-picrylhydrazyl radical (DPPH)
ANs &5

ARt (free radical) 24 58 F45H7] 9
5lo] DPPHE A}2-31%{th. DPPH assay= HAE &
=9 A &4 SAYE de ARSshe WRlolth

7y 282 1.25, 25,5, 10, 20 mg/mLe] HEE
70% ethanol& 3]4%t & ARESIIth. DPPHE 70%
ethanolol 3]43}0] 517nmolA E4%=7} 0.57} H&=
£ Ak 325 €9 0.20 mLe DPPH &9
1.80 mLE test tubed] FYsto] 3087 BHEAI A
HhS-E2 UV-Vis spectrophotometer (Ultrospec
3100 pro, GE Healthcare, USA)E ©]&3lo] 517
nmolA  FFEE &4t DPPH  radical
scavenging activity(RSA)= AlZ4 7t F4 79
FHEE ool A (DI Zo] HEEE FASHTH

OD.. of sample
0/) — o 520nm
RSA (A) a OD;,,,, 0f blank

)><100 (1)

2.3 2,2-azino-bis(3-ethylbenzothiazoline—6 —sulfonic)

acid (ABTS) radical 275 =3

ABTS assay= AUE FE59 A5 &4 3%
Hog gy AMgste Whiolth

7y 282 1.25,25,5, 10, 20 mg/mLe] 52
70% ethanol® 3]4sto] ARESIE. ABTSE 2.5
mM =2 pH 7.40%1 5 mM PBSo| g4t H
oxidizing agentZ4] manganese dioxideE #7}st
of LAAZT. 734nmol A FF& 0.6 oldo] HEE
9 =JH Whatman no. 2 filter paperg ©]-&s}o]
manganese dioxide® AAst] FFE 0571 HE
£ pH 7.4091 5 mM PBSC.& 3|4siqith 225 &
o 0.20 mLe} ABTS €4 1.80 mLE test tubed] 5
dsto]  3087F WRSAIFTE  WREEE UV-Vis
spectrophotometer (Ultrospec 3100 pro, GE

Healthcare, USA)E ©]-83}9] 740nmolA &L= E
2451t} ABTS radical scavenging activity= A
BRI BV ST E Aot 4] ()1 2ol

wEgw BASYC

of sample

_ o ODT4l|nm

740nm

) 100 )

2.4 Nitric oxide 2Ms

Nitric oxidex Zt $&&82 1.25, 2.5, 5, 10, 20
mg/mLe] 57t HEE 70% ethanolZ 3]4sto] Ak
25kt Nitric oxide &752 griess reagents
o]g&slo] =H5}Utt.  Griess reagent= 1%
sulfanilamide® 5% phosphoric acidell =91 A%}
0.1% naphthylethylenediamine dihydrochloride
FEAZ 1 1 HEE 27 AL ARSI Nitric
oxide A4 EZZ+ 0.1M sodium nitrite SH4LE A
&5t3lon, oF FAlsto] ofje] AFUHS B9l &
B 1.00] Yox2 HAF A

Sodium nitrite €% 0.9 mLe} F&F 0.1 mLE
23 & 3087 A20A w-EAIFAT ¥hgo] 2 &
A 5 ASH 0.1 mLe griess reagent 0.1 mLE &
&ote] 1587 ¢t TAo] o|RoJA L E WRGAIF
71 % 540nm S8=E SA53ITE 540nm 8= A
49 NO9| 3t H]=gltt. Nitric oxide scavenging
activity(NOSA)2] AKES 4] (3)xt o] WE-&= HASISICE:

NOSA(%) — (1 o OD54[|nm ofsample

OD54l|nm Of blank )>< 100 (3)

2.5 Total phenolic content &%

AAE FEE= o3t phenolic compound”}
ZtE|o] glom, 559 F5Hol wet Aol7} gle
phenolic content’} ZA|ot= H|&©0] &t} o]=gt
o]f+& phenolic contentd ¥ &73l0] FE2EY
FAeks2 F55tth

7} 2252 1.0 mg/mLE 70% ethanol® 343}
of ARESERITh NaCO3 ZSFEHL FFao] TF
sodium carbonate® &€38A1Z] F, Whatman no. 2
filter paperg ©l&stdd =A &  sodium
carbonate® AASIATE FEE 0.02 mLe} Folin-
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Ciocalteu reagent 0.01 mL, sodium carbonate &
S8 0.06 mLE micro tubed] FY3t F 1587t
HRSAIFETE 1 & 020 mLY S5 FYsHH, €
AReste] 4HANE BT, HEELL UV-Vis
spectrophotometer (Ultrospec 3100 pro, GE
Healthcare, USA)E ©]&3t%2™ 740 nmollA &%

£ =43ttt gallic acidE FNRALOZ ARE

shoict.

2.6 SAXE

HE ARE Y204 54H 0= 33] jHES}o]
Minitab® 18 (IBM, USA)E &3] ¥, EEZHAE
Aikete] Bt + EEHEAHMean + SD)E H7|5IFC
o, student's T test methodZ o4& A5

3. zm Y 1

3.1 DPPH radical 2715

A8tz (free radical) 27 538& &£3517] 9
sto] DPPHE AME-53ich. DPPHE 2tz 842 7t
A o e wn, o] gl 4% v A
£ Wo]59 DPPH #tZo] AEEo] /9] HepA
o ehioz ®st=t] ojuf FF= HIE 5%
sto] FAisks= SAT 4= ATH15]. o714 AR
Z (free radical)}> AR iAoM) A=
AR AfEtrgol oA A AR A, o
4, Yaito] Ast EA4S A HH, o2t &40
SAHY Lo} AP AoE dHA UTH16,171.

AL =FEARIEAY DPPH radical
scavenging activitys ®R7|9s] B4 FE&2 34
5Fo] DPPH radical solution®] ¥HEA]AH &35}
FEBALG =ZEAFHYAS DPPH
scavenging activity® &%t 23 7t 559 5%
7} Z7¥del w2} DPPH radical scavenging
activity7} s=°] w2t S7F6hH, {39 A7F 9%
A YA Bt DPPH radical scavenging activity
7} Hold AL Fig. 1, Table 13} Zo] ERIsI ) &
FPA F2E2 1.25, 2.5, 5, 10, 20 mg/mle] 5%
oA Z¥z}t 7.40%, 5.78%, 20.33%, 34.67%, 71.80%2]
radical scavenging activitys R =HEXHA
FEEL2 1.25, 2.5, 5, 10, 20 mg/ml9] 5=oA &

W

>

radical

Zy 1.20%, 3.93%, 5.60%, 10.80%, 21.40% radical
scavenging activitys R} ©] &9 radical
scavenging activitys t-test® H|wW3eF A¥} F-2Ju]
g olg Uetfo] fFHAY FAkso] Hold A
o= "5 Fthp<0.001).

o] £A= AYPATLBINA FLT FAFA 3
oj¢} F2H7A FEE 50 mg/mLY FkZolA %
o7} 42.90%, FHZBAZE 3.24%2] FitteE Hel
20 vl |FHA= 20 mg/mLolA 71.80% =HE
AHA = 20 mg/mLAlA 21.40%9] T4} 5 Ho
AggATo] vls) &2 A5 HESITH

=
=)

o

o

]
-

o
-

9l

0.6
mmm C. intestinalis
05 3 C. savignyi
g M T kkok
& 04 ]
0
8
203
©
E-]
5 0.2 -
"]
o
< 01 I
0.0 T T T . .
125 25 5 10 20
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% p<0.001

Fig. 1. DPPH absorbance with Ciona spp. extract

3.2 ABTS radical 275

ABTSH-2 413} g0l oJs) AgH ABTS - +0] Al
g 39 M E45 6 AAE SEd £/
Aol HEAMo] ZAE = AL ol&shs WHolth
ABTSHo] 9Jet Hiteks S4H2 ABTS= Jol& =
Uz DPPHE AatddS &7shk= Atoldo] 2l
onj, F 7% vHEHY] 2% F=rt gl o
2 2oz a7 FYAE Zol7t drh3].

ABTSE wAF 9J2Ho] 4 dAto] Aol whet 2t
Z Y BE oA, et o] AlRAH FsHA
=, olo] wet 734 nm 9] YTt Aoy,
DPPHS} Zo| 2184 247 84 24 HF 3
531tH18]. ABTS radical 2752 £43t= WU
hydrogen donating antioxidant@} chain breaking
antioxidant® ST 4 31°] hydrophilicityol] ¥4
o] H-Lo| 7Hsot © DPPHETH WddshA wtd

-
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AUtk E5] 8= S5 A ] wizol, St ol &
dio] ke AlR9] Filsls £7o] 7kssH19).
AL} L=FEAREEA FEE9 ABTS
radical scavenging activity® 33517 Y3 43
A%t =FEARHEAY FE22S 2A5to] ABTS
radical solution®] ¥FAIA 413t FHHAL} =
FEZAHEAQ] ABTS radical scavenging activitys
S% 23}, 7 2589 =7t S7I9tl wet ABTS
radical scavenging activity”} wx=°f| wet 5715t
o, FIEA7 FEAFH YA ABTS radical
scavenging activityZ} Hold A& Fig. 2, Table 2
3} o] Felstgict

894 FEE2 1.25, 2.5, 5, 10, 20 mg/mLY
FLoX 4y 7.40%, 18.20%, 32.73%, 69.87%,
95.47%9] radical scavenging activityS EH1 =
FEAYA 3252 1.25, 25, 5, 10, 20 mg/mLY] &
ol ZAZF 2.40%, 2.73%, 5.47%, 13.20%, 27.53%
radical scavenging activity® EJH. °] &9

o 4

gl
o
T

radical scavenging activitys t-test® H|ugt A3}
$oIulg Aol Lehiol SBAL ksl
ol Zo= g ATHp0.01).

0.6 EE C. intestinalis
0 5 3 C. savignyi
E - ™ M =
g = ksk
3 04
~
T
Q03
©
Q
5 0.2
(7]
Q2
< 0.1 ; I
0.0 , : : ——

125 25 5 10 20

Concentration (mg/mL)

** p¢0.01
Fig. 2. ABTS absorbance with Ciona spp. extract

o] A= APATLBIoNAM FLT AR
Holot F2gA FEE 50 mg/mLe] FLolA %
ol7k 56.11%, FH=BA7t 30.08%9] F4teksZ B
ol Ao w5 ¥ YAE 20 mg/mLollA 95.47% =
FEAGAE 20 mg/mLoA 27.53%] T4t &
Hoj MgAto] Hlg] =& $AE Hetlth

3.3 Nitric oxide A Axls

Yo E NO B %2 AAAY v
oFF Fol= I&Z oiA|T HAAZAA FF wiAfd
A1 nitric oxideZt Y EHEH A5ty AEHAZ
Zhgsto] 2A9] &4 AAEAL 9 RHAL HolE Yo
7171% it o]2|gt Aletd AEFAE A|AsH] )
A= g B9 ofzt 3hakst T3 F8510H4,20]

o|2|gt o] F=E FFPALt =FEA FFHA ] NO
A AASS BRI Y8l lipopolysaccharide
(LPOZ A=FE Kt Raw 264.7 A ZEE o]-gsto]
NO9| B4 A2 EA6IH. FEEARt EHA
FHEA &5 1.25, 2.5, 5, 10, 20 mg/mL9] &%
& A9 nitric oxide B4 AA5S UERHIH.

ST 23, 74 2559 s 37Kl ot
nitric oxide A4 Al5ol F7letAth. FEBA F
52 1.25, 2.5, 5, 10, 20 mg/mLe] s=oA Z+z+
12.13%, 25.70%, 53.03%, 93.13%, 97.47%5 EHL
LHEEYA FEEL 1.25, 2.5, 5, 10, 20 mg/mL
9 BTN ZZF 4.73%, 10.07%, 25.17%, 51.80%,
88.90% nitric oxide A4 JA5= Fig. 3, Table 3
7} Zro] gelstitt. o] &9 nitric oxide A4 AAls
< t-test® Bl A¥} FoJulgt ZolE HEhio] &
FYA Y FasFso] Hold A= B Hth(p<0.01).

1.2
W C. intestinalis
1.0 [ C. savignyi
€ M -
c
S 0.8 1
0
g
2 0.6 1
©
R}
o 0.4 -
3 Kk
< 0.2
0.0 Ul Bl sl o0
125 25 5 10 20
Concentration (mg/mL)
** (0.01

Fig. 3. NO absorbance with Ciona spp. extract

3.4 Total phenolic content

detz o Fitsl o] Skl Wt F He
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5 99 7HA B75E #e te A7t Bol 1
5]3’—313”:1, Fa% AL A AHZdE LA A
olct. ol2jet Hle4 IRIEQ EetEo|El QEEA|
ohd, Hisit 59 $FU F Hs d¥2 DPPH 2
4 2ATCE Yels ikt @4oA= 2% 9l
A= ZA-g3tH21].

Hs4 SHEL WS 189 hydroxyl groups

o 39 HYstE 25 7ML ok AR
= g = ]X]—O 6‘]—/\]-:5:}- H]—Qo" X]X-]X—] oz 7]01
oA WA= ST ARECE

o_|., EOF

OPEV% O]Q‘[ZZ]

ojg|gt olfE FIFAL =BEAFIEAY F
¥z hde w46kl on, 11 A= Fig. 4 Table 4
o} 2ot A} FEAFHEAY F Hes
2 Z¥7} 0.081, 0.041 mg gallic acid/mg extract
OF o] 9 & = AFS t-testZ BluS AT} F
ofm|gt 2olE Uettio] fYAY F4itsFsol Hol
W AoZ g ATHp<0.001). o] A= APAFE (2]
oA F2BA FEEIA F H=dF 0.006 mg/mg
& APAFo] vls) &2 FAE HESIH

0.10

kek

0.06

0.04

0.02

Phenolic contents (mg/mg)

0.00

C. intestinalis C. savignyi

** p(0.01
Fig. 4. Total phenolic content of Ciona spp. extract

Piket E42 shgEel EE o] BAAE(02.,
superox1de anion; HOO¢, hydroperoxyl radical;
*OH, hydroxyl radical; 102, singlet oxygen:
H202, hydrogen peroxide) ¥ EAHZAAZ(-NO,
nitric oxid)& AAsHH, AZEe QA9 Ak} ®#],

3573 cytokine®] A3/ WA, A== Y B4 L ATH
E49] A5} HHA], DNA @ RNAS] &4 WA 98
Sttty A4 0= transepidermal water loss®]

rulo i) n

i, RgEY] A3k A5 B A, 5 A
MMP A4 74 9 collagen £3f 9A] 5 =sl&re-<
AR AR B4 Abskss S5k WS
A B A 249 5L g S5k Y A
3t 249 PAeks9 %S SAoks WHOE U

ojRt}, B 9o+ total phenolic contents %
o] EA gl B39 = E 25t ipog A

_q- LA 9 AsE E2 o]—%o] lr_7." XX%E]O]

f
19
%
A
Zi
F
o ¢
E
o
-
SUBC)
i
[l L
lN'
o,
[o
°*‘I‘

o

2 AFoMe HAZEolA FEHA feiEd 73
BALt LFEBARZHAE Addtelal 715AE
HAREA Y] A 7}— = Add B7] 95 REEA
ot LFEARFYA 25 A2 BHIES
o Z #E=9 § HsdT 243 Nitric oxide 4
3 945, DPPH radical £7%, ABTS &% &
Al GAE Hlasto] 2 ASE st

DPPHE &% Fibeks &4 2%, 894 =3
BRAGEHA 2EEL 20 mg/mLolAd  71.80%,
21.40%=% FHPA7 a2 AR EYlHh

ABTSE ¢ dAteks 574 2% #9923
BRAGEHA 2EEL 20 mg/mLolA  95.47%,
27.53%% FHPA7 a2 AR Bt

RAW 264.7 MZE 53] Jd95 =4 27 359
A%t =FEARHIA FEE2 20 mg/mLofA
97.47%, 88.90%2] nitric oxide 4 JAS YEr

At

Total phenolic contents 4 23, 3 YAt
LFEAREYAY F He T2 44 0.
0041 mg gallic acid/mg extracte@ FFYAY

F gl LEdEAREEA Bt thh 22 AL
= Yehrfelth

oje} 2 ANE TS & W FEHAL FEH
AeHHA 2252 phenolic compoundE 3]
1 9lom, LB {FPALT [FFHA FE2E00A
=2 PSS Ut £ Q15 HReE 3%

il
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