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Effect of Onion Flesh or Peel Feeding on Antioxidative Capacity
in 16-Month-old Rats Fed High Iron Diet*
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Abstract

Recently, epidemiological evidence has raised concerns that moderate elevation in body iron stores may increase oxidative
stress and the risk of cardiovascular disease and cancer. Onion flesh or peel contains antioxidant such as flavonoids and
alk{enlyleysteine sulphoxides. This study was conducted to examine the effect of onion flesh or peel feeding on antioxidative
capacity in aged rats supplemented with high dietary iron. Thirty-two Sprague-Dawley male 16-month-old rats wei\'gh’mg 618
+6g were acclimated for 10 days with medium-iron diet (35ppm in diet), and blocked into 4 groups according to their body
weights and raised for 3 months on either control diets (adequate iron-35ppm or high iron-350ppm) or experimental diets
containing onion flesh/peel (5% w/w in diet) with high iron (350ppm). Rats fed high iron-onion peel diet had significantly
high quercetin and isorhamnetin levels in plasma whereas rats fed high iron-onion flesh diet did not show. Plasma TBARS
level was lowered by onion flesh or peel diet with high iron supplementation. However, there was no significant difference in
cellular DNA damage in brain and kidney tissue among all experimental groups . We concluded that high iron diet (10 times
higher than requirement) tend to increase oxidative stress and it is plausible that onion flesh or peel feeding enhances
antioxidative capacity in the elderly even with iron supplementation.
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<Table 1> Classification of experimental groups

(g/kg diet)
Groups? " Experimental diets

Ingredients MC HC HF HP
Corm starch 7007 7007 6507 6507
Casein 150 150 150 150

Corn oil 60 60 60 60

Soybean oil 40 40 40 40
Mineral mixture

with adequate iron® % . ) .
Minaral miture

with high iron® ) % % 35
Vitamin mixture? 10 10 10 10
Choline chloride 25 25 25 2.5
L-cystine 1.8 18 1.8 1.8
Onion flesh powder - - 50 -
Onion peel powder - - - 50

D MC : adequate iron-onion free control group
HC : high iron-onion free control group
HF : high iron -onion flesh group
HP : high iron -onion peel group

2 AIN-93 mineral mixture(g/kg mixture) with adequate iron : Calcium
phosphate, dibasic(CaHPO42H20) 500, Sodium chloride(NaCl) 74,
Potassium citrate, monohydrate (K3C6HSO7H20) 220, Potassium
sulfate (K2SO4) 52, Magnesium oxide (MgO) 24, Manganous
carbonate(43-48%, Mn) 3.5, Ferric citrate(16-17% Fe) 6.06, Zinc
carbonate(70% ZnO) 1.6, Cupric carbonate(53-55% Cu) 0.3,
Potassium iodate(KI03) 0.01, Sodium selenite(Na2SeOQ35H20) 0.01,
Chromium potassium sulfate(CrK(S04)212H20) 0.55, Sucrose finely
powdered, to make 1000 gram.

3 AIN-93 mineral mixture(g/kg mixture) with high iron : Calcium
phosphate, dibasic(CaHPO42H20) 500, Sodium chloride(NaCh 74,
Potassium citrate, monohydrate (K3C6H507H20) 220, Potassium
sulfate (K2S04) 52, Magnesium oxide (MgO) 24, Manganous
carbonate(43-48%, Mn) 3.5, Ferric citrate(16-17% Fe) 60.6, Zinc
carbonate(70% ZnO) 1.6, Cupric carbonate(53-55% Cu) 0.3, Potassium
iodate(KIO3) 0.01, Sodium selenite(Na2SeO35H20) 0.01, Chromium
potassium sulfate(CrK(SO4)212H20) 0.55, Sucrose finely powdered, to
make 1000 gram. 3) Vitamin mix (AIN-93M) (mg/kg mixture) :
Nicotinic acid 3000, Calcium Pantothenate 1600, Pyridoxine-HCl 700,
Tiamin-HCl 600, Riboflavin 600, Folic acid 200, D-Biotin 20, Vitamin
B12 (cyanocobalamin) (0.1% in manaitol) 2.5, Vitamin E (all-rac- a-
tocopheryl acetate) (5001U/g) 1500, Vitamin A(all-trans-retinyl
palmitate) (500,000 TU/g) 800, Vitamin D3 (cholecalciferol) (400,000
1U/g) 250, Vitamin K (phylloquinone) 75.0, Sucrose finely powdered,
to make 1,000gram

9 AIN-93 vitamin mixture(mg/kg mixture): Thiamine HCl 600,
Riboflavin 600, Pyridoxine HCl 700, Nicotinic acid 3000, D-Calcium
Pantothenate 1600, Folic acid 200, D-Biotin 20,
Cyannocobalamine(vitamin B12) 1, Retinyl palmitate(vitamin A)
120,000 retinol equivalents, DL-a-Tocopheryl acetate(vitamin E)
5,000IU vitamin E activity, Cholecalciferol 250(400,000 1U/g, powder
form), phylloquinone(vitamin K) 75.0, Sucrose finely powdered, to
make 1,000 gram.
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<Figure 1> Plasma total antioxidant status levels in aged rats fed
control diets or experimental diets containing onion
flesh or peel (5% wiw in dief) with high iron level

1) See <Table 1>
2) Not significant at @=0.05 level by Duncan’s multiple range test
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<Figure 2> Plasma quercetin and isorhamnetin levels in rats fed
control diets or experimental diets containing onion
flesh or peel (5% wiw in diet) with high iron level

1) See <Table 1>

2) Values with different letters are significantly different at @=0.05 level
by Duncan’s multiple range test
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<Figure 3> Plasma lipid peroxide level in rats fed control diets or
experimental diets containing onion flesh or peel (5%
wiw in diet) with high iron level

1) See <Table 1>
2) Values with different letters are significantly different at &=0.05 level
by Duncan’s multiple range test
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<Figure 4> Lipid peroxide levels in liver and brain of aged rats fed
control diets or experimental diets containing onion
flesh or peel (5% w/w in diet) with high iron level

1) See <Table 1>

2) Not significant at @=0.05 level by Duncan’s multiple range test
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<Figure 5> DNA damage level(8-hydroxydeoxyguanosine) in
kidney and brain tissues of rats fed control diets or
experimental diets containing onion flesh or peel
(6% wi/w in diet) with high iron level

1) See <Table 1>
2) Not significant at ¢=0.05 level by Duncan’s multiple range test
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<Figure 6> Blood hemoblobin and plasma iron levels in rats fed
control diets or experimental diets containing onion
flesh or peel (5% wiw in diet) with high iron level

1) See <Table 1>
2) Not significant at ¢=0.05 level by Duncan’s multiple range test
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<Figure 7> Total iron levels in liver and brain tissues of rats fed
control diets or experimental diets containing onion
flesh or peel (5% w/w in diet) with high iron level

1) See <Table 1>
2) Not significant at a=0.05 level by Duncan’s multiple range test
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