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Black soybeans are used as food sources as well as for traditional medicines because they contain an
abundance of natural phenolic compounds. In this study, total phenolic contents (TPCs) of Korean
black seed coat soybean varieties Socheongja (SCJ), Socheong 2 (SC2) and Cheongja 2 (CJ2) as well
as their antioxidant capacities were investigated. Among them, TPCs were abundantly present in the
order of CJ2<SCJ<SC2, and we confirmed that SCJ and SC2 have a higher antioxidant potential than
CJ2. Based on these results, we investigated the cytoprotective effects of SCJ and SC2 in H,O,- stimu-
lated HaCaT human keratinocytes. Our results revealed that treatment with SCJ and SC2 prior to
HyO, exposure significantly increases the viability of HaCaT cells, indicating that the exposure of
HaCaT cells to SCJ and SC2 conferred a protective effect against oxidative stress. SCJ and SC2 also
effectively inhibited H,O»-induced apoptotic cell death through the blocking of mitochondrial dysfunction.
SCJ and SC2 also attenuated the phosphorylation of Histone H2AX. Furthermore, they effectively in-
duced the levels of thioredoxin reductase (TrxR) 1, a potent antioxidant enzyme, which is associated
with the induction of nuclear transcription factor erythroid-2-like factor 2 (Nrf2); however, the protective
effects of SCJ and SC2 were significantly reversed by Auranofin, a TrxR inhibitor. These results indicate
that they have protective activity through the blocking of cellular damage related to oxidative stress
via the Nrf2 signaling pathway. In conclusion, our study indicated that SCJ and SC2 might potentially
serve as novel agents for the treatment and prevention of skin disorders caused by oxidative stress.
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Table 1. Total phenolic contents (GAE, gallic acid equivalent)
and ferric reducing antioxidant power (Trolox, Trolox
equivalent) of water extracts of SCJ, SC2 and CJ2

Total phenolic contents FRAP
Samples mgGAE/g Samples mgTrolox/g
sCJ 447 8+4.57 5CJ 86.4+2.42
5C2 524.2+5.24 SC2 87.2+1.72
d2 437.6%3.66 qJ2 75.2%0.78

*Values are presented as the mean + SD.
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Fig. 1. Effects of SCJ, SC2 and CJ2 extracts on DPPH and ABTS
radical scavenging activities. The absorbances of only
DPPH and ABTS solution at 517 nm and 734 nm were
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internal control.
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Effects of SCJ and SC2 on H,Ox-induced phosphorylation of yH2A.X in HaCaT cells. Cells were pretreated with or without
SCJ (0.5 mg/ml) or SC2 (0.5 mg/ml) for 1 hr, then induced with or without H,O, (0.25 mM) for 24 hr. (A and B) The
cells were lysed and then equal amounts of cell lysates were separated on SDS-polyacrylamide gels and transferred to
membranes. The membranes were probed with specific antibodies against p-yH2A X, and the proteins were visualized using
an ECL detection system. B-actin was used as an loading control.
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Fig. 5. Effects of SCJ and SC2 on the levels of Nrf2, Keapl and TrxR1 in HaCaT cells. The cells were incubated with various
concentrations of SCJ (A) and SC2 (B) for 6 hr. Cellular proteins were separated on SDS-polyacrylamide gels and transferred
to membranes. The membranes were probed with specific antibodies against Nrf2, Keapl and TrxR1. B-actin was used as
the loading control.
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Fig. 7. Effects of SCJ or SC2 on the cell viability in various normal cell lines. (A) RAW 264.7 (A), RT4-D6P2T (B), HEI193 (C),
C2C12 (D), V79-4 (E) and HaCaT (F) cells were treated with the indicated concentrations of SCJ, SC2 and CJ2 (0.625~2.5
mg/ml). After 24 hr, cell viability was assessed by MTT assays and the results are expressed as mean + SD values obtained

from three independent experiments.
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