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Physiological Activities of Hot Water Extracts from Ecklonia cava Kiellman
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The biological activity of hot water extract from Ecklonia cava Kjellman (ECE) was investigated to as-
sess antioxidative, anti-skin aging, and nitrite scavenging abilities, as well as alcohol metabolizing
activities. Antioxidant activity of ECE was measured by using 2,2-diphenyl-1-picryl-hydrazyl (DPPH)
radical scavenging activity and superoxide dismutase (SOD)-like activity. DPPH radical scavenging ac-
tivity and SOD-like activity of ECE increased in a remarkably dose-dependent manner, and were
about 91.4% and 75% at 1 mg/ml, respectively. The xanthine oxidase inhibitory activity was indicated
to be about 70% at 1 mg/ml of ECE. Nitrite scavenging ability of ECE showed to be 93.6% at 1
mg/ml and pH 1.2. The influence of ECE on alcohol metabolism was demonstrated through the gen-
erating activity of reduced-nicotinamide adenine dinucleotide (NADH) by alcohol dehydrogenase
(ADH) and acetaldehyde dehydrogenase (ALDH). The facilitating rate of ADH and ALDH activity by
ECE was 167.2% and 334% at 10 mg/ml, respectively. In addition, tyrosinase and elastase inhibitory
activities of ECE were 58% and 72% at 10 mg/ml, respectively. These results indicated that ECE has
valuable biological attributes owing to its antioxidant, nitrite scavenging, alcohol metabolizing, and

elastase and tyrosinase inhibitory activities.

Key words : Hot water extract, Ecklonia cava, elastase inhibitory activity, nitrite scavening activity,

alcohol metabolizing activity
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B Ag AL el (£ cava Kjellman)= A5 3l 24 &
AN TYa Aol AL F AFY B SN A
Az A o]% g A 7](HMF-1000A, Hanil Electronics,
Korea)Z #43F 7} A2 50 goll 75 112 718k, 90°C

oAl 12412 & FE3AH. F23 th52 Whatman No.
2 filter paper2 & 7}3t % rotary evaporator (EYELA N-1000,
Rikakikai CO., LTD., Tokyo, Japan)°l| 4| &33}iL thA] -70°C

AN s2HxT AL NEE ARt 4 A4 54
sedz 898 T ZA990

DPPH 2iCiZt 275 =X

e d5 F2E9 AT Bloise W [2] wet
DPPH (1,1-Diphenyl-2-picrylhydrazyl)ol] tdt =223 &3

2 =439tk DPPH 492 100 ml ol g-&o DPPH 15x10™

S =9 ¥ 574 100 ml &3} Whatman filter paper
No. 22 oj#s}e] gHE90th 96 well plateo] A &9} DPPHE
BE 14 HIEE EFsto] 37°CollA 301t ¥H3-A1Z71 &, ELISA
readerE ©]§3} 520 nm (Molecular Device, VersaMax
Microplate Reader, Calfornia, USA)9l A S$3=& Z4319
o} 78 o5 (Electron donating ability, EDA)-2 EDA(%)=
HEZFEBEA R ERE)/ 2T FFEX1002.2 A
Atk AlRE A7letA & dxIEH FREAE

stof Sz AAZH S WEEE YR

SOD Akt (Superoxide
SODA) &8

SOD #AFEAd & Marklund9} Marklund 2] ¥3[23]ol whe}
4 s Itstra HO)E A= WS
St pyrogallol®] B4 @S S48t Yok NEE F
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T SOD FAFEA & A8 H7Ftok #3071 Abol e §3 %
AO1E WEE(HE YT,

dismutase-like activity:

SODA(%)=(1— %) x 100
A AR A7 §3E, B AR R §3%
Xanthine oxidase 24X &

Xanthine oxidase A3 €4 372 50 mM phosphate buf-
fer (pH 7.5)9l xanthine 2 mM< <91 7|2 N 1 mlol] §4-

01 mlst Al & 0.1 mlE H7hste] ¥H-e72 solo, e
= AE g F/FFE 01 ml 3 7}8}04 37°Col A 55-7F 9+
A 1% 20% TCA 1 mIE H7}se] w8 27 A)7]3 3,000
rpmol| A 103 52 AR st S Ads AAG 5wk
ol A E uric acidE FF%E 292 nmol M S 3 b
o A& FLFEE 334 wHE A o
A% uric acid®] FEgE HEEEA Ve ATH33].

£ (%)=[1-(A-C)/B]x100

A: 1 mM NaNO, &9 & X8 & A7}t 147 vk

oi 5[4]3} Racker?] WH[30]S W&
=, spectrophotometerg o]&-3te] 340 nmel| A A
NADHY 455 Z3Fo 2R Yeslch F, A g
alcohol, NAD &4, A5 0.1 mlE 378t 001 M gly-
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olff dxTe ARU FHRFE ¥
Positive control® AF8-3F hepos= 2F= ol A
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buffer (pH 7.5), 3 M KCl, A&, 20 mM NAD, 033 M 2-mer-

captoethanol, 0.1 M acetaldehyde® &3 th5 25°Ce] Al

10327 ¥+8-217] 1 ALDH (1 unit/ml)E 7F3ked 340 nmol A
B WakE SAsAh ojwf = ARdA FFHF
Yo Ao 7 39t} Positive control> ADH 4 &

Ao AH-E Ao R 9o, ALDH 842 ADH &
AbA o wet 57 =i

oX, Jle i Eld'

Tyrosinase Xsoietd =X

A 59 tyrosinase &4 Al TS Yagi®] WH[36]] wtet
=439t &, 50 mM sodium phosphate buffer (pH 6.5),
71421 2 mM L-yrosine &4 9 A5 4] EgtHol] mush-

room tyrosinase (1,000 unit/ml), ZFFE 718l 25°Ce|
3= G S 54

A 3027 WHEAIZ] T 490 nmoll A E-3

Stk olwf &9 tjAlel] 50 mM sodium phosphate buffer
(pH 65) 20 & #7tste] §4EE ST GBaw), A E &
df tile FHRFE 10 WE Artetd FREE 39 @

(Cav) S TH9] Aol o3 AlMtst At

A 80l & (%) =[1-(Sabs-Bans) / caps] ¥100
Sabs: Sample absorbance
Bavs: Blank absorbance

Caps: Control absorbance

Elastase Xafj&d =X
A B clastase 43 James®] (9 whet 573}
Atk 2, 0.05 M Tris-HCl buffer (pH 8.2)°l ];d ol 05 mM

N-succinyl-Ala-Ala-Ala-pnitronilineS 83 A17] A 79}
a2¢ elastase (1 unit/ml) 48 A7}l of IE?}-‘}%
25°Col) A 1057t ¥H3A17) B 415 nmoll A ERES 24815

ot Elastase Aol 242 o9 2o s AAtstaint.

A& &4 (%) =[1-5/C]x100
S: A& H7bte FEE
C FHTY §3=

DPPHO| 9|5t ahital &k
AA W9 free radical> A4, T¥d 53} wh3-ate] A9
=35 £ F 3l BAE, o]Y3 free radical s A A
T e HAA=Zd g ﬂﬁlﬂ ks] AP gl 53
DPPH (1,1-diphenyl-2-picrylhydrazyl) radical 272 &4t
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49 AAFATES o] &g Fiksl SAHOEN T2
phenolic %9} aromatic amine 8}3-E oA Bo] AlE-5 =

W ol
7] 94 2ZE9) 8243 §72 DPPH radical A|A 3%
g 34319 Zdz}w#% 2 Yehd 23 05 mg/ml 5=l
A 73.7% A EHFig. 1). ©]& positive controlZ A& 0.1
mg/ml¢] BHA (73%)9} 103 & o A7) gFe kst &4
etz gla, 3 FE2E9 w57t SUHsel e 1
Aol Z718h7] Wil & DPPH radical 275< 7|t
T At F, 1 mg/mle] #8) I FEE0] I14%E 2
495 EA=d 2 mg/mle] e WgE FEE9] &4 85%
59 24 90% Bt A U TH21]. Lee
B s ol a4F F=
PPH radical 24 %< ¥4 YeElg
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SODA)

Superoxide dismutase (SOD)= 3448} EAZ A Az F
3¢t oxygen radicalS St F AR A7) 3L THA] cata-
lasedl] &3t Falst & EAbo} AAEAR AR A S5t
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dismutase-like activity:
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Fig. 1. DPPH free radical scavenging activity of hot water extract
from Eckionia cava (ECE). Results are meantS.D. of tripli-
cate data. BHA (butylated hydroxy anisole, 0.1 mg/ml)
was used as positive control.
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1 mg/mlol A 750% 2 YEFEO T
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woll A B ke o] & FAE el QithFig. 2).
ol A¥= w& s o e ¢HA e =29 dF

o detg FEEHT =2 A0 79 dAsA ZH
7HNE o] B 4 TR0, =g B A7 Ad= e bu-
tanol #8529 SOD FAIEA T 43 A0 2 HAx 1l

718 8

AEd Kim3} Lee [14]9] ®ato] oJsd ZHe) &
& 3 butanol g E°] 7HF 73 SA4E YelTh wEhA,
E2 SOD AR 02 Mtshs s Ueile 2 g4 =
Eo] gitst AAEN A0 5 A0E oFEnh

Xanthine oxidase {34

Xanthine oxidase= purine jA}e] #oJst= EAZA xan-
thine === hypoxanthine®] A& wWolWH A HAbs}a4s
(Hzoz)'e* AA8HA stof, U A &4 0] uric acidE a*é &t
4 Well IF SAsHA | - 25 4
fFiete T3 A Ao A %_9_7]
2 434 AUtk Xanthine oxidase A3 &4 4L 2
&aks} %o g's Asle W o2 B A= hEZTE cate-
o e dF FE=I FEEE B
t}. Xanthine ox1dase7ﬂ 3 &4 =4 23 05 1, 1.5 2 mg/ml
o 7t Fol wet Aol FrhstA e, T cate-
chin &% 1 mg/mlo| A 9] &4 79%¢} Hlaws] B 1 mg/ml
e G4 FEEY FAo] 70%E catechind} W& £F ¢

N

vit C 01 05 1 5
Concentration (mg/ml)

r°"

120

Fig. 2. Superoxide dismutase (SOD)-like activity of hot water
extract from Ecklonia cava (ECE) depending on con-
centration. Results are represented as meanstS.D. of
three independent experiments. VitC, vitamin C (0.5
mg/ml).
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Fig. 3. Xanthine oxidase inhibitory activity of hot water extract
from Ecklonia cava (ECE) depending on concentration.
Results are meantS.D. of triplicate data. Catechin (1
mg/ml) is used as positive control.
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200
150 =L+ 1 o
N
100
50
0
Hepos 1 2.5 5 10

Concentration (mg/ml)

Fig. 5. Effects of hot water extracts from Ecklonia cava on the
alcohol dehydrogenase (ADH) activity. Results are
mean*S.D. of triplicate data. Hepos is used as positive

control.
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Fig. 6. Effects of hot water extracts from Ecklonia cava on the
aldehyde dehydrogenase (ALDH) activity. Results are
mean*S.D. of triplicate data. Hepos is used as positive
control.
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Fig. 7. Tyrosinase inhibitory effect of hot water extracts from
Ecldonia cava depending on concentration. Results are
mean*S.D. of triplicate data. Concentration of kojic acid
as positive control is 0.1 mg/ml.
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Fig. 8. Elastase inhibitory effect of hot water extracts from
Ecldonia cava depending on concentration. Results are
meantS.D. of triplicate data. Concentration of VitC as
positive control is 1 mg/ml.
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