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Abstract

This study was performed to investigate the inhibitory activity of Ecklonia cava (EC) against lipase and the
stability of this activity under various heat and pH conditions. As a result, EC ethanol extract showed lipase
inhibitory activity of 59, 34 and 19% at concentrations of 5, 2.5 and 1 mg/mL, whereas the water extract showed
low inhibitory activity at all concentrations compared to that of the ethanol extracts. In a heat and pH stability
test, the inhibitory activity of the EC ethanol extract increased with heat treatment at 121°C for 15 min compared
with the control and was stable in the pH range of 2~10. Therefore, the EC ethanol extract could be useful

as a natural anti-obesity agent.
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20X 24X 7 B Y FEIAT FEELS AR
(UNION 32R, Hanil Co., Incheon, Korea)& 2,090 x goll A
1027 AR e & Aednt Aotk 2xke o9 5Y
g HhHo 2 23] RiE FE AT o] o 72| (Advantec
5A, Toyo Roshi Kaisha, Tokyo, Japan)& <33t & rotary
evaporator(RE200, Yamato Co., Tokyo, Japan)Z ©]-&3}
EF3IA 37°CA A Ax3Y T o] & 4°Coll A Bst 4
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TEAAZS 7y Bdeo] YRR S, 2IE, Uy
9 229 55 AOACH (24)9 &3t EA3t9. &
RS AAvtEdERy, 232 A4y, 2UdWe
Kjedahly 2831 ZAWE SoxletH 0.8 A3t &
3HEo] e 1000 8, 238, 2o 2 2 g

FE W gl A T

Mz =
2220 AEE 5 mgmLe FEZ @ EE 22

=2 T IAAFE celld] 10 mL FH3st] AAA(JC 801
Color technosystem Co., Tokyo, Japan)E Ab&-3te] ztz}e]
A2 W (lightness, L"), ZMZ(redness, a), F=
(vellowness, b") o2 el o)w) A48 32w
e L'=03.73, a"=-0.12, b'=0.11°] A}

pH &8

FEE9 pHe 5 mg/mLe] &2 ogE e 52 =5
¢l & pH meter(HM-30V, Toa, Kobe, Japan)E& A}-&3}
ZAst A

Lipase *{&H=tA

Lipase Asl&A =4 & Kim 5(25)9 ¥H & AL&3to
Z243}99t}. Porcine pancreatic lipase(triacylglycerol acyl-
hydrolase, EC 3.1.1.3, Sigma Chemical Co., St. Louis, MO,

£

USA) 0.3 mgell 10 mM MOPS(3-[N-morpholino]propane-
sulfonic acid)®} 1 mM EDTA(pH 68)2 242t 30 uLE ¥
Edg 2 459100 mM Tris-HCI, 5 mM CaCl,, pH 7.0)&
850 uL H7}sted enzyme bufferE 184 th. Enzyme
bufferell Al& 100 uLE 3 7}ske] 37°Cell 4] 1583t W] 8}
9ok WX & 10 mM p-nitrophenyl butyrate(Sigma
Chemical Co.) 20 pLE H7}3te] EA171 & thA] 37°Coll
A 1587+ vkS-A| A . p-Nitrophenyl butyrate”} p-nitro-
phenolZ 713 E HAEE UV/visible spectrophotometer
(GENESYS 10 UV, Rochester, NY, USA)Z 400 nmol| A
=5 5439t Lipase Al &7(%)= thaT 2]
3T
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F2E9 ¥5EE 5 mg/mLE 3t 60°CollA 10, 30 2
60, 80°C<} 100°Cell A Z+2h 103} 208, 121°Co A 1583+
A3 T FWATE oS 4°Coll A Bsle] AP AL
£3tAt.

pH X2

F2E9 ¥5E 10 mg/mLE 3}o] 0.1 N NaOH$} 0.1
N HCIE o]83t pH 2, 4, 6, 8 2 1022 -3 F L0
A 24N 7F B¢k XSG T 2447 3 A5 S B o] pHE
Z3 X7 3 o]Z 5 mg/mLe] FEE 345l AF) AL
StATH

SHA=

ZF A gt Foxk 7G-S SAS software(SAS In-
stitute Inc., Cary, NC, USA)oll4] Z213 = general
linear procedures, least square H TS EAHEA 3 &
p<0.05 #F | A Duncan’s multiple range test ol @z} &
A3kt

[e)
Witk el ©slE ghaFo] Dl4A%E 7P =2 TS
Uetslon, s 2 2uW ko] 247} 265% 2 12.9%
Table 1. Proximate composition in Ecklonia cava
(Unit: %)
Moisture Crude ash Crude fat Cmde Carbohydrate
protein

810+0.21" 2647+0.22 1.19+0.19 12.88+0.12 51.36+0.42

1)P-ercentages of dry weight basis.
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Table 2. Physicochemical properties of Ecklonia cava ex—
tracts

Table 3. Lipase inhibitory activity of Ecklonia cava extracts
(Inhibition activity: %)

Concentration (mg/mL) ICs"
5 25 1 (mg/mL)

Color
% ~ o pH
Ethanol 31.51+0.12 -12.72+0.38 59.88+0.21 4.73+0.05
Water 24.67+0.01 814+0.04 48.09+0.03 6.36+0.01

Ethanol 59.12+0.95" 34.16+1.16* 19.10+1.12° 4.23+0.07
Water 28.72+1.70° 21.72+157" 11.41+047° -9

2 3fEo AU Z22FE gFHO B5EE HES
gd@Fez FqH3tn vt gEiA e, E AFdA=
71 B IS AR e AoE FRISHATE Hwang
7} Park(26)9) AFolA BAAZXS ) QAR 8
2ol 13% 1 Bietgo ™, Kim 5(27)2 A% Zee
S| 5, A 2 Zuk ghaFo] 217, 1.7 ¥ 12.8%2Fa Bl
sto] i3 3 F-§ ol 910%1—5— 2 03_%1 é‘ﬂr% ki Aol

A gl pH

AAES] AMae 2Fol HIE Al AF ZA Y Mol FaFs
F7] W&o #sA < "ol Qo] Fag aiolH, pHE
F9 FH49 mAEY AFe IS vAEE FEEY
7} pHE 213Fel 2§ Al 9hk=A] a8 sfok go(29). oo
g oeE 2 E FE59 4% ¥ pHE S AtHTable
2). Axof X = T AEE FEE] & FE=° v
BE g gAaeTt zom HMErL v Z1o g vebt
ol= 7|7} 7HA 2L 1= fucoxanthin(30)3} carotenoid(31)
A A7t ollghg Bufjol] 2 &EFHU7] WEoZ AlRHET
el o Ehe FEEo] =& Tl Lo g o]l
Aro] 9% Aoz AlFHET pHol M= deg FE2E7

FEE0°] pH 4737 6.369] #o=Z AHFT i3S e
o mebA S Y= 2 olehE F:5E2 pHol

1= eru
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e FE=9] lipase Aslgtad

Zej ol EAE= lipase AN EHE F13H7] 3| ol &t
L2 B2 47 &3 5 5 25 2 1 mg/mLe oA
lipase A3 &3S SA3IATE L A7(Table 3), &+ F
59 A9 59, 34 F 19%°] AAEHS By, & F=F
% 28, 22 & 11%9] ANEPE B dag FEF
< A EAEE e oleg A &
iZH NS 9t Aok FE2E9 B X & FE2E0| o

71 & vl el ¥ lipase A& o] BA Uetstie 279}
‘rr/\]'fﬂ' 7ZgFo]th(32). =3 Kim 5(33)2 ©| 7d &g

E

YICs value is the concentration of sample required for 50%
inhibition.

YMeans in the same column bearing different superscripts in
samples are significantly different by Duncan’s multiple range
test (p<0.05).

Not done.

ZE-S silica gel column¥ HPLCE o] &3] A3
W 1 A7} ethyl acetate B E-o| A IC5%k°] 0.26 mg/
mLZ 74 & A4S nyoH, deg FE2EHY
A g o] 2719 sttt Bitou 5(34) 54%9] 3
ZF T 2159 sZ2F7) 43~100%9] lipase ANEAHS A
Ue A& gelstgen, ol sixfd THY Ue
tannin®@} 72 polyphenol 33HEol 23 Ao & B 131Y
t}. o]& sk polyphenol e giay gl Ay A8 A
ot FAaZATGE FoEH B4 BHS At B
T E 3 JAoR(35,36). ZEjo g5 = polyphenol 3}5F
&2 phlorotannin A9 B2 & $£84 gk g §7)8w

o o & &&5E Aow 4y Juk37). WA lipase
A &S AY = AE©] phlorotannin Al € 2] polyphenol
shetE ol dEhEd §F0] FAEe A58 EFY Ao
Atg €t

rr

Lx{2(0f /3t ipase HFHLY Bi5
A% Az 34 Fole AF AFAE 2N 9
sfel 4%l Ro R AFF U PYES Aol 12

it Az 340) PR Am2 45 ﬂ%ﬂﬂ
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A
ol A 1587+ dA st FY3 F lipase Zﬁ OHﬁ*é% %Xé

3t th. L A3 (Table 4), 100°Col| A 205, 121°CollA] 158
o] Aol 93 lipase M0 F7lste Rz Y}
Wk £3], 121°Coll A 1587 G4 Aldle T8l |

3l lipase As|&A o] oF 18% F71eHS 3elg 4= AR
olg|gt A¥= TAUF I FFES 70,90 E 100°C=
EA g & a-amylase ANEAG FFAES S 29 =

= EAFAdA A AfEEE Bl A7 AT
(38). HAEJ &3} tannin(39)F $-F32}H40), EEH
Q) 2 FFZA2(9) 29 polyphenol 33E-2 lipase A 3l
FAS AU+ A2 HuEa 9t} Davidov-Pardo 5
(41)3} Khanal 5(42)°] w29 #=3135 9 SRl uat
gl JEFS e x| Ao|7f vk Poew, Xt
polyphenol 8t+&2] 22 Wl 4FS = 5 vk
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Table 4. Effect of heat treatment on lipase inhibitory activity
of Ecklonia cava ethanol extract

Temperature (°C)  Time (min) Inhibition activity (%)

10 60.24+1.54°Y
60 30 60.63+1.33%
60 62.47+0.71
20 10 59.42+0.00¢
20 60.37+1.54%
10 61.42+0.93%
100 20 63.96+0.93"
121 15 77.62+0.80°
Control 59.85+2.41¢

"Means in the same column bearing different superscripts are
significantly different by Duncan’s multiple range test (p<
0.05).

3l t}. 1% epicatechin, epigallocatechin gallate, galloca—
techin, procyanidin 9] #H=3}3&2] 73 €A 2ol wE
frol Al ko] S &2 A A%E BYY. £9
Ao e HA=sgE] e 2 S o5
monomers, dimers, trimers 2 polymerse] FE|Z F+ 23
HElE Hole Fo =R Yyt webA dAEd e 3
ZZE9] lipase A& Z7}E lipase AN LS JE}

E polyphenol SH3HE9] 727 wsle] 7]Ag 302 A}
=9

pH XM2[0f| 2|5t lipase 16H§Vg 5}

pHE w2 o] 2.3
el gAo) B
FAEA T3 9IS v HTH43). ol 7 °ﬂLa F
ZE9] pH FAES F91str] 98l 0.1 N NaOHe} 0.1 N
HCIS o]&3lo] pH 2,4, 6,8 2 1002 -3 F 2-2oA
24N 7F St WX AL o] pHE 34171 ¥ pH ®stel
w2 lipase A& G HS SA3AT 1 A7 (Table
5), & HYX A lipase ANEAEES B 28 gt
< FZEE9 lipase AN FEEZ ] Atz gD
M= S AL A 5 YAk ol H 3 A= A Fo]
| E=A)3= lipase A3NA7F A DG ALY
2 F 471300 E Bebd et
o] th(44). e gL FEEF o] Fy-e pH He oA

1T

T oFAYSES HolE X

o

2

FEEE Sargassum filvellum

Table 5. Effect of pH on lipase inhibitory activity of Ecklonia
cava ethanol extract

pH Inhibition activity (%)
2 59.06 +0.86™"
4 59.82+0.98°
6 59.51+0.86%
8 58.81+1.76*
10 57.83+£1.44%

Control (4.67) 59.57 £0.87"

Not significant.

WA - HEE AP e AFA

(45)3} Sargassum tortile(17)°] 0.,

3 Aty BFae] 2ANA Ao
AR ol & mFo] B w e o 'if%
lipase A °H§“§ % 242 pH A& =
ol & b

T 5344

e <

2 AFE ZEH FEEY lipase AREAEE golr L, 4
HHOZ o] &7t ES Rty fs) & pHell digh ¢t
AL AANEAT. AH e RS AT Ay RS
Fo 81%, 3 RTTFL 265%, ZA W S 1.2%, 2
e 129%, @53 E9 g 514%=2 YERSTh 7HE)
FEE9 A 2 pHE AT A g FE5E0] &
FEE v B3x 2 ST 23 AAEE Be Jo=
el on, dete FE2EH & FEE0] M S
e AeZ et e FEES 5 25 2 1 mg/mLY
ETEZ lipase ANEAHS SA 29, ogE FEEA
=59, 34 2 19%9 A S B & FEFERY £
A EAEE BATh =2 AL B 7 A &
Eo] & 9 pHell tigk S SA e A 100°CelA 20
&, 121°Coll A 15%-2] Exgdll 930 lipase #3&/do] F7}

3t Aoz Uy

& AE AT = AAT o] Fe ZHE T3 lipase ?%H%
BE AYE A ogE FEE0] € 9 pHel W3]
S 7 FHY AR 8T F 9l BleR A}EQE}

B AFE AABAFY 20099 % A Gatd 71T
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