KOREAN J. FOOD SCI. TECHNOL. Vol. 37, No. 6,

o F7HER o

NEFI, YR EAT

pp. 976982 (2005)

AAF - A

-rr‘:5| SIF k|=Z|o]
MEXN F£E529| &1

KOREAN JOURNAL OF

ITAZ YOI

FOOD SCIENCE AND TECHNOLOGY

£ The Korean Society of Food Science and Technology

91 AEA ol g T e

Effect of Plants Extracts on Lipid Peroxidation of Rat Brain Tissue
Induced by Reactive Oxygen Species

Seok Joong Kim* and Daeseok Han'

Department of Food Science and Technology, Catholic University of Daegu
Food Resources Utilization Division, Korea Food Research Institute

Abilities of various edible plants and natural antioxidants to protect brain against oxidative damages were evaluated
using brain homogenate of perfused Sprague-Dawley rat. Oxidative damage, expressed as lipid peroxidation (LPO),
indicating total quantity of malondialdehyde and 4-hydroxyalkenal, increased from 4.1 to 6.9 nmol/mg protein by
treatment of 2.5 uM ferrous sulfate and 7.5 mM hydrogen peroxide as source of reactive oxygen species (ROS) on
brain homogenate for 10 min at 37°C. Mallow (88%) in leafy vegetables, small potato (93%) in root vegetables,
green red pepper (76%) in fruit vegetables, and avocado (96%) in fruits showed highest LPO inhibition capacities.
Ability of mushrooms decreased in order of nameko, shiitake, pine mushroom, oyster mushroom, and new type pine
mushroom. Ameng natural antioxidants tested, (+)catechin (91%), (-)epigallocatechin gallate (85%), (-)epicatechin
gallate (83%), and kaempferol (83%) showed high LPO inhibition capacities.
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Fig. 1. Induction of lipid peroxidation of brain homogenate by
ferrous sulfate, hydrogen peroxide or its co-supplement.

FS and HP represent the treatments of brain homogenate by 2.5 © M
ferrous sulfate and 7.5 mM hydrogen peroxide, respectively, and
FS+HP is for their co-supplement. CON is for control without
ferrous sulfate or hydrogen peroxide.
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Fig. 2. Change in lipid peroxidation of brain homogenate
induced by ferrous sulfate and hydrogen peroxide with

incubation time at 37C.
The concentration of ferrous sulfate and hydrogen peroxide was the
same as in Fig. I.
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Fig. 3. Change of inhibitory effect of garlic extracts on lipid
peroxidation of brain homogenate induced by ferrous sulfate
and hydrogen peroxide with extraction time.

The concentration of ferrous sulfate and hydogen peroxide was the
same as in Fig. 1.
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Table 1. Inhibitory effect of aqueous extracts prepared from some leafy vegetables on lipid peroxidation of brain homogenate induced

by reactive oxygen species

Scientific name

Korean name

English name Inhibition (%0)*

Malva verticillate o}&- Mallow 88
Raphanus sativus g ol Young radish leaf 85
Amaranthus mangostanus HE Amaranthus 83
Raphanus sativus 24 Radish bud 83
Apium graveolens A g Celery 80
Brassica oleracea var. acephala A Kale 79
Chrysanthemum corocnarium &7k Crown daisy 79
Pteridium aquilinum var. latiusculum FAFE Fern brake 77
Hypericum erectum FEY Red pepper leaf 77
Aralia elata 255 Chadurup 76
Petasites japonicus w29 Wild grape leaf 74
Allium tuberosum B Leek 73
Brassica olercea capitata okl 2= Cabbage 72
Petroselinum sativum g Parsley 71
Brassica campestris L. A 7}ko] Winter plowing 71
Beta vulgaris var.cicla <+ tj Chard 70
Brassica oleracea varitalica HZEg Broccoli 68
Brassica campestris vl 3= Chinese cabbage 65
Cichorium intvbus =] 7 2 Chicory 63
Brassica oleracea 2 2] Red cabbage 60
Lactuca sativa o Lettuce 56
Allium sativum nhE % Garlic flower stem 45
Allium monanthum = Wild garlic 45

*The meaning of inhibition was described in Materials and Methods.

Table 2. Inhibitory effect of aqueous extracts prepared from some root vegetables on lipid peroxidation of brain homogenate induced by
reactive oxygen species

Scientific name Korean name English name Inhibition (%)
Solanum tuberosum FadA8 Potato 93
Zingiber officinate R AL Ginger 85
Ipomoea batatas L a) Sweet potato 85
Daucus carota var.sativa = Carrot 67
Raphanus sativus sk Radish 66
Nelumbo nucifera oz Lotus 59
Beta vulgaris HE Red beet 51
Platycodon grandiflorum =z Broad bellflower 39
Codonopsis lanceolata o4 Wild plant 36
Allium sativum u)l= Garlic 27
Allium cepa ok 5} Onion 23

Burdock (4rctium lappa) showed a negative value.
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Table 3. Inhibitory effect of aqueous extracts prepared from some fruit vegetables on peroxidation of brain homogenate induced by

reactive oxygen species

Scientific name Korean name English name Inhibition (%)
Capsicum longum FE= Green red pepper 76
Capsicum spp. e E Ggwari pepper 63
Cucumis sativis F714 Cucumber 63
Solanum melongena 7+A) Eggplant 63
Capsicum annum var. 3] ut Green pimento 59
Cucurbata moschata of & 1} Young pumpkin 53
Capsicum annum var: iy R Red pimento 27
Capsicum annum ZaF Red pepper 20

Tomato (Lycopersicon esculentum) showed a negative value.

Table 4. Inhibitory effect of aqueous extracts prepared from
oxygen species

some fruits on lipid peroxidation of brain homogenate induced by reactive

Scientitic name

Korean name

English name

Inhibition (%)

Persea americana

Citrus reticulata

Musa spp.

Pyrus spp.

Cucumis spp.

Malus pumila var. dulcissima
Cucumis melo

Cucumis spp.

Mangifera indica

Citrullus vulgaris

Prunus persica

Malus pumila var.dulcissima
Cucumis melo varmakuwa
Citrus paradisi

Cucumis spp.

Actinidia chinensis

o} | F}F52
24z
v}

hl

st ool £
o} ¢ 2] A} 3}

Avocado
Orange
Banana

Pear

Papaya melon
Apple

Musk melon
Stardust melon
Mango
Watermelon
Peach

Apple

Melon

Grape fruit
Yanggumelon
Kiwi

9%
70
67
56
53
53
49
47
44
41
39
26
25
20
12
12

The following fruits showed negative values in the order of citrus (Citrus unshiu) <pineapple (Ananas comosus) <plum (Prunus salicina) <apricot

(Prunus sibirica).

Table S. Inhibitory effect of aqueous extracts prepared from some mushrooms on lipid peroxidation of brain homogenate induced by

reactive oxygen species

Scientific name

Korean name

English name

Inhibition (%)

Flamm velutipes o o] 1 Al Nameko 95
Agaricus bisporus oAl Agaric mushroom 93
Lentinus edodes Al Shiitake 74
Tricholoma matsutake Aol A Song-i mushroom 71
Pleurotus ostreatus el Al Opyster mushroom 43
Elske). ) Lascorbic acid®] -9~ #H 3% H5(20)4 super- AL, FF olF 2Ale] BE vFsAS Fs] feiMe
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ghRiel A8 Bl W3 7)3te] ofsfrt slkglE]ojof 3t A olgoto] o] sk E4S AT e 484 2
2 ougela s sl B4e 2RI He) A8k £ fus o8

ARAOR ¥ ATE Fatol BN ofa) frEl ]
o) wsh B4 AT S AE HELASS 9
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Table 6. Inhibitory effect of some antioxidants on lipid peroxidation of brain homogenate induced by reactive oxygen species

Antioxidant Inhibition (%) Antioxidant Inhibition (%)
(+)Catechin 91 Uric acid 28
(-)Epigallocatechin gallate 85 Sinapinic acid 27
(-)Epicatechin gallate &3 Daidzein 17
Kaempterol 83 3,4-Dimethoxybenzoic acid 17
Caffeic acid 79 Syringic acid 17
Chlorogenic acid 78 D-Mannitol 14
Melatonin 75 Benzoic acid 11
a-Tocopherol 69 Vanillic acid 9
Sesamol 51 Fumaric acid 7
Protocatechuic acid 43 L-Ascorbic acid 3
Eugenol 38 Ferulic acid 2
Gentistein 34

The following antioxidants showed negative values in the order of p-hydroxybenzoic acid <(-)epicatechin <glutathione <methionine <kojic acid

<gentisic acid <p-coumaric acid < salicylic acid <L-histidine.
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Fig. 4. Effect of ethanol concentration on lipid peroxidation
induced by ferrous sulfate and hydrogen peroxide.
The meaning of FS and HP are same as in Fig. 1.
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