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Fig. 1. Scheme for scavenging the DPPH radical by an antioxidant.
RH, antioxidant
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Fig. 2. HPLC chromatogram of DPPH radical obtained by DPPH-
HPLC method. Column: TSKgel Octyl-80Ts column (4.6x%
150 mm, Tosoh). Mobile phase: methanol/water (70: 30, v/
v). Flow rate: 1 mL/min. Detection: Absorbance at 517 nm.
a) Chromatogram of DPPH radical without any antioxidants.
b) Chromatogram of DPPH radical after the addition of
Trolox (final concentration was 75 M). The arrows indicate
the peak of DPPH radical.
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Table 1. Radical-scavenging activity of beverages

Radical-scavenging activity

Beverage (mol Trolox eq./100 mL)
Red wine 944 +25
Rose wine 48027
White wine 322+36
Green tea 74673
Black tea 584 +44
Coffee 965+ 71
Orange juice 216+ 36

The values are the means £ SD for three samples.
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Fig. 3. Effects of heating on the radical-scavenging activity during
cooking process of vegetables. &, burdock; @, lettuce: H,
broccoli; &, heated burdock; O, heated lettuce; [J, heated
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Fig. 4. Effects of heating on the total phenol content during cooking
process of vegetables. &, burdock; @, lettuce; I, broccoli: 2,
heated burdock; O, heated lettuce; [, heated broccoli.

broccoli.
Table 2. Radical-scavenging activity and content of total phenol and ascorbic acid in vegetables
Vegetable Radlcal—s.cziwengmg Total phenol Ascorbic acid Contrxb'umor} ?)f
, activity content content ascorbic acid
(tmol Trolox (umol Gallic o
eq/100 g) acid cq/100g) 102 (%)
Cabbage 247 + 33 272+ 36 36+5 92
Onion 104 +22 295+123 63 37
Tomato 243+25 2890+ 5 18+1 48
Eggplant 1,121 £50 806+ 42 2+1 1
Carrot 8716 223+ 20 2=1 18
Green pepper 570+ 34 566+ 35 66+ 6 73
Broccoli 890 £ 56 933+136 9+8 70
Spinach 526 +90 1,464 199 55+7 66
@ The contribution of ascorbic acid to radical-scavenging activity of the vegetables was calculated
~asa percentage.
® The values are the means *SD for three determinations.
20 (90)
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Table 3. Radical-scavenging activity of vegetables after various cooking methods

Vegetable

Radfcal—scavenging activity

Cooked tissue

Cooking water

Cabbage

Onion

Tomato

Eggplant

Carrot

Green pepper

Broccoli

Spinach

(mol Trolox eq./100g)

Fresh
Boiling
Simmering
Microwave
Pan-frying
Deep-frying
Fresh
Boiling
Simmering
Microwave
Pan-frying
Deep-frying
Fresh
Boiling
Simmering
Microwave
Pan—frying
Deep-frying
Fresh
Boiling
Simmering
Microwave
Pan-frying
Deep-frying
Fresh
Boiling
Simmering
Microwave
Pan-frying
Deep-frying
Fresh
Boiling
Simmering
Microwave
Pan-frying
Deep-frying
Fresh
Boiling
Simmering
Microwave
Pan-frying
Deep-frying
Fresh
Boiling
Simmering
Microwave
Pan-frying
Deep-frying

247+
125%
37*
229+
196+
104+
79+
61+
99+
111+
102+
243+
163+
33%
195=
173+
1,121+
285%
186+
959+

33b)

15
7

13

46

22
20
6
12
18
8
25
14
5

=

5
12

50
76
59
25

942£192

87+
50+
26+
86+
67+
60+
570+
509+
139+
588+
607 +
602 +
890+

16
14

7
19
14
16
34
18
29
24
65
38
56

308+108

227+

40

621+101

579+
630 %
526+
140+

326 %

34
13
90
50

95

305+ 109

(%)

100
50
15
93
79

100
76
59
95

107
98

100
67
14
80
71

100
25

17
86
84

100
57
30
99
77
69

100
89
24

103

106

106

100
35
25
70
65
71

100
27
62
58

(smol Trolox eq./100g) (%)

113+17
127+21

1w
SO

H+
~

73+12
175= 1

365=40
910+76

+
26+ 3

13624
405%63

493x12
282+38

155+ 9

46
51

29
54

30
72

33
81

45
30

24
71

55
32

30

The heating time of each cooking method is as follows: boiling for 2 min (spinach), 3 min
(onion), and 5 min (others); simmering for 1 h; microwave heating for 2 min (spinach and
tomato), 3 min (carrot and onion), and 5 min (others); pan-frying for 2 min (carrot, green
pepper, onion, spinach, tomato), 3 min (broccoli and cabbage), and 5 min (eggplant); deep-
frying for 1 min (broccoli, green pepper, onion) and 1.5 min (carrot).
@ Percentage to the value for fresh materials.

Y The values are the means = SD for three determinations.
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No. 2 (2012)
Raw vegetables
and meat Wheat flour 40g
Carrot 120 g Butter 50 g
Onion 160 g X
Potato 240 g heat (20 min)
Beef 200 . .
Water 5002 Spice mixture* 10 g
[1] | heat(30 min) [2] | heat (5 min)
Cooked vegetables
o Curry paste
| |
(3] | heat (10 min)
Curry 260 g Rice 200g
/4

[

Curry and rice (1 serving)

Fig. 5. Recipe and cooking process of curry and rice.

Recipe for 4 servings. One serving of curry and rice is curry (260 g)
and rice (200 g). *Spice mixture contains 13 spices (9 flavoring spices:
coriander, cumin, cardamom, allspice, cinnamon, fenugreek, clove, fen-
nel, and mace, 3 hot-tasting spices; ginger, red pepper, and white
pepper, and 1 coloring spice; turmeric).
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Fig. 6. Change in radical-scavenging activity of vegetables and spices during curry cooking.
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Fig. 7. Changes in radical-scavenging activity of different colored peppers after various cooking.
MWS5, microwave heating for 5 min; SF5, stir-frying for 5 min; B5, boiled tissue after boiling for 5 min; BW5, boiled
water after boiling for 5 min; B30, boiled tissue after boiling for 30 min; BW30, boiled water after boiling for 30 min.
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