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50% ol&te FE2EF JdolAE|c|E £8, ol=gE £8<& ANt DPPH (1,1-diphenyl—2—pic—
rylhydrazyl)tﬁ S o] &3 AfF HHZ A ZA ([FSCso) oA ol olAEIo|E 3 (FSCso = 6.98 pg/mL) 3
ol=g]Z B8 (7.03 ug/mL)& H&ZQl (+)— o —tocopherol (8.98 ug/mL) 3 A A4S YeERlTh F

v RS o] 83t Fe® —EDTA/H0:A10014 8444 427 B4 (5 &ibks, 0SCs) 23, BE F55
3 BRI E FoA ofZE BF (0SCso = 14.48 ug/mL) o] 7H4 & 341355 Yetdil oy, 7483 343}
A¢l L—ascorbic acid (6.88 ug/mL) Boh= Sghth 10,2 59 AL AT A &4 9lolA 50% ek
& FE2E25 ~ 50 ug/mLolA F5 &4 MzRs 335 YERITH 10 ug/mLodlA odolAH o E £
Y3 olzg|&E B8 AEZRSE E9(r50) = 47 442.0 min 2 539.9 minS.Z2 AXR S &Ao] 24 Jehy:
o} 3ZFY ZH F2E 2 232 10 ug/mLolA], vlmE=E] Z]JQ/“ g4k38}A| (+) — a —tocopherol (40.6
min) 2t A% o] & AX23E &48 JeE olys 2952 HH FEEY O EYEEC] s A4
SAEF Hokll A A ZA o] & TheAol Aes AlAFSEATH

Abstract: In this study, we investigated the antioxidative effects of brown seaweed Ecklonia cava extract and its
subfractions. All experiments were performed with 50% ethanol extract, ethyl acetate fraction and aglycone fraction of
E. cava. The free radical (1,1-diphenyl-2-picrylhydrazyl, DPPH) scavenging activities (FSCsy) of ethyl acetate fraction
(FSCsp = 6.98 ug/mL) and aglycone fraction (7.03 ug/mL) are similar to that of (+)- & -tocopherol (8.98 ug/mL) which
is a reference control. Reactive oxygen species (ROS) scavenging activity (total antioxidant capacity, OSCsy) of the
aglycone fraction (OSCsp = 14.48 ug/mL) on ROS generated in Fe*-EDTA/H,0, system using the luminol-dependent
chemiluminescence assay was the strongest among all extract and fractions. However, all samples showed lower anti-
oxidant activities than that of L-ascorbic acid (6.88 ug/mL) known as a powerful antioxidant. The protective effect
of 50% ethanol extract on the 'O,-induced cellular damage of human erythrocytes was dependent on the concentration
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from 5 to 50 ug/mL. Both ethyl acetate fraction and aglycone fraction showed strong cellular protective activities at

10 ug/mL, where the cellular protective effects (7s)) of each fraction were recorded 442.0 min and 539.9 min,

respectively. Three kinds of extract/fractions of E. cava showed much greater cellular protective activities at 10 ug/mL

than that of liposoluble antioxidant (+)- & -tocopherol (40.6 min) which is a reference control. These results suggest E.

cava extracts and its fractions can be applied as an antioxidant ingredient in a field of cosmetics.
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ZYell (Eckionia cava) F&%E9)

‘ 100 g of dried Ecklonia cava ‘

Homogenization for 24 h in 50% EtOH 2 L.
Filtration and evaporation.

| 50% Ethanol extract ‘

/\Addmon of ethyl acetate.

‘ Ethyl acetate fraction ‘

50% EtOH extract powder ‘

l Evaporation.

EA fraction powder
Acid hydrolysis.
Washingand evaporation.

‘ Aglycon fraction powder ‘

Figure 1. Fractionation scheme of E. cava 50% EtOH
extract and its fractions.

=, dgoAH ol E &9 H olzEE EY=S A=
3lHom ol FE2E I EIE 3} free radical

227184, luminol E3H S ©]&3F Fe'-EDTA/H,0, 7]
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Bl A 7HE 23 FA4kaQl 10,02 FEH
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s,

fols

2. 2 o M
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DPPH A &oflA] UV-visible spectrophotometer+
Varian (Australia)A}2] Cary 502 AF&3}lH oM, 35135}
W337]= Berthold (Germany)AF2] 6-channel LB9505
LTE AH&stith AE+ 383 AP lA= Spectronic
20D Milton Roy Co. (USA) A|&S AMEsIH oM,
pH "Bl = Mettler-Toledo Ltd. (Korea) A|&F& A3}
At} 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical, eth-
ylenediaminetetraacetic acid (EDTA), luminol, heparin,
rose-bengal<> Sigma Chemical Co. (USA)A] ]
SFATE I 9] FeCly - 6H,0= Junsei Chemical Co.
(Japan) A|&-&, H,0,+= Dae Jung Chemical & Metals
(Korea) At A FS AT 5 &9 Azl ARE-
H NaHPO, + 12H,0, NaH,POy * 2H,0, NaCl, H,SO;,
8|31 o §S(EtOH), ol @ olAl Bl ©] E(EtOAC), n-3) 4t
T 4% &le AlE 55 AlekS ARSIt HlaE

A= A3 (+)- @ -tocopherol (1,000 IU vitamin E/g)¥}
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L-ascorbic acid= Sigma (USA)°lA] T43stA ) & A
ol AHE-H el 2015 7€ A AFE AAEA
oA AFHT AT TUAFoM FEZ MES AT
ko m 50% 22 FE5F] ARESITh

22, Zefol 23

Az" 2= 100 g& ZA A2 T 50% olEE 2
Lol 24 h &< AAAIZ & AT o] A& 7F
4 FF3A 50% oNEE FEE IFHE doH,
ARE JEolMHolER B3 T 7t HE5te]

Az" deolMHolE £33 3 HE AUt oY
oLMHIO|E £Y 39T RS 4oz TR

=
st g5 AAAZ ol E :
2 HyS0,8} oMM ES S8 8 of o gola|
OlE B9 99 dAFS HUMS £ 4h 5% TH
7FEstHA S - WA RS SR AR 89S 5%
KOH-MeOH &Aoo & 53} AAY & F/HTE AH
o 4k 97 2 7 52 EF AASAL o] £
OA dEolAH o ER £E3 & 74
ZH olzg|E HE A AMESIH tH(Figure 1).
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21 02 mM DPPH &< 1 mLol| o&-& 1 mLE F7}%
T 7 22E | L =5 Akl Ao &
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Table 1. Yields of E. cava Extract/Fractions

50% EtOH EtOAc Aglycone
extract fraction fraction
Yields (%) 23.77 £ 0.05 8.53 £ 0.03 4.69 + 0.04

o] 23.77%A T 50% olete: FEEZHE] Ao
XJ oHolMHO|E Y& F& FFo o] &3
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& el Fo| mgwlol Ytk Prige Ax} A
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&7 B2 FSCsp & Ve A Th(Figure 2). &
o2 284 48 A|Ql (+)- @ -tocopherol S A3}
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pgmL, o DopAEo| B £8-& 698 ug/mL, 123 of

1 = B35
=4 &8
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Free radical scavenging activity
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Aglycone (+)-a-
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Figure 2. Free radical scavenging activities of extract/fractions
from E. cava and reference.
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Figure 3. Reactive oxygen species scavenging activity of

extract/fractions from E. cava and reference in

luminol-dependent Fe*'-EDTA/H,0, system.
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= EtOAc fraction x*
500 | = Aglycone fraction
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0

Concentratlon (ugImL)

Relative protective effect for
erythrocyte (155, min)

Figure 4. Cellular protective effects of extract/fractions from
E. cava on rose-bengal sensitized photohemolysis of human
erythrocytes.

ugmlolA =& AZRS a3E Yelfilen, 50
ugmLe] FEA A= 2388 MERS F37} 743}
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F=d AT 288 AAskE ats B4 gk
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ol 2] 752 50% olEHE FEE, oA EH o E &
ol=g|E B ZZ} 246.5 min, 442.0 min,
539.9 mino 2 YERGTE AEZRE g3 50% ollgt
& FE= < dHoMHIoIE &9 < ofFHE &
o2 YR OH, o]& 25 ugml FENAE 5
gt AFoZ Yepgth t2H o2 50 ug/mLolA+=
50% NS FEE9 r5°] 411.8 minC & AH|EZHS
A7 7P Ao, odEHolAHolE I 1240
min, °}FEE B 393 minSE o= 5 ug/mL
50% oNEHE FEE9 rBux Ze X5 Ve
t}. DPPHS} F34tsks A3E & o odolA|E o]
E B85 ofzglE &8 =i o e K T
3} &AL F7Fsh Ala o g st AFelA
© AlZRs 37} JehA] o o3|y FEihEt
ol o M=z 888 FXske 28-S Y= 4
o] 50 A& Ao=E FAHT o]9} o] HF 2
AZehs WTAA AT Mz §8& 3=
AR T3k 27120 A7yl Wed Ao 7 wolth
10 ugmLoAA NERS G35 R84 F4kshA|R]
(H)- @ -tocopherol®} B3 A3} (+)- @ -tocopherol

(40.6 min) < 50% ol|¥H& FZE(246.5 min) < o 2o}

e for p
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Relative protective effect for
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50% EtOH EtOAc  Aglycone (+)-a-
extract fraction fraction Tocopherol

Figure 5. The cellular protective effects of extract/fractions
from E. cava and (+)- @-tocopherol at 10 zg/mL on the
photohemolysis of human erythrocytes.

A H o] E #3)(442.0 min) < o}FZ2 & £2(539.9 min)
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(+)- @ -tocopherol (8.98 ug/mL) > 50% ol &r-&
SE(22.15 ug/mL) = YEFSTE wEbA o dotA|
Ho|E 233 olzgE £Fo] &4 st
AR (+)- @ -tocopherol 2t} F& AF UL &
7 &4s JEATH

2) FrlE 3PS o] 83 Fe'-EDTA/H,O 7
ol ZHel| FE=9] 4 & E4(0SCsy)
A3} L-ascorbic acid (6.88 ug/mL) > o}=2]Z &
2)(14.48 pg/mL) > o|PolAHOIE #2(18.19
ug/mL) > 50% olehE FZE(25.25 ug/mL)°]%d
o, I FE2E &9 FolA o2 E E89
T Aakskso] 7P sk o2 yEET

3) 0,02 =9 A A o] wtol tigk 7he)
FE=o AEZRZ a3y 4 2H 10
ug/mLoA A o}Z el £8(539.9 min) > o Eo}A]
HolE E8(442.0 min) > 50% &L FEE

=9 FAtsl 9 MExRs 24 293

(246.5 min) > (+)- @ -tocopherol (40.6 min) TO.E
eSO, 50 ugmLE A BE FEolA
olzg]E £ ANEZRT a3} 7P & AL
=2 Yt

ool AREE e FE2EFH 1 EY=S0
vitro @4F8ks W7} T, P S o] &3 T
315 9 DPPHROIA etz A 54 23 o
Yo HIO|E 93 ofz gl #do] vluEZR
L-ascorbic acid 2 (+)- @ -tocopherol &} A+ &H4ks}s
S YetigleH, in vivo 388 28-S 53 '0,8
58 AEZRS F3tol A= (+)- a-tocopherol B
o X o 953 AERIZENE YEE AL §
Qletitt.

2 A2 4™ F2E29 1 BEgE=°] 3F
oAl FAFSIA| =A S §& THs Ao
on, % Fa kst A
7He Sl 714 SEEeEAe] Thedol AsAE
gels) & dart dota Atsd
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