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Effects of selenium application on content distribution and accumulation of
selenium flavonoids and rutin in tartary buckwheat

TIAN Xiu-ying' > WANG Zheng-yin' *
1 College of Resource and Environment  Southwest University ~Chongqing 400716 China
2 Department of Life Science Chongging University of Arts and Sciences ~ Chongqing 402168 China

Abstract Besides its high nutritional value buckwheat is also rich in many kinds of flavonoids such as rutin and
quercetin in its leaves stems flowers and seeds which can serve as very useful resources for high-quality flavonoids.
Flavonoids are known for their effectiveness in antioxdant activity and reducing cholesterol levels in blood keeping capil-
laries and arteries strong and flexible and preventing against high blood pressure. It was also used to treat many other
chronic diseases such as cardiovascular diseases. Selenium is one of the indispensable nutrient elements to humans and
pouliry but 2/3 of the world lacks it and so does China 1/3 of which is considered to be critically deficient in seleni-
um. Over 40 kinds of humans and pouliry diseases are related to deficiency of Se this seriously threats the health of hu-
mans and the development of animal husbandry. Plant is the key link through which the inorganic Se is converted into or-
ganic Se and it is also the most direct Se resource for human beings and poultry. Se application to soil or plant directly
can increase Se content in plant which is the most effective method to improve the deficient Se status of humans. A pot
experiment was used to explore the effect of selenium in the form of sodium selenite with five levels 0 0.5 1.0 1.5

and 2.0 mg/kg soil on distribution and accumulation of selenium flavonoids and rutin in different organs of tartary
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buckwheat Fagopyrum tataricum Gaertn . The results showed when application of Se was in the range of 0.5-2.0 mg
per kg soil tartary buckwheat absorbed and accumulated a large amount of Se by root at seedling stage and the Se con-
tent in all organs of tatary buckwheat were decreased in order of root > leave > stem in the 40 days of tartary buckwheat
growth leave > root > flower > stem in Se O treatment and flower > root > leave > stem in all Se treatments in the 60 days
of tartary buckwheat growth while it was the highest in flower followed by root leave stem and seed at Se O treatment
flower > leave > root > seed > stem at Se 0.5 treatment and flower > leave > root > seed > stem with Se application =
1.0mg per kg soil in the 80 days of tartary buckwheat growth. Treated with Se<1.0mg per kg soil the growth dry mat-
ter weight the content and accumulation of flavonoids and rutin in all organs were enhanced and the accumulation of
flavonoids at the middle and last growing stage was improved and the distribution of flavonoids in different tartary buck-
wheat organs was not affected. Application of Se at 0.5mg/kg was the best treatment. The accumulation of flavonoids in
tartary buckwheat was highest and fastest in the blooming and breeding period 60 d in all treatments. Excessive Se
treatment 1.5-2.0 mg/kg significantly decreased the growth dry matter weight and content and accumulation of
flavonoids and rutin in all organs of tartary buckwheat and restricted the transformation of Se from other organs to seed
and the distribution of flavonoids in seed. In summary for tartary buckwheat planted in low Se soil Se application less
than 1.0mg per kg soil can promote plant growth increase content and accumulation of Se flavonoids and rutin in all or-
gans of tartary buckwheat and be friendly to the environment.
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Table 1 Effect of Se application on content and distribution of Se in all organs of tartary buckwheat at different growing stages
Root Stem Leaf Flower
Treatment 40 d 60 d 80 d 40 d 60 d 80 d 40 d 60 d 80 d 60 d 80 d Seed
Se 0 0.71e 0.80d 1.29d 0.12d 0.18e 0.81e 0.60e 0.87e¢ 0.73d 0.34e 2.11c 0.65b

Se 0.5 88 d 8.17¢ 6.51c¢ 4.72c¢ 4.78d 6.87d 6.30d 7.19d 8.24c¢ 7.21d 9.16b 7.19a
Sel.0 14.26c 9.01b 891ab 505¢ 547c¢ 857c¢c 6.70c 7.76c¢ 10.77b 13.09¢ 12.16a 8.14a
Sel.5 23.52b 10.37a 8.43b 6.69b 7.51b 9.26b 7.34b 16.63b 12.13a 8.15a

Se2.0 31.16a 10.92a 9.40a 7.44a 8.04a 11.05a 852a 895a 11.39a 19.73a 11.89a 8.18a

Note 5% Different letters mean significant at 5% level. The same below.
80 d
Se 0.5
60 d
60 d 60 d 2.3

40 d 2
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40 60d Se 0.5 40 d 0.02 — 0.16
80 d Sel.0 pg/ pot d 9.33%~19.12%
60~80 d 0.22—
3.46 pg/ pot d 35% ~ 58 %
2.0 mg/kg 60 d
2
<1.5 mg/kg
2

Table 2 Effect of different Se treatments on the trend of flavonoids accumulation in tartary buckwheat at different growing stages

Period accum. Speed of accum. Period accum. ratio Accumulation amount Relative ratio
pg/pot pg/ pot d % mg/ pot %
40 d 60 d 80d 40d 60d 8d 40d 60d 8d 40d 60 d 80d 40d 60d 80d
Se0 0.97d 4.39e 5.04c¢ 0.02 0.22 0.25 9.33 42.21 48.46 0.97d 5.36e 10.40e 9.33 51.54 100
Se 0.5 10.78 a 47.60a 51.02a 0.27 2.38 2.55 9.85 43.51 46.62 10.78 a 58.38 a 109.40 b 9.85 53.36 100
Sel.0 7.13b 41.23b 69.12a 0.18 2.06 3.46 6.07 35.10 58.84 7.13b 48.36b 117.48a 6.07 41.16 100
Sel.5 6.59b 29.84c¢ 29.91b 0.16 1.49 1.50 9.93 44.98 45.09 6.59b 36.43c 66.3dc 9.93 54.91 100
Se2.0 4.19¢ 18.77d 7.73¢ 0.11 0.94 0.39 13.65 61.16 25.19 4.19¢ 22.96d 30.69d 13.65 74.81 100

Treat.

2.4
3 <1.0 mg/kg
0~1.0 mg/kg
Se 0 0.09 —0.36 0.26 60 d
~0.79 1.32~3.2 0.12 0.5 mg/kg 80 d > 1.0 mg/kg
> 1.0 mg/kg 3 40 d
Se 0 > > 60d > > >
80 d <1.0 mg/kg > >
> > >1.0 mg/kg > > >
>
3 %
Table 3 Effect of Se application on content and distribution of flavonoids in all tartary buckwheat organs
at different growing stages
Root Stem Leaf Flower
Treat. 40 d 60 d 80 d 40 d 60 d 80 d 40 d 60 d 80 d 60 d 80 d Seed

Se 0 0.48¢ 0.53b 0.55b 1.19a 0.98b 1.06c¢ 5.05b 5.45b 4.9b 8.63b 5.64b 1.59b
Se 0.5 0.84a 0.69a 0.67a 1.31a 1.06b 1.06c 53la 624a 574a 995a 7.18a 1.71a
Se 1.0 0.66b 0.63a 0.57b 1.26a 1.09b 1.07¢ 5.49a 6.18a 5.09b 8.86b 6.35ab 1.65ab
Se 1.5 0.69b 0.64a 0.61b 1.28a 1.32a 1.57a 5.06b 547b 549ab 8.26b 579b 1.52b
Se 2.0 0.88a 0.62a 0.60b 1.27a 1.36a 1.66a 5.02b 542b 5.65a 7.37¢ 7.35a 1.49¢
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Table 4 Effect of different Se treatments on the trend of flavonoids accumulation in tartary buckwheat at different growing stages

Period accum. Speed of accum.

Period accum. ratio

Accumulation amount Relative ratio

Treat. g/ pot pg/ pot d % mg/ pot %
40d 60d 8d 40d 60d 8d 40d 60d 8d 40d 60d 8d 40d 60d 80d
Se0 69.61 a 272.63b -0.6 1.70 13.00 — 20.36 79.64 — 69.61 a 341.84 b 330.35 ¢ 20.36 100.0 —
Se 0.5 62.74b 312.77a 80.83 b 1.60 15.60 4.00 13.75 68.54 17.71 62.74 b 375.51 a 456.34 a 13.75 82.29 100
Se 1.0 32.73 ¢ 215.05c¢ 108.37 a 0.82 10.80 5.40 9.17 60.53 30.30 32.73 ¢ 247.78 ¢ 356.15b 9.17 69.69 100
Sel.5 23.89 128.93  61.32 0.58 6.45 3.07 12.56 67.7732.23 23.89 152.82 190.25 12.56 80.33 100
Se2.0 11.48d 81.63d 16.23c¢ 0.29 4.08 0.81 10.50 74.66 14.84 11.48 d 93.11d 109.34d 10.50 86.16 100
2.6 > > > >
Se 0.5 > Se 0> Sel.0>
5 Sel.5>Se2.0
<1.0 mg/kg
0.02~0.04 0.19~0.22 0.13 76 %
~1.49 1.01 —1.08 0.29~0.56 ~90% 4% —~10% 4% —~9 %
1.5~2.0 mg/kg 2% ~ 6% 0.1%—0.2% <
0.08—~0.16 1.5 mg/kg
0.01~0.18 Se0 1—-42~5 5
—~6 10~14
2.0 mg/kg
5
5

Table 5 Effect of Se application on rutin content accumulation and distribution ratio in all organs of tartary buckwheat

Root Stem Leaf Flower Seed

Treat. Total
accum.

Cont. Accum. Ratio Cont. Accum. Ratio Cont. Accum. Ratio Cont. Accum. Ratio Cont. Accum. Ratio mg/pot

% mg/pot % % mg/pot % % mg/pot % % mg/pot % % mg/pot %

Se0 0.02b 0.32 0.16 0.10d 4.46 2.30 3.50 b 71.99 87.67 4.40 b 10.30 5.27 0.94c¢ 9.05 4.61 196.26 ¢
Se 0.50.06a 0.76 0.21 0.32a 16.02 4.48 4.99 a282.68 79.09 5.48 a 24.17 6.76 1.50a33.80 9.46 357.42 a
Se1.00.04a 0.40 0.18 0.29 ab 13.43 5.83 3.63 b178.52 77.54 5.41 a 21.10 9.16 1.23b16.75 7.28 230.22 b
Se1.50.03ab0.17 0.15 0.26b 6.16 5.31 3.60b 92.48 79.79 4.77b 7.01 6.04 0.93 ¢ 10.81 8.70 115.91d
Se2.00.02b 0.06 0.10 0.18 ¢ 1.12 1.80 3.57b 55.34 89.27 4.55b 3.14 5.06 0.76 d 2.33 3.76 61.99 e
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