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Vitamin C Content and DPPH Radical-Scavenging Activity of Various Sprouts
and Cooked Cotyledons of Toumyo
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Sprouts of broccoli, watercress, mustard, red cabbage, radish and toumyo (pea seedlings) contained
higher levels of total vitamin C (VC) and had greater 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical-
- scavenging activity than green bean and alfalfa sprouts. Broccoli and red cabbage contained more total
VC and ascorbic acid (AsA) in mature vegetables than in sprouts, but there was no difference in these
levels in watercress and mustard between the mature vegetables and sprouts. Toumyo contained the
highest level of total VC and greatest DPPH radical-scavenging activity 4-5 days after germination.
The level of L-galactonolactone dehydrogenase was positively correlated with the total VC content,
while that of ascorbate oxidase was a negatively correlated with the total VC content. Cotyledons of
toumyo that contained a high level of DPPH radical-scavenging activity could be eaten by frying after

boiling, although the cotyledons are usually wasted.
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Table 1. VC content and DPPH radical-scavenging activity of sprouts and vegetables

Vitamin C content (mg/100 g fr. wt.)

AsA content

DPPH radical-scavenging activity

Total AsA DHA (umol/100 g fr. wt.)  (zmol AsA eq./100 g fr. wt.)
Sprouts
Broccoli 58.2+4.99%  49.244.69°  6.53+0.98 279.5 626.8-£46.2°
Red cabbage 51.94+2.21% 42.3%+1.18°  9.62+1.15 240.3 957.84130.4°
Mustard 50.5:4.22%°  42.4+3.48%% §.15+0.80 240.9 564.3+£178.2%
Watercress ~ 32.61+2.68¢  27.4+2.23%¢  5.20+0.45 155.7 720.1+54.6
Radish 44.6+2.12% 37.6+1.75%  7.03+0.47 213.6 545.046.5¢
Toumyo 41.4%1.62%  35.241.36°  6.1140.27 200 374.4+74.09
Bean 8.1840.15°  5.6240.39"  2.55+0.30 31.9 56.4+3.9¢
Alfalfa 5.49+0.177  3.08+0.15%  2.42+0.24 17.5 111.1+10.9°
Vegetables
Broccoli 74.944.117  62.9+2.56%  11.7+0.96 357.3 729.9+93.2%
Red cabbage 63.242.19® 57.4+1.27°  5.8140.93 326.1 1,152.7+151.3%
Mustard 53.3+3.35¢  43.4+3.59¢  10.0+0.83 246.3 648.8+283.02
Watercress  32.242.109°  27.1+2.01¢  5.10£0.10 154 863.0+117.8¢

Each value represents the mean+SD of 4 samples, *>¢d¢f& b’ d’ Different letters in the same column show sig-

nificant difference (p<<0.05).
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Table 2. Changes in the VC content, activities of GLDH, AAO and APX, and DPPH radical-scavenging ac-
tivity of pea seedlings (toumyo) during germination

Vitamin C content (mg/100 g fr. wt.) GLDH AAO APX DPPH
Days after . . .
germination ACA DHA Total (umt/mg‘ of (umt/rr'xg (unlt/n'lg (umol AsA
Mt. protein)  of protein) of protein) eq./100 g fr. wt.)
2 44.916.31 5.6x£0.10 50.5+6.39 81.9+8.78 35.0%8.49 176.2+£20.35 617.3+120.2
3 45.9+3.37 6.8+0.89 52.7+3.16 83.24+10.42 33.3+1.73 142.6£13.72 . 787.7161.0
4 50.2+1.14 7.6x£0.63 57.8+1.76 78.9+4.47 36.51+4.58 82.6+15.1 883.61+241.9
5 50.41+0.59 e 5.8+0.57 56.1+1.12 " 76.9+12.34 30.4+3.72 .y 05.6£24.06 1,200.0+324.3
6 39.3i1.79} . 6.31+0.73 45.6:*:2.54} . 80.6i17.38:| . 49.9i1.00} . 69.1il5.92:| . 859.5+169.9
7 35.2+1.36 6.1£0.27 41.4+1.62 40.1+15.28 62.8+5.53 39.7+£7.74 659.1+73.3

Each value represents the mean+SD of 4 samples. * p<0.05 and ** p<0.01: significant differences between both respective days.
Mt. Protein: mitochondrial protein.
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Seedling Cotyledon
Texture

Flavor

Taste
Appearance

T T T T 1) T
-2 -1 0 1 2 5 -1 0 1 2
Dislike Dislike Neither  Like Like Dislike Disllke Neither Like Like
slightly  llke nor  glightly slightly  |Ike nor  slightly
dislike dislike

Fig. 2. Sensory evaluation of the desirability of pea seedlings (toumyo) after cooking

O, & and [ boiled, fried and fried after boiling the seedlings, respectively. @ and B boiled and fried
after boiling the cotyledons. * p<0.05, ** p<0.01. Each value is the mean+SD (n=34).
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