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Development of Optimal Cultivation Conditions and Analysis of
Antioxidant Activities of Arctium lappa Sprout V egetables

Moo Yeul Lee, So Lim Shin, Seon Hee Park, Na Rae Kim, Young Deug Chang and Cheol Hee Lee”
Dept. of Horticultural Science, Chungbuk Nat’l Univ., Cheongju 361-763, Korea

Abstract - This study was conducted to develop functional sprout vegetables with antioxidant effects using seeds of
Arctium lappa. The seeds germinated vigorously under light at 25°C, reaching germination rate of 82% within 4 days.
Germinated seeds were placed under darkness at various temperatures to force growth in length, and it was demonatrated
that 20°C was optimum temperature. Greening treatment reduced growth in length, but promoted growth of cotyledons.
Harvested A. lappa sprout vegetables maintained freshness longer at 10°C, rather than 4°C. Ventilation holes in storage
containers had no effects on storage periods. Antioxidant activity of vegetable that received greening treatment for 1-3
days was investigated, and it was shown that free radical scavenging effects and ferrous ion chelating effects was higher
than those of commercially available brocoli, cauliflower, pea and bean sprout. Contents of total polyphenol and
flavonoid were also higher, especially by 3 day greening. The longer the treatment, the more the inhibition on
peroxidation of linoleic acid. Sprout vegetable of 4. /appa had higher antioxidant activity compared with adult plant.
In conclusion, sprout vegetable of 4. lappa has great potentiality for use as one of sprout vegetables.
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Table 1. Scale of sensory test

Grade Appraisal standard
1 Fresh
2 Wilt
3 Browning of roots
4 Browning of roots and hypocotyls
5 Rot
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Fig. 1. Effect of temperature and light condition on seed
germination of Arctium lappa. a: Light condition, b: Dark
condition.
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Fig. 2. Effect of temperature on sprouts growth of Arctium
lappa cultivated in the dark.
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Table 2. Effects of greening period on Arctium lappa sprouts at 8 days after germination

. Length of Diam. of Length of Width of Fresh Dry
Greening
(days) sprouts hypocotyls cotyledons cotyledons wit. Wwit.
4 (cm) (mm) (cm) (mg/ea) (mg/ea)
0 10.96 a* 1.18 a 1.16 b 0.50 ¢ 146.43 a 6.53a
1 9.44b 1.09 a 1.30b 0.54 be 136.50 a 445¢
2 9.80 ab 1.08 a 1.36b 0.86 a 136.88 a 5.66b
3 774 ¢ 1.05a 1.86a 0.62b 135.17 a 6.41 a

“Means separation within colums by Duncan’s multiple range test, P < 0.05.
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Table 3. DPPH and ABTS radicals scavenging effect and ferrous ion chelating effect of extracts obtained from sprout vegetables

according to different greening period

Scientific name Growth stage Greening DPPH ABTS” Fe™" chelate
g period(days)  RCsomgmL')” RCso(mgmL')  RCso(mgmL")’
Ascorbic acid 0.026+0.000 a* 0.199+0.009 a -
BHT 0.121+£0.003 a 0.2174£0.004 a -
EDTA - - 0.030+0.003 a
Brassica oleracea var. italica  Sprout 1.354+0.001 d 0.617+0.039 ¢ 3.209+0.106 cde
Brassica oleracea . Sprout 0.982£0010c  0.583:0.024c 473120042 f
var. capitata f. rubra DC.
Pisum sativum L. Sprout 3.45140.099 ¢ 0.865+0.012 d 3.269+0.344 de
Glycine max (L.) Merr. Sprout 34514009  0.929+0.016d  2.385+0.103 b
Arctium lappa Adult plant 0.449:0.005b  0433£0.000b  2.721:0.108 bed
(Leaves + stem)
Arctium lappa Sprout 0 0.45740.011 b 0.198+0.003 a 2.662+0.084 be
1 0.421+0.005 b 0.203+£0.003 a 2.925+0.049 bed
2 0.490+0.004 b 0.227+0.297 a 3.711£0.204 ¢
3 0.469+0.005 b 0.226+0.002 a 2.700+0.208 be

“Concentration of the material which is required to scavenge 50%.

YConcentration of the material which is required to scavenging 50% of ferrous ion.
*Values are mean=SE and mean separation within columns by Duncan’s multiple range test, p <0.001.
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Table 4. Total polyphenol and total flavonoid contents of extracts obtained from sprout vegetables according to different greening
period

S Greening Total polyphenol Total flavonoid
Scientific name Growth stage period(days) (mg‘g-l DWY) (mg'g-l DW)
Brassica oleracea var. italica Sprout 28.51740.151 ¢ 22.617+0.138 ¢
Brassica oleracea L. Sprout 32.969+0.068 f 22.11140.133 ¢
var. capitata t. rubra DC.

Pisum sativum L. Sprout 15.700+0.089 h 16.724+0.235 e
Glycine max (L.) Merr. Sprout 8.91840.139 i 2.77840.121 f
Arctium lappa Adult plant (Leaves + stem) 35.660+0.209 e 24.590+1.969 b
Arctium lappa Sprout 0 61.042+0.334 d 20.119+0.190 ¢
1 62.409+0.574 ¢ 21.667+0.264 d

2 69.739+0.453 b 25.836+0.640 ab
3 70.87240.237 a 26.912+0.153 a

“mg of total polyphenol content per gram of dried sample based on tannic acid as standard.
*mg of total flavonoid content per gram of dried sample based on naringin as standard.
*Mean separation within columns by Duncan’s multiple range test, p <0.001.

Table 5. Inhibition effects of 80% ethanol extracts from ferns on linoleic acid oxidation as measured by the thiocyanate method

Greening Inhibitory rate(%)

Scientific name Growth stage 1232;)3)5 8th day 12thday 16thday 20h day 24th day 28th day 32nd day

BHT 8494 8260 5783 5502 4232 ND ND

Brassica oleracea var. italica  Sprout 27.16  69.73 7424 6138 47.08 2532 1946

Brassica (.)leracea L. Sprout 533 NDY ND ND ND ND ND

var. capitata f. rubra DC.

Pisum sativum L. Sprout 4533 ND ND ND ND ND ND

Glycine max (L.) Merr. Sprout 362 ND ND ND ND ND ND

Arctium lappa Adult plant D D D ND ND D D

(Leaves + stem)

Arctium lappa Sprout 0 ND ND ND ND ND ND ND

1 943 ND ND ND ND ND ND

2 7943 70.79 4747 ND ND ND ND

3 59.63 6399 80.76 4643 40.16 ND ND

“Not detected.
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