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Protective effect of Korean diet food groups on lymphocyte DNA damage and
contribution of each food group to total dietary antioxidant capacity (TDAC)*

Lee, Min Young - Han, Jeong-Hwa - Kang, Myung-HeeT
Dept. of Food & Nutrition, Daedeok Valley Campus, Hannam University, Daejeon 34054, Korea

ABSTRACT

Purpose: This study was performed to compare total phenolic contents, /n vitro antioxidant capacity, and reduction effect
of Korean food groups on ex vivo DNA damage in human cells and analyze correlations between each indicator. Methods:
Vegetable foods in the Korean diet based the results of the KNHANES V-2 (2011) were classified into 10 food groups:
cereals, fruits, vegetables, nuts, kimchi, seaweeds, potatoes, mushrooms, legumes, and oils, Eighty—four foods constituted
more than 1% of the total intake in each food group and finally designated as vegetable foods in the Korean diet, Total
phenolic content of each food group was measured. Further, in vitro antioxidant capacity was measured based on DPPH
radical scavenging assay, TEAC assay, and ORACgqq. assay. £x vivo DNA damage in human lymphocytes was assessed
using comet assay. Results: Total phenolic contents of food groups of the Korean diet increased in the order of mushrooms,
fruits, vegetables, seaweeds, and kimchi, Meanwhile, antioxidant rankings of food groups as mean values from the three /in
vitro test methods increased in the order of mushrooms, seaweeds, vegetables, kimchi, and fruits, Protection against ex
vivo DNA damage in human lymphocytes was highest in mushrooms, followed by vegetables, fruits, seaweeds, and kimchi,
The rankings of the food groups for total phenolic content, /n vifro DAC, and ex vivo DNA protection activity were similar,
and correlations between each indicator were significantly high, Conclusion: Mushrooms, fruits, vegetables, and seaweeds
among the tested food groups in the Korean diet showed high total phenolic contents, /n vitro antioxidant capacities, and
protection against DNA damage. Correlations between each indicator in terms of total phenolic content, /n vitro antioxidant
capacity, and ex vivo DNA protection between each food group were found to be particularly high,
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Table 1. Intake of plant foods and oils in the Korean diet (KNHANES
V-2,2011)

Food group Intoke? Food group Intake
(plant foods and ails)! (g/day) (plant foods and oils) (g/day)
Creals Vegetables

Rice 180.86  Onions 23.68
Rice cake 15.14  Red peppers 21.81
Glutinousrice 10.17  Tomatoes 20.33
Noodles 9.58  Cucumbers 14.93
Barley 680  Green onions 11.01
Brownrice 6.60  Chinese cabbage 10.40
Comn 553  Squash 9.78
Flour 502  Radishleaves 9.14
Buckwheatnoddles 3.73  Soybean sprouts 8.83
Noodle soup 341  Radishes 7.06
Total 24684 Spinach 6.64
Potatoes Lettuce 6.57
Potato 20.90  Carrots 5.43
Sweet potato 1303  Sesame leaf 4.70
Chinese noodle 121 Garlic 406
Starch 0.71  Cabbage 3.45
Arrow roots 058  Leeks 2.67
Total 36.43  Eggplants 2.45
Fruits Bracken 2.44
Citrus fruits 3473  Chwinamuls 2.18
Apples 31.12  Total 177.56
Persimmons 18.94 Kimchi
Pears 16.56  Chinese cabbage kimchi 62.98
Water melons 16.49  Cubed radish kimchi 8.54
Grapes 12.63  Young leafy radish kimchi 5.98
Oranges 820  Dongchimi 5.42
Musk melons 8.13  Smallradish kimchi 6.02
Banana 6.14  Nabak kimchi 5.70
Strawberries 5.21 Watery young leafy radish kimchi - 2.95
Peaches 487  Cucumber kimchi 1.64
Japanese apricots  4.61 Beak kimchi 1.24
Kiwies 2.16  Green onions kimchi 1.10
Total 169.79  Total 101.57
Mushrooms Nuts
QOyster mushrooms 1.33  Chestnuts 0.80
Pine mushrooms 1.36  Sesame 0.65
Oak mushrooms 125  Peanuts 0.92
Wintermushrooms ~ 0.52  Perila seeds 0.36
White mushrooms 0.49  Walnuts 0.24
Phellinus linteus 023  Ginkonuts 0.08
Total 518  Pinenuts 0.06
Legumes Total 3.11
Tofu 21.26 Seaweeds
Soybean milk 1091 Seamustard 7.06
Soybean 380 Seatangle 1.91
Kidney beans 0.66  Laver 1.38
Red beans 0.60  Creenlaver 0.34
Total 37.23 Total 10.69
Qils
Soybean oil 3.49
Sesame seed oil 1.47
Wild sesame seed oil  0.21
Rape seed ol 0.27
Total 5.44

1) Individual items that comprised more than 1% of the total
dietary intake by the group selected in this study are represento-
five of the plant foods commonly consumed in the Korean diet.
2) g of edible portion / day / person
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Table 2. Total dietary antioxidant capacity (TDAC) of food based
on per capita daily intake in the Korean diet

Food Mean Daily Intake Freeze-
DAC! (g of edible portion/ drying TDAC

group (TE, uM) person) factor?
Cereals 19.08 246.84 1.18 3976
Fruits 111.56 169.79 6.67 2839
Vegetables 143.36 177.56 16.79 1516
Kimchi 114.38 101.57 8.72 1332
Potatoes 90.89 36.43 3.80 871
Legumes 82.20 37.23 5.58 548
Seaweeds 185.33 10.69 5.02 395
Nuts 78.13 3.11 1.22 199
Mushrooms 190.57 5.18 7.45 132
Oils 15.83 5.44 1 86
Total dietary antioxidant capacity (TDAC) 11,815

1) Dietary antioxidant capacity (DAC) = mean of antfioxidant
capacity (DPPH, ORACggo., TEAC (TE, pM) x per capita daily
intake/freeze-drying factor  2) Freeze-drying factor: Fresh weight
of food (g) /dry weight of food after freeze-drying (g)

250
200 |
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50

Antioxidant activity (TE, pM)

> ¥ ¢ ¥ @ & &y
& &S &S & & &S
o@

Fig. 2. Comparison of in vitro antioxidant activity of plant foods in
Korean diet. Total: mixture of 10 Korean plant food groups
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Fig. 3. Contribution of total antioxidant capacities (mean of DPPH,
ORAC and TEAC) from all plant foods as a percentage of total
dietary antioxidant capacities (TDAC) from per capita daily
intake in the Korean diet (KNHANES V-2, 2011). The TDAC values
were obtained by multiplying the total antioxidant capacity of
each food group and the intake of each food.
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Fig. 4. Relative score of lymphocyte DNA damage by Comet
assay expressed as tail moment (TM) of different food groups in
Korean diet. Different letters are significantly different among
groups by Duncan’s multiple range test (p <0.05). P: positive con-
frol (H,O,) Total: mixture of 10 Korean plant food groups
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Table 3. Protective effect on lymphocyte DNA damage by Comet
assay expressed as TM, TL, TD of food groups in whole blood

Food groups  Tailmoment Tail length % DNA in tail
Mushrooms — 89.6+0.6'92 84.5+1.5° 74.4+29°
Vegetables  86.6+1.0%° 79.5+1.0° 71.5+2.59
Fruits 86.30.9% 80.1+2.2° 70.5 +3.4%
Seaweeds 84.241.2% 77.3+0.6°° 67.4+3.200¢
Kimchi 82.3+1.9°¢ 76.5+0.5°¢ 62.1+3.790¢
Nuts 82.0+1.7°¢ 77.9+£0.8°¢ 62.7 + 4,500¢
Total 81.0%1.7°¢ 74.4+1.2°d 63.5+3,09°°
Legumes 78.2%1.7¢ 71.8+2.0% 56.4+3.5°
Potatoes 77.1£2.4°d 71.5%1.7% 57.6 % 5.40°¢d
Cereals 72.5+2.19 67.7 £1.6°° 460519
Oils 71.3£2.7¢ 63.8+1.1° 47.7 £7.39

1) Mean * SE; All values are relative score (%) for the positive
control (H,O,), the maximum amount of DNA damage.  2) Means
with different superscripts in the same column are significantly
different by the least significant difference test.

Table 4. Correlation between DNA damage protective effect and
antioxidant capacities (total phenolic contents, DPPH, ORACkoo..
and TEAC)

Total phenolic COMET
contents (ex vivo)
Total phenolic contents - 0.863™
DPPH 0.881""2 0.961"
ORACgoo0. 0.753" 0.850"
TEAC 0.874™ 0.843"
COMET (ex vivo) 0.863" -
Mean DAC (TE, um) 0.803" 0.895™

1) Dietary antioxidant capacity (DAC) = mean of antfioxidant
capacity (DPPH, ORACgpo.. TEAC (TE, uM) x per capita daily
intake / freeze-drying factor  2) “p <0.01, “p < 0.001
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