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Abstract - The potential use of 4 plant species, Astragalus membranaceus var. membranaceus, Senna occidentalis, Dianthus
longicalyx and Plantago asiatica, as new sprout vegetables with high antioxidant function was examined in the present
experiments. Seeds of above plants were allowed to germinate under light condition, and seedlings were maintained under
dark condition for shoot growth in length for contain period of time. Then the seedlings were put under light for
photosynthesis (greening treatment) for the period of 0~3 days. Samples were collected to analyze the changes in
antioxidant levels and activity, and it was observed that antioxidant substances were affected by greening treatments,
depending on plant species. In 4. membranaceus, the contents of total polyphenol was highest with no greening, total
flavonoids with 3 days greening, DPPH radical scavenging effects with no greening, ABTS scavenging with 1 day greening,
Fe™* chelating effects with no greening, and inhibitory activity against linoleic acid peroxidation with 3 day greening. In S.
occidentalis, highest levels of antioxidant activity and radical scavenging effects were obtained by 2 day greening, Fe*
chelating effects by no greening and inhibitory activity against linoleic acid peroxidation by 1 day greening. In D.
longicalyx, highest levels of antioxidant activity and Fe’" chelating effects were obtained by 2 day greening, Fe’* chelating
effects by no greening and inhibitory activity against linoleic acid peroxidation by 1 day greening. In D. longicalyx, highest
levels antioxidant activity and F e chelating effects were observed with 3 day greening, and highest radical scavenging
effects and inhibitory activity against linoleic acid peroxidation with no greening treatment. In P. asiatica, antioxidant
activity and radicals scavenging effects were highest with 2 day greening, whereas highest chelating effects was obtained
with no greening and highset inhibitory activity against linoleic acid peroxidation with 3 day greening. As the length of
greening treatments influenced the antioxidant levels and function in plant species tested in this experiments, different
culture methods are recommended for different plant species to get maximum health benefits out of sprout vegetables.
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Table 1. Soluble solids contents of sprout vegetables according to different greening period
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Scientific name Korean name

Greening period”
(days)

Soluble solids
(g'g' DW)

Astragalus membranaceus Bunge 3}7]
var. membranaceus

0

0.232+0.001 &
0.211+0.001 b

0.222+0.002 ab
0.222+0.011 ab

Senna occidentalis (L.) Link.

%
i,
=

0.353+0.006 a
0.334+0.003 a
0.220£0.012 ¢
0.268+0.016 b

Dianthus longicalyx Miq. Sufjgol3E

0.214+0.006 d
0.315+0.002 a
0.227+0.004 ¢
0.292+0.001 b

Plantago asiatica L. 270l

W N = O W N = O WD = O W N ~

0.155+0.003 b
0.191£0.009 a
0.146+0.005 b
0.107+0.004 ¢

“Greening treatment under light intensity of 40 umol - m>-s”, after growing under dark condition.
*Values are mean+SE and mean separation within columns by Duncan’s multiple range test, p <0.05. Duncan’s test should be compared within

each species.
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Table 2. Total polyphenol and total flavonoid contents of extracts obtained from sprout vegetables according to different greening
period

Scientific name Korean name Greening period” Total pol_}lfphenols Total ﬂ'?/onoids
(days) (mg-g" DW) (mg-g" DW)
Astragalus membranaceus Bunge 2}7] 0 21.175+0.106 @’ 2.916+0.098 d
var. membranaceus 1 17.52140.025 b 4.545+0.049 ¢
2 16.985+0.059 ¢ 5.340+0.046 b
3 15.580+0.068 d 7.758+0.121 a
Senna occidentalis (L.) Link. A4 0 13.962+0.137 ¢ 1.640+0.050 d
1 33.61140.073 b 21.869+0.371 ¢
2 37.270+0.686 a 24.650+0.159 a
3 32.885+0.128 b 23.032+0.205 b
Dianthus longicalyx Mig. Sfjgo| 0 15.976+0.421 b 9.908+0.504 b
1 14.760+0.200 b 10.758+0.489 b
2 15.30140.422 b 11.345+0.594 b
3 17.448+0.421 a 14.18940.239 a
Plantago asiatica L. ZAo| 0 13.660+£0.015 ¢ 4.608+0.157d
1 15.630+1.005 b 5.518+0.122 ¢
2 18.788+0.386 a 7.614+0.060 a
3 13.281+0.131 ¢ 6.531+0.065 b

“Greening treatment under light intensity of 40 umol - m>-s”, after growing under dark condition.
Values are mean+SE and mean separation within columns by Duncan’s multiple range test, p <0.05. Duncan’s test should be compared within
each species.
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Table 3. DPPH, ABTS radical scavenging and ferrous ion chelating effects of extracts obtained from sprout vegetables according to

S

7 A Uebdth =38t 2940l = radical
& Fopploy, =3} 3
Al saf=go] A=
DPPH radical &~7%
R S I
g H37Ato] A= 718
SN A ] Y 3

o1 A A

radical

= H=A 22 2 tE
27T FFE F= AR YAE
A A o] Y a= 420 AP A 2 radical 2A50]
Vi Saleh, M7go] AP el 91319 DPP
9 ABTS radical A7%50| Z71E9loH, 2~3Y =314

, radical

different greening period
o Greening period” DPPH' ABTS™* Fe’' chelate
Scientific name Korean name 1 « 4
(days) RCs¢’ (mg-mL™)  RCsp" (mg-mL™) %"
Ascorbic acid 0.026+0.000 0.199+0.009 -
BHT 0.2170.004 0.217+0.004 -
EDTA - - 96.2410.138

Astragalus 7] 0 3.484+0.1212°  0.483+0.030 ab 95.441+0.144 a
membranaceus Bunge 1 3.538+0.064 a 0.347+0.023 a 85.208+0.139 a
var. membranaceus 2 3.850+0.020 b 0.407+0.018 ab 89.500+0.783 a
3 4.013+0.111b 0.53120.117 b 87.191+0.854 a
Senna occidentalis (L) 2™ 0 1.277+0.018 d 0.356+0.019 ¢ 29.293+0.583 a
Link. 1 1.209+0.017 ¢ 0.293+0.016 b 18.193+1.561 b
2 0.721£0.011 a 0.156+0.007 a 19.319+0.640 b
3 0.996+0.004 b 0.257+0.009 b 30.090+0.032 a
Dianthus longicalyx ~ %3]|2Jo] & 0 7.618+0.052 a 0.478+0.019 a 37.402+0.796 b
Mig. 1 10.496+0.223 ¢ 1.000:£0.008 ¢ 33.234+0.246 ¢
2 7.594+0.018 a 0.700::0.026 b 34.423+1.039 ¢
3 9.254+0.140 b 0.750+0.140 b 40.567+0.803 a
Plantago asiatica L. 2 A o] 0 0.551+0.000 b 0.44340.000 ¢ 50.690+1.260 a
1 0.560:£0.006 b 0.317+0.074 b 31.539+0.630 b
2 0.374+0.004 a 0.1400.025 a 28.180+0.781 ¢
3 0.368+0.011 a 0.176+0.021 a 30.980+£0.236 b

“Greening treatment under light intensity of 40 pmol - m’-s”,

after growing under dark condition.

YConcentration of the material which is required to scavenge 50% of 0.15 mM DPPH radicals at 30 min. after starting the reaction.
*Concentration of the material which is required to scavenge 50% of 7.4 mM ABTS radicals at 10 min. after starting the reaction.
“Fe”*chelating activity of 50-fold extracts obtained from dried samples or EDTA (0.05 mg-mL™").

“"Values are mean+SE and mean separation within columns by Duncan’s multiple range test, p <0.05. Duncan’s test should be compared within

each species.
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Fig. 1. Changes in inhibitory activity against linoleic acid peroxidation of extracts obtained from several sprout vegetables according

to different greening periods.
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