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Department of Food Science and Biotechnology Kyungsung University, Pusan 608-736 Korea

ABSTRACT -

This study was undertaken to evaluate antioxidative activities of substances iso-

lated from marine resources against human low density lipoprotein (LDL). Methanol-water
extract (80:20, v/~v) of Sargassum ringgoldianum had the highest antioxidant activity and the
active substance was purified by silica gel column chromatography by eluting chlorform : metha-
nol mixture (80:20, v/v). The active fraction was seperated to several spots on the TLC in
chloroform : methanol (10 : 1, v/v) mixture. Antioxidative activity of band 4 of fraction 2 on TLC
was highest than that of o-tocopherol against human LDL oxidation by the method of thiobarbi-
turic acid reactive substance (TBARS). The band 4 of fraction 2 inhibited the copper mediated
oxidation of human LDL with almost completely at 1 or 2 mg/ml.
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era), ZARY (Sargassum frivellum), BAFEE) 4 (Porphyra
yeoensis), 4 (Porphyra tenera), 2L Wl (Scytosiphon lome-
miaria), *|3=°|(Sargassum thunbergii), E(Hizikia fusi-
Sormis), IV (Enteromorpha  compressa), < I} (Entero-
morpha crinita), TH AW (Ulva pertusa), TH2 1S
(Agarum cribrosum), L RABK(Sargassum  ringgoldia-
num), "QE’}EXW}(Sargassum miyabei), x]%“0](Sargassum
24l (Chondria nidifica), A*F2+°(Gra-
teloupia filicina), %7V 2 (Gelidium amansiiy, 2557}
Ayl (Gelidium  pusillum), 8252 (Chondrus crispus),
N E(Odonthalia corymbifera), »F(Desmarestia ligulata)
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Fig. 1. Preparation of several extracts obtained from marine
resources by solvent partitioning.
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Fig. 2. Fractionation of various selvent extracts obtained
from marine resources.
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Table 1. Antioxidative activity of methanol-H,O(80 : 20)fraction
extracted from various Korean marine resources

L RAE

Korean name Scientific name Soybean oil Lard
o} Al af Laminaria sinclairii 1.29 1.83
o] Undaria pinnatifida 1.31 1.80
9 Ecklonea stolonifera 1.30 1.79
EiRelie] Unduaria peterseniana 1.24 1.68
T2 0Y  Agarum cribrosum 1.17 1.14
WAL 2 Porphyra yeoensis 1.07 1.23
% Hizikia fusiformis 1.08 1.30
A g2 Enteromorpha crinita 1.08 1.04
< 72 Enteromorpha linza 1.31 1.78
T2t Ulva pertusa 1.14 1.03
) Scytosiphon lomemiaria 1.05 1.24
22U AR Sargassum ringgoldianum 1.30 1.40
A28 Sargassum mivabei 1.16 1.03
A % o] Sargassum thunbergii 1.05 1.10
52l M 4 Chondria nidifica 1.26 1.02
A 70} g Grateloupia filicina 1.04 1.80
Z7MAME Gelidium amansii 1.02 1.14
A - Z LAY Gelidium pusillum 1.08 1.05
FE5RA5Y Chondrus crispus 1.16 1.12
& Odonthalia couymbifera 1.28 143
A Desmarestia ligulata 1.09 1.20

Relative Antioxidant Effective(RAE) (A.L; Induction period of
oil containing marine algae extracts divided by induction
period of control oil).
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Table 2 Scavenging effects of several solvent fractions extracted from marine algae by DPPH method

Korean name Scientific name

Antioxidative activity of fractions (O.D. 517nm)

Methanol+H,0 CHCI, n-Butanol EtOAc Ethylether

T}A] v} Laminaria sinclairii 0.023 0.094 0.120 0.028 0.050
g Undaria pinnatifida 0.038 0.097 0.098 0.040 0.047
=9 Ecklonea stolonifera 0.030 0.086 0.093 0.037 0.048
Holgy Undaria peterseniana 0.031 0.073 0.063 0.036 0.060
T u Y Agarum cribrosum 0.078 0.094 0.120 0.074 0.052
WAL A Porphyra yeoensis 0.068 0.102 0.143 0.080 0.083
= Hizikia fusiformis 0.032 0.083 0.060 0.035 0.044
A g2 Enteromorpha crinita 0.079 0.084 0.077 0.068 0.060
o = Enteromorpha linga 0.036 0.100 0.093 0.030 0.072
v 7k Ulva pertusa 0.108 0.126 0.103 0.097 0.091
| Scytosiphon lomemtaria 0.121 0.203 0.094 0.088 0.104
=AM Sargassum ringgoldianum 0.023 0.073 0.061 0.027 0.053
Age zt Sargassum miyabei 0.054 0.082 0.080 0.049 0.060
A %ol Sargassum thunbergii 0.123 0.130 0.090 0.096 0.082
T2 A14 Chondria nidifica 0.094 0.108 0.087 0.105 0.120
A g} o] Grateloupia filicina 0.083 0.090 0.104 0.092 0.108
S F7HALE Gelidium amansii 0.083 0.106 0.126 0.100 0.154
A F 7 Gelidium pusillum 0.140 0.124 0.130 0.103 0.137
FEEY Chondrus crispus 0.130 0.106 0.143 0.097 0.088
HHE Odonthalia couymbifera 0.040 0.067 0.088 0.043 0.020
Ak Desmarestia lihulata 0.108 0.114 0.097 0.099 0.079

Control antioxidants @ - tocopherol 0.029

BHA 0.022

BHT 0.024
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Fig. 3. Antioxidative activity of the various fractions of Sa-
rgassum riggoldianum by silica gel column chro-
matography with chloroform and methanol ratio.
Fr. 1 ,CHCI, : MeOH(100:0), Fr. 2, CHCI, : MeOH
(80:20), Fr. 3, CHCI, : MeOH (50 : 50) Fr. 4, CHCl, :
MeOH (20:80), Fr. 5, CHCI, : MeOH (0:100). All
fractions are eluted with 200 ml mixed solvents of
chloroform and enthanol.
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Fig 4. Antioxidative activity of band 1, 2, 3, 4 and 5 ob-
tained from Fraction 4 of Sagassum riggoldianum
by TLC and its comparison with Vit. E, BHA and
BHT.
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Fig. 5 Antioxidant effects of Band 4 of fraction 2 obtained
from Sargassum ringgoldianum on the oxidation of
LDL. 5 uM LDL (100 pg, protein/m/) was incuba-
ted for 18h at 37°C in the precence of 1 mg or 2 mg/
ml Fraction 2 by the addition of S pM CuSO,.
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