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Abstract: In the present study, the Chuncheon buckwheat extracts prepared from its seed coats, seeds, and stems were
used to determine anti-oxidative effects, the content of rutin and phytic acid, and the protective role against cadmium at the
cellular level. Futhermore, it was evaluated whether the buckwheat, mainly known as a healthy food source, might be
applicable to functional cosmetics. Up to 100 pg/mL of the extract was not toxic in HaCaT and BI16F10 cell lines using
MTT assay. The anti-oxidative capacity of superoxide radicals was shown in seed coats extracts > stem extracts=seed
extracts. Although its content of rutin, known as one of effective anti-oxidants, mainly exists in the stem, any extract did
not eliminate hydroxyl radicals. Phytic acid, known as a heavy metal-chelate agent, was highly concentrated in the stem.
The Chuncheon buckwheat extract had 10% protective effect against the treatment of 50 uM cadmium at which 50% of
HaCaT cells survived. Confocal laser scanning microscope revealed the intracellular generation of reactive oxygen species
(ROS) by cadmium treatment. Finally, we identified that the stem extract had the most protective effect on the elimination
of ROS.
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Figure 1. The effect of the buckwheat extracts on super-
oxide radical elimination (A: Quercetin, B: Seeds, C: Seed
coats, D Stems).
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Figure 3. The effect of the buckwheat extracts on
hydroxyl radical elimination (quercetin conc: 100 ug/mlL,
extracts conc: 500 pg/mL).
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Figure 5. The effect of. the buckwheat ethanol extracts
on the viability of HaCaT cell lines.
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Figure 6. The effect of the buckwheat ethanol extracts
on the viability of BI16F10 cell lines.
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Table 1. The Content of Rutin in the Buckwheat Extracts

Buckwheat extract Rutin content (mg/100g)

Seed coats 12
Seeds 34
Stems 1,827

Table 2. Determination of Phytic acid Content in the
Buckwheat Extracts

Buckwheat extract phytic acid (uM) % dry basis
Seed coats 3036 +521 0.02
Seeds 270.07 + 56.42 0.178
Stems 1,070 £ 170.9 0.706
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Figure 7. HPLC analysis of the buckwheat extracts
including rutin.
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Figure 8. Toxicity of cadmium in HaCaT cell lines.
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Figure 9. Protective effect of phytic acid on cadmium

mediating toxicity.
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Figure 11. Identification of cadmium-mediated intracellular
generation reactive oxygen species and its elimination by
confocal laser microscope (A: PBS, B: Cd, C: PA, D:
extract, E: Cd + PA, I Cd + extract).
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