Korean J. Food & Nutr. Vol. 17. No. 2, 138~146 (2004) THE KOREAN JOURNAL OF
FOOD AND NUTRITION
rRME YU

F2AIE25E Human Low Density Lipoprotein
(LDL)O]| CHst shrtstA|2] EFAY
d=2g. 'Ry 3
AU etm A E 2ot

0

Screening of Antioxidative Compounds toward
Human Low Density Lipoprotein (LDL) from Useful Plants

. t
Bok-Gyu Lim and Beung-Ho Ryu
Department of Food Science and Biotechnology, Kyungsung University

Abstract

This study was designed to investigate antioxidative activity of substances isolated from 25 kinds of useful
plants resources toward free radical and human low density lipoprotein(LDL). Methanol extracts of Oenothers
odorate had the highest antioxidative activity similar with a-tocopherol.

Methanol extracts of Oenothers odorate was extracted again by the ethylacetate. The ethylacetate soluble acidic
fraction obtained from methanol extract of Oenothers odorate showed highest activity toward human LDL .

Each fraction was purified through Sepadex LH-20 chromatography by elution of chloroform-methanol mixture
(90:10 v/v). Fraction, F-2 obtained from Oerothers odorate showed at highest levels of electron donating activity.
Fraction, F-2 was identified as 3,4-dihydroxybenzoic acid and 3-hydroxycinnamic acid.
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Table 1. Antioxidative activity of methanol extracts of edible plant on DPPH and TBARS of low density

lipoprotein(LDL)
Scientific Common Part Extracts  Extracts concen- . TBARS nmole
name name used yield(%)  tration (pg/mL) EDA(S) MDA/mg, LDL
for 18hr
Aralia elata FEUE leaves 354 50 53.2 28.40+0.26
Petasites japonicus ¢ leaves 26.5 50 50.3 18.21+0.24
Paraixeris deaticulata 315 7] leaves &stems 332 50 476 34.0320.51
Colocasia antiquorum EZ leaves 30.6 50 46.8 30.26£0.41
Symphytum Axe leaves 306 50 533 26.75:0.35
peregrinum
Agastache rugosa "o} leaves 32.8 50 473 29.02+0.53
Aster scaber 28.70] leaves 340 50 47.4 28.40+0.51
Diosypyrus kaki Edgh e leaves 26.4 50 50.6 30.70+0.24
Celosia argentea 7l = 2 leaves 30.1 50 50.7 32.40+0.16
Allium tuberosum = leaves 36.7 50 54.7 30.40+0.24
Artemisia capillaris A R leaves 334 50 54.7 24.80+0.21
Portulaca oleracea A& leaves &stems 34.6 50 71.8 18.60+0.11
Kalopanax pictus A leaves &stems 28.1 50 46.7 33.90+0.37
Arctium lappa 4 leaves &stems 30.4 50 453 34.00£0.13
Oenothers odorata gulo]| Xt flowers 29.6 50 72.8 17.30+0.27
Actinidia arguta o= fruits 346 50 51.8 22.43+0.18
Bassica oleracea oFuf leaves 33.0 50 4.5 35.06+£0.47
Bassica campestri B4 flower 30.4 50 426 30.79+0.26
Capsella bursa 1ol leaves &stems 32,0 50 536 30.21£0.14
-pastoris
Capsicum annuum aF leaves 26.8 50 46.3 30.60£0.51
Cucurbita pepo odsHt fruit 36.4 50 428 34.16£0.37
Allium victorialis Alels fruit 34.0 50 50.2 24.60+0.25
Allium qistulosum w} leaves &stems 33.6 50 48.6 30.43+0.50
Chrysanthermm 27 leaves 33.8 50 56.3 25.67+0.70
coronarium
Oenanthe javanaica aj}e] leaves &stems 354 50 46.8 28.7310.20
a-Tocopherol 50 88.5 11.90+0.27
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Fig. 1. Isolation of the antioxidative compounds

from Oenothers odorate.

6:8:1, 4:10:1, 2:12:1, 0:14:1, 0:0:15(v/v, TAH 100 mL
oz TAL ZIIAF1E stepwise W oE &3 .
839t ol YEF Fitst gAo] & &S
74 H23)o] }A] Sephadex LH-202.Z column(100x
5 cm)ol| &%+ ¥ chloroform : methanol (90:10 v/v) &
2 GAERE §E3AA I DS 4
(Fig. 1).
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a-tocopheroldl] &t LDLY} A3} A EE LolH ] ¢
3o 50 ugmL-& H71s T TBARSES =48 Ax
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o] AFoA E 4 URe] PO, Hu|E, %
FAol Fol A9 Hisd Fikst a7E Yehligl
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d< TBARSZE 3331tk

Fig. 294 B ule} o] Cu’' 8% w7} & LDLo
3t 43t G 28 TBARSE Z78 3 Z 7 native LDL
2.75+0.01nmole MDA/mg, LDL, protein©]$] .21} buta-
nol &&-g&o} 4.05+0.02nmole MDA/mg, LDL, protein®
o ethylacetate & £o] 4.04+0.02 nmole MDA /mg,
LDL, protein© 2 # 9] H]<$=3}9 11, chloroform &2
7.63+0.02 nmole MDA/mg, LDL, protein®] &t}
ggto| o] {7]8u] #E-F butanol¥} ethylacetate &
Bo| (v =24 LDLY| gt gHiksl FAo| 7t
Aoz guEglonz 9to 2 ethylacetate &80 &

Native LDL
Control
Chloroform
Butanol
Ethylacetate
Water

1 L I 1 !
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TBARS. nmole MDAYmg, LDL, protein

Fig. 2. Antioxidative activity of difference solvent
fractions obtained from methanol extracts of
Oenothers odorate. 1LDL(1004g, protein/ml) was
incubated with 5 yM CuSO; cells for 18h at 30°C in
the presence of 50 ug/mL or absense of fractionation
with various solvent. The medium was then removed
and assayed for TBARS as described in methods.
Results are expressed as meanst SD of ftriplicate
analyses. The significance of difference between
solvent fraction treated values were calculated by
unpaired #-test.
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ERe F2E #8Q3}7] Yot ethylacetate AH7}H8-A
Y EE AUt Ethylacetate At 7184 EF gHitst
B8 B25l7] ¢35l Sephadex LH-20 column chro-
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7] ©}&- chloroform : methanol(90:10)2] 3 &= 1.5
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Z Vel o) 340 nmoll A &= 23 2o A9k 735k
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o] ¢} Zo] DPPH 4xA50] ER1d &9 T4z
ksl 843 FRFAVE Je A2 FqeEY
|34 =7t 31 DPPH &7 %50 £& &L 7 I¥2 §
£ No.l~6HE F-1, 8~14H& F2& 15~18H & F-3
2 19~28M& F-4=E, 1871 50~66HE F-5& 5719
gros 7rad Weade A ¥ olF g
ol el A w=E A8 DPPH 274 5& &
3ttt Fig. 4ol Bz ule} z2o] DPPH &7 52
Y == 44 10 pgml 2 20 gl FEE F
A3} a-tocopherol@} vl m e A3 57} FE 5 F-27}
7V #3k3, 1 vgol F-3, F4 2 F-19] AR
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Fig. 3. Chromatogram of Sephadex LH-20 co-
lumn of ethylacetate acid soluble fraction isolated
from Oendothers odorate.
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Fig. 4. Electron donating abilities of the ethy-
lacetate acid soluble fraction by Sephadex LH-20
column chromatography.

Fraction concentration, [] ; 10ug/mL, Il ; 20ug/mL

5. Ethylacetate AVI2M SHALS| S8 B2l W ¢
= ol

ol& & F DPPH £AE0] 7FF 2 F2 &
cmRe a3t BAE Bt Aol HPLCE @
g 23 270] peakE FRISIF I ©|F T peak?l
compound 1 2 2E prep-HPLCZ Z}z} B33ty AA)
@ ¥ O peaksl & FRIST FEE BAAAT, T
o AlR-o 2 2215 compound 1E acetone-d ¢ D:0O(1:1)
o galste] 'HANMRZ "CNMRZ &Aa A
spectrum2 Fig. 5, 69l Vel o chemical shift gt
L Table 2¢} 2t} GC-MASS spectrum-2 Fig. 7ol YE}
WAtk 'H-NMR spectrume]| 4] 2 ppm} 4.4 ppm $-2
9] peak= &ujjol| A VFERN & peako|™ 7.52 ppmofjA
2Hol} &) F3}i= peak7} #2H=|o] benzene 2] H-2,6-F
@ proton© 2 assignmentd}&th. zE]lm “C-NMR
spectrumo| M & 67]9] A peak’t UEMIAIN L,
chemical shiftzk 124.1 ppm<=- C,, 124.0 ppmS C; L Cs,
149.7 ppm< Cs 2 Cs, 144.4 ppmE G2 743 AR
2] 172.0 ppm<- carboxyl”] ¢} peakZ. assignment 3}53 T}
olz]d AFE EH 3} H|wE A7 compound 12] £
A2 L CHsOs 2 3,4-dihydroxy benzoic acid2 £3 &
4 At} 282 Compound [ & acetone-db D,O(1:1)
o g#ste) 'HNMRF "C-NMRZ 233 A7 'B-
NMR spectrumol| 4] 2ppm3} 4, Sppm 2] peaks &
wjol) Al VERG peako|™ 7.61ppmoll A} 2HY| # @8t
peak”7} #at=]o] benzene2] H-2,6 F#l2] protonS Z
assigment 39 TH'H-NMR spectrum A3 2}). 18]1 C-
NMR spectrumol| = 6719 ¥ peak7} Ve
Chemical shift gF& 145.62 C; 129.65 C 2 Co, 01
157 2ppm . 2 A A2} 170.0ppm= carboxyl”] 2] peak
& assigment 3t C-NMR spectrum AJF). o] 23k
A3s 2473} vjmd A3} Compound I19] £2}
21.8- CoHOs 2 m-hydroxycinnamic acid2 3 & < §)

4
o
fole

Table. 2 '"H-NMR and “C-NMR spectra data of
compound I and I obtained from Fraction 2 of

Oendothers odorate

NESELDEER

Chemical shift

"H-NMR PC-NMR
C 172.0
H 752 Csa 124.1
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