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This study examined the inhibitory activity of Ecklonia cava (EC) against @-amylase to evaluate the availability of
EC extract as a functional food agent. To verify the inhibitory activity of EC against porcine pancreatic @-amylase,
potato starch was used as a substrate. This analysis revealed that EC ethanol extract exhibited high ¢-amylase inhibi-
tory activity. For potential application within the food industry, the stability of the activity of EC ethanol extract under
various heat and pH conditions was examined. The @-amylase inhibitory activity of EC ethanol extract was not af-
fected by the heat and pH treatment conditions used in this study. These results suggest that EC has the potential for

development as a functional food agent.

Key words: Ecklonia cava, Ethanol extract, ¢-Amylase inhibitor, Functional food agent

S
Aygo] Aobh7] $Ia) AEA| el 4 Qofubs TiAbg, A
4 o AR 2 5 TR AT 2ol e ol o
ofLful, 2tzke] HRe) B EAVE YR O 2gata] o]
U s 282 A9, AR FHS §HSA Falo] o] 7}
A WS fEARIT K ung, 1997). 71 %, A Aoz
P B Q4 Rulo) oo WAl

i

et HoEF S Al2E T
3 U E W T} =rH(Zimmet et al.,
SFIZL7F Y d-cell2 S071H Y
FAA7I=H, ol TR A ZER B 2
ek 2o A28 S Qled &
, T Al o] ¢ledlo] tiste] A=
o ZA1E vebdHckMcCue and Shetty, 2004; Turner

*Corresponding author: dhahn @pknu.ac.kr

791

etal, 1992). TR ZA|7 2420l Hlwl ek, A%, 417
U AETA 5 Azl S-S SRkskc(Franz et al., 2002;
Krentz et al., 2007; Saini et al., 2007). We}A] 18G5

s AL el ok ok %8s,

& pSe)
1SS =

%7

0O

of A5tz a-amylase?} 22 TpiHE Eojlaad Vs
A3 A 7]+= Zo]th(Bhandari et al., 2008). & @-amylase #]
A=A olorE e Q] " wt(Actinoplanes sp.)©] Wil ¢
off A4tE]= acarbose= A1} Hdoll A FEH] == a-amylase
2} 249] brush border Wo 4| Z£A|5l= @-glucosidase?] &
AL Afsttt(tsuo et al., 1981; de Melo et al., 2006). 715
L} acarbose= @-amylase @ ¢-glucosidase #|3|TAL =&
whel, o} ol Alste] &Aoo B A By, B, 4
AR50 FARgo] Q= Ao® A b EAITE H AL
Qlth(Hanefeld, 1998; Kageyama et al., 1997). wtetA 25
oz 417 Al BaHgo] 4e HABRUE g-amylase A4
5 YAst= A7 dE] o] £ A AL 9lt}. Chrzaszez and



oY

=
<]

ox

gl

792

Janicki(1933)2- Hrobs] LEE 2 B amylase B2 4355t
= AAEAS WAst e, =% (Mulimani and Rudrappa,
1994; Liener, 1979), X 2](Weselake et al., 1983), ALAKKim et
al., 2007), A|8]Z(Lee et al., 2008), ZL(Park et al., 2009) 5
o] AR Eo L BHoFA] Soll A @-amylase A A Q] A7 &+
5] ZI8=| gl

ol
rz 2L

Holl, HLoll= S =T D] 18k, AL, A4kid] =
53t s 2791 sl Al A Ak sl 2Fof A /dol wgt
QA77} ol A EIL ok, oFAARE SAMAIEZ ] uls) ol
F A7} ol olela AHolc). slz5e] Alelakgol Tk
JtE o] w2 3FAFSHKim et al., 2008a; Kim et al., 2009),
&}+t(Lee et al., 2009¢; Park et al., 2010; Yoon et al., 2010), &}
¢H(Zhuang et al., 1995), HYZZ(Lee et al., 2011) 52 t}oF
3 §%50] &A cHGupta and Abu-ghannam, 2011). £73|
ATz W FalidtoA ge] ExE o] 9= FHele Ay
I 7/3/4+%<] phlorotannin©] the o &[] glof gHiks} 24
(Kang et al., 2005), 3%%(Shin et al., 2006), &-3-11(Burtin,
2003), &3 A|(Jung, 2011; Lee et al., 2010b; Yoon et al.,
2009) 5 thoFst A e 84S ERY I Qltt Lee et al. (2010b)
S 71e 62 9] phlorotanin 3}3HE21 dieckolo] AAQA SR ¢
-glucosidase W amylase A3} A= ©]-&%]+= acarbose .t} A3
BI7E Fourhar B arskgih

olof| g-amylaseol tigt 7ef ofghE FEE9] Adjais
HAH 02 o] o] §317] Slal, 2 Ul pH AP 24
shol 754 A1E ARIRA 4H1H o] § 754 E Sdobmget.

H o

e W G
el

2 Aol Faliet AlFrollA A Aleh= TEl(Ecklonia
cavayg ©5E THFLo] Alste] o2 dE AL A%
3lo] H4f7](Deasung atron, Seoul, Korea)= H24j|3t & -20C
of| 4| HstHA A7 ol AHE-SFGIT

Hafgt e Bubo] 10832 94% ofehE E= 52 )5t
A2l A 244)7F aRtste] &3t %, 3,000 rppm, 4°C, 10 min
o] x o7 YAEZ(UNION 32R, Hanil Co., Incheon, Ko-
rea)atol, Aol 3ok AR ThA] 10ujeFe] Sujs 22k
Fato] 23] o Hhislo] &t % 33 &3 AZAL of
T}x](Advance 5A, Toyo roshi kaisha, Tokyo, Japan) & o]1}5}
o], rotary evaporator (RE200, Yamato Co., Tokyo, Japan)& ©]
85101 37°ColA] 5271 T 20T o4 BpshuA A8
=

a—Amylase Xshietd =3

a-Amylase A3 &A-2 porcine pancreatic amylase (EC

A - HEES - o HE - BB - A

3.2.1.1, type VI, Sigma Co., St Louis, MO, USA)& G4 =,
potato starch (type IV, Sigma Co.)& 7|22 Al&-3}o] Ali et al.
(2006)9] W& WMysto] AU &, ARE FEEE 3
A5t 40 uLe} 16 unit/mLe] @ -amylase 200 uL& F-8FE
of &5 %, 25 CollA 523t w3471 -, 0.5% starch 400 pLE
B 3 Eaeo] 3 B7 kg allch of ¥FgolS 200 L #/s)
& 96 mM DNS (3, 5-dinitrosalicylic acid, potassium sodium
tartrate in 2 M NaOH) WA A|2F 100 uLe} £3A)7] = 85T,
1587 ¥HSAIZTE W2 25 900 pL 3 7Fske] 540 nm
oA EY=E =451}, Positive control-S 3 2| EA| 2
AFEE| AL Q)= @-amylase A 3} A| 21 acarbose (Sigma Co.)E A}
g3190m, R FEE 2520 AZFHE 7120 3]
Uehion, g-amylase AAIAL &3t ol E7)5heic.

A& %)=100-[(AN &5 H7IeE T E=/A
54 E)] < 100

= WhetA| 92

& 2 pH 2|0l 2I5t a —Amylase XsHA| A

o AL 2B B EE 5 mg/mLE 51o] 60T o)A 10,

4 60+, 80 C L} 100°CollA] ZH2F 10 B 20487+ P2 o+
121C, 1.2 atmol| 4] 1587} 719171 A2t F, o] & J3
3to] 4ol A Rsto] AFo] AMg-stg et pH A 2%
2552 10 mg/mLE 3t0] A 50] pHE 2743} | N NaOH
€} 1 N HCIZ 71ske pH 2, 4, 6,8 9 1002 285kl A-eof
A 24417 FAAZL &, 2 9] pHE F3HAA 2F 5 mg/mL
Er 2 345t Aldo| AF2-5}%tHLee et al., 2009b).

30
:]15

SAz2

A3 Axto] gk EA % v]= SAS software (Statistical ana-
lytical system V8.2, SAS Institute Inc, Cary, NC, USA)& 9]
gajo] BAMLAL slglon, 24 FEE 7t fojd AL
P<0.05 %0}l 4 Duncan®] EF5-214 4 © 2 AA3lsich

Zn} . pEt

ZEl FE529| o —Amylase Xl &M

Ao ot 4 & 5555, 2.5 9 1 mg/mLe| FkofA]
a -amylase AS|&/dS 547 A3H(Table 1), ZHj ofehE 5
Z50] 727} 84.45, 71.02, 52.38%°]31 2.1, ICs, Fko] 0.956
mg/mLE, & F£59°] 52.44, 47.14, 40.47%°] ICs, gk 4.79
mg/mLETH &8 AFBAL HYon, sk oEF oz A3
skAJo]| Z7}at9iTh. 18 positive control ¢l acarbose?] IC,
#0438 mg/mLiEt} =2 ghol e} 18y & 559 4+
o= 2ol WA Uehwten, o3t Auk= s/l AFol
ofehE FEEoA a-amylase®] & A8l /S LERIAIT,
& FEEAE A0l Ueh A 92 Axet fAket Axkgle



2 2&29] «-Amylase Asj2HAJo] tat & 9 pHO| % 793

Table 1. @-Amylase inhibitory activity of Ecklonia cava extracts

Inhibition activity (%) ICsy'
5 mg/mL 2.5 mg/mL 1 mg/mL (mg/mL)
Ethanol 84.45+3.51" 71.02+0.15% 52.38+2.88% 0.956+0.053°
Water 52.44+4.28" 47.14£3.24" 40.47+2.78% 4.79+0.410°
Acarbose 80.81+0.77" 74.59+0.26™ 62.42+3.62% 0.438+0.031°

'IC,, value is the concentration of sample required for 50% inhibition.
ACMeans in the row bearing different superscript in samples are significantly different by Duncan's multiple range test (P<0.05).
*“Means in the column bearing different superscript in samples are significantly different by Duncan's multiple range test (P<0.05).

Table 2. a-Amylase inhibitory activity of Ecklonia cava etha-
nol extract after heat treatment

Table 3. @-Amylase inhibitory activity stability of Ecklonia
cava ethanol extract after pH treatment

°C min Inhibition activity (%) pH Inhibition activity (%)
Control 85.39+1.52" Control (pH 5.26) 85.39+1.52%
60 10 84.24+0.42" 2 82.09+1.53°
30 84.41+2.13" 4 84.36+0.14"°
60 85.08+3.26" 6 82.75+0.17%°
80 10 83.40+4.64" 8 85.38+0.28"
20 82.95+4.18 10 85.40+1.05"
100 10 82.17:2.02" Concentration : 5 mg/mL.
20 85.710.00" A€ Means in the column bearing different superscript in sam-
121 (1.2 atm) 15 85.14+1.08" ples are significantly different by Duncan's multiple range test

Concentration : 5 mg/mL.
Data are not significanfly different.
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