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Abstract

We investigated the biological activities of ethanol extracts obtained from five endive cultivars. Free radical-scavenging
activities of extracts from Redoria, Halifax, Vintor, Kibora, and Metafora cultivars were 94.2%, 60.8%, 66.6%,
70.0% and 67.4%, respectively. The extract from Redoria showed the highest activity among all the tested samples
including BHT (Butylated hydroxyanisole) and vitamine C, known as antioxidant. Endive extracts slightly (17.5 -

38.6%) inhibited a-glucosidase activity. However, there is no inhibitory activity against a-amylase. In terms of
proteolytic activity, all endive extracts showed strong activity than pancreatin (used as a positive control), and
the extract of Redoria also exhibited stronger activity than other extracts as well as free radical scavenging activity.
These results indicate that endive, especially the Redoria cultivar, can be used as a natural resource for development

of antioxidants or materials aiding digestion.
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AAsE FAksiAld] tigh #A4lo] FolA AL UTH?R).

] 2](Chicory)9] Bl 48] 8
A7 B A2A ek, 15~
20TCY FAolA AIE st A== vl £ 22
Ao} A Wt (3) Zgs, Wrlo F ydds
sollA Ta3 AMagE HRolr= Witloof, Belgium
endive 5 2] 7k WA o= EE ARSHIL QIth4).
Ao Hlol= &ulo] Jom, F4EL <IEW
(intybin, lactupicrin)®} ©]= & (inulin)©] 1., 71 ¥} cichoralexin,
cichoriin, lactucin Z2-& &3 AEES sH-3taL lon,
28 52 9 A8t Vs A ETE ok A ok
Inulin 42 20| df= AT} Al g o o3| a5
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U A7) B o] §te] YUt Aol FEHE
2 F4o) e AFE A ol FolAA eheink. wheb
# ATE AR Rk AE 2815 AN, G
o] A2ow EAFEAS Ftus SRR,
obeel BWAR Al5) oplse AW oY i Aad
G adzA AR B8 PsHe AR
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A=
A2 FAE QAANA Auigt RS ARSsE e, A
Hol| ARE-gF X2 o] =&l (mid yellow)$] Metafora,
Vintor, Kibora 2 Halifax®} §40] -2 (red)?] Redoria
T O 7HAE ARSI AR-E AASK AL 83t F
& ddste] dusta A% 9 A F oyste] AA
H2~0TC, FHEE 9%) S+ X2 AsAmie 2%
100~300 g, 73 3~5 cm 14 25 2% 13~17T,
FUEE 9%2] HaolA FAAusEE o X744 20
ol ettt AL AP S A5 FEES S
AZE FANZS vh & BLAIE 10 gol SlE-E 200
< H7ske] 60TolA 24417t B9t 53 & FAHZ

sko] Al zsEATH(11).

Satst gy =3

1 mgmL¥E9] A& FZE 02 mLo| 02 mM DPPH&
4 02 mLZ 7t} EEE 5 Aol A 303 vk
& UV-visible spectrophotometer(DU 730, Beckman Coulter,
USA)E °]&3te] 517 moll A FF=5 S48 3(12),
7} A|5E 33 WHE AA)sto] HHl3ith DPPH radical
2SS AR R HA7He FRV Alold 3%
zpolE MEgE Yehllon, st E 4 BHT
(Butylated hydroxyanisole, Sigma, USA)$} Vitamin C(Sigma,
USAYE thEB 2 AHgslo] st 242 vlmstsich

A2 casein 0.6 g= 0.1 N NaOH 10
232171 & 0.1 N HPO,ZE 7}3}
o pH 6.00.2 243 §Yof 0.1 M phosphate buffer(pH
6.0) 20 mL-s 7}gk $ 100 mL7HA] S/ F-8-35t AR
399} Proteinase2] 42 0.6 % casein £ 0.2 mLo|
AFE FE2E 02 mLE ¥ 37ColA 2087 w171 o
<, 04 M TCA (trichloroacetic acid) 04 mLE 211 37Tl A
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9] Tyrosines /43t B4 S 1 mitS = 310,
FA7E (B9hE §2% - Blank $35) x S4uj42
3}, pancreatin(Sigma, USA)S tHZE A AM8-31e] &
35 HlaskTh

a-amylase X3l&HN

10 mg/mL F%9] X2 FZE7} Porcine, Human %
Bacilluss ©F3E 71999] 1.2 U/mL a-amylase 250 pLE
Z £33 3 0.2 M Potassium phosphate buffer (pH 6.8)
250 UILE 7}8}e] 37°ColA] 10% 52 preincubationdt F
05 % Starch -89 500 LE 7}3}e] 37°CollA 5% F<F vkS-
A Z T} WkS-Ho)] DNS (0.5M NaOH, 1% 3,5- Dinitrosalicylic
acid, 30% Rochelle salf) A]2F 500 LS 7}t 100CoA
154 &<t 3o A A7) 3 wEA] YA IZATE o] BR3-dlo]
3u]] SFHTE 718led & wIsE 2 UV-visible spectrophotometer
£ ©]-&3l 540 nmol A FEE WSS S5k AslES
AR o, JZ2EZZ acarbose(Sigma, USA)S A1-8-3}
o] AfLFES Bl TH14).

a-glucosidase X{3li&HA

10 mgmL EE°] |F =57 0.15 U/mL a-glucosidase
849 50 L ¥ 0.2 M Potassium phosphate buffer (pH
6.8) 360 ILS E3H3le] 405 nmol A FFEE 43 o2,
Al 20| A 537} preincubation 3}3L 5 mM pNPG (4-nitrophenyl-
a-D-glucopyranoside) 50 uLE 7}ste] A2 A 1027t
WA T golA FREE S, 4
To] Ml HE a4 ANEdS ALt At14).

EE SRS BAYEET B Mean+SD)E FA| 53]
i = SAS 9.1 for windows program2 A&-3}H.S
H, fo4d HAL EAHEA(ANOVA)S 3 & p < 0.05
T4 Duncan U577 (DMRT: Duncan’s multiple
range test) &2 A3}t

Zo Y D

XZ BEHAZE dEES o] &8sl FE A &2
28.5% ~34.5% % 2.1, Redoria®( 28.5%)= A|2|3tale
> 2 Aole gle Aoz ZAMEATHA A ).



_
()
—_
o

o

i]f FEEY 48t €4S DPPH radical &2H 5202
93 25, AR T 7] £R9) AR E o] it
] Kibora, Metafora, Vintor, Halifax2] 33F3} 242
mg/mL-J TEE A Al 44 70.0%, 67.4%, 66.6% 2
60.8% AL, o] FH-29] Redoriae 94.2%2] 442 i
ol & Ayl AHE 5T/ EF 9 radical 271%
sz ge aaa @ b, 59, Al ¢
Aol FA o] FH24Q] Redoriamd9] 745
A3 Vitamin C (79.1%)4 BHT (81.4%)REt} 9= 3,}
3t A4S Blon, ol AZo] FfFdtal = &
A 9o FH& Aid FHrE e tEAlob] 9
Ao 2 FAET StEAOIIL ZElH-o|=A MAE
& istrlsol Wzl bk lom g, kv de
g, A=A S v aZQ AFEA=E Jf =1,
= B2EA015) ¢ %Lé%i]
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HA 22 H(16, 17), Choi ¢} Shin(18)
ppme] FEOA 71.5%2] datetEA
3} AL, 500ppme] BHT= 84.6% <] DPPH
+ﬂva— }L Ao ®WiH vl Uvh19). A3 Aol A
Uehd AAY XEF5E-LS BHT, vitamin C 5 ©]v] &
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Fig. 1. Antioxidative activities of chicon extracts.

Concentrations of all the samples were 1 mg/mL. (R : Redoria, H : Halifax, V : Vintor,
K : Kibora, M : Metafora, Vit C : Vitamine C, BHT : Butylated hydroxyanisole.
Bars with different letters(a, b, ¢, d) are significantly different at p<0.05 by Duncan’s
multiple range test. All values are expressed as mean*SD of triplicate experiments.

Aol d Zafsol i A8 A, Al A8
A F79l A FE8 F Kibora7} 2367 wniffg®] 295

T EAARE8S] 2] A|16H A65 (2009)

1.9 ™ Halifax 308.7 unit/g, Vintor 271.9 unit/g, Metafora
264.1 unit/g, Redoria 438.1 unit/gZ YEFST (Fig. 2). A&
FEE 5% BT HERELE AR pancreatlnEU]— -3t
TR FS 7R S ™, Redoria®] 73-$- pancreatin
(219.0 umt/g)EU} 20 ool E4S Btk XA &
k-2 lactucin®| Y lactucopicrin(intybin) 3} 22 sesquiterpene
lactoned & wZolZt ¢#HA QoW o] lactucin,
lactucopicrin &Z-aleg]o} 218 XA - JE2-8 ACE A
328 = 043% 7HA #& 7HAAL e B R HalEg]
31(20-23), =3} lactucopicrin (intybin) A2 4385 3
sk Aol o] aspgelsiatel] fojg Ao delA
AH9). & APS Bl GE X2 3 s
< o] gt intybin Aol o3 Ao 2 FAHH Y, A 2
1 A tigk A7 &S] o] Fo] [ XA ek g
A 2ol gk A7 obF WK AFolmg XF W f&
Aol vk A7 FUIE 2o Aow AH
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Fig. 2. Proteolytic Activity of chicon extracts.

Concentration of all the samples were 10 mg/mL (R : Redoria, H : Halifax, V : Vintor,
K : Kibora, M : Metafora, Pan : Pancreatin). Bars with different letters(a, b, c, d)
are significantly different at p<0.05 by Duncan’s multiple range test.

proteolytic activity (unit/g)

st &
t}okstk 7190 (Porcine pancreas, Human saliva, Bacillus
licheniformis)®) a-amylaseS o]&3l] X2 F2E9 a4
24 A ans 4 v, x2S d = A3 acarbose7}
EE 71999 a-amylaseol] 3l 90% ] 73 A& Hol=
Hhd,) X2 FE2E2 camylased] Aol o}l IS
v X]A] 2EQIT} (Table 1). X719 9] a-glucosidasedl] tgk
|2 =& Ajaads 543 vl HEE2 < acarbose
10
=

N
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mg/mLe] FEAA 71.3%2] AHEAS BRI

L FEEL 10 mgmL F==Z XE] Al, Kibora 38.6%,
Halifax 34.7%, Vintor 33.5%, Metafora 33.3% <] As]&XS
B gt €4 g i) 5ol 953519 Redoria
= 17.5%2] 42 YEiTh (Table 2). XAEFEE9] &9
L AL Y EZEZZ A3 acarbose (71.3%)4 Lim 5
(14)°] B3t BANUYF- F2E (ICy : 0.13 ng), Gua 5(24)
o] B3l Hry] &5 (82%, Img/mL) ol Hl&) v Z]
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Table 1. Inhibitory activity of chicon extracts on a-amylase

a-amylase Inhibitory activity (%)

Origin Porcine Human Bacillus
pancreas saliva licheniformis
Redoria NI NI NI
Halifax NI NI NI
Vintor NI NI NI
Kibora NI NI NI
Metafora NI NI NI
Acarbose 90.9+1.28 89.7+2.09 91.4+1.49

NI : not inhibited
Concentration of all the samples were 10 mg/fmL

Table 2. The effects of chicon extracts on a-glucosidase activity
a-glucosidase Inhibitory

Sample activity (%)
Redoria 175 £ 1.3¢°
Halifax 347 £ 178
Vintor, 335+ 1.02°
Kibora 386 + 0.74°
Metafora 33+ 131°
Acarbose 713 £ 397°

Concentration of all the samples were 10 mg/mL. The value represent mean of triplicate
experiments. Means with the same letter are not significantly different(p<0.05) by
Duncan’s multiple range test.
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