@®Microstructure and texture evolution
of newly developed 30Nb5Ta30Til15V20Zr
high entropy alloy during high
temperature uniaxial compression
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@ Chromia Photodeposition on a Gold-
and Rutile
Titanium Dioxide Heterojunction
Photocatalyst and Its Water—Splitting
Reaction

Inserted Iron Disilicide
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A solid-state Z-scheme system is constructed using a
sputtering method in which rutile titania (TiO2) and
beta-iron disilicide (B-FeSiz), which act as oxygen (O2)-
and hydrogen (Hz)-evolution photocatalysts,
respectively, are combined with gold (Au), which acts
as a solid electron mediator (B-FeSi2/Au/TiO2,
described as BAT). Platinum (Pt) is selectively
deposited onto B-FeSi2 in BAT using the
photoexcitation of only B-FeSiz to prepare Pt-loaded f3-
FeSiz/Au/TiO2 (Pt/BAT), followed by selective loading
of chromium oxide (CrOx) onto Pt (K. Akiyama ef al.,
ACS Omega 2022, 7, 38744-38751). In this study, we
attempted that CrOx was photodeposited onto both TiO2
and Pt on -FeSiz in Pt/BAT by the photoexcitation of
both TiOz and B-FeSiz to prepare Pt/BAT/CrOx and that
it was only onto Pt on B-FeSiz in Pt/BAT by the
photoexcitation of only -FeSiz to prepare
CrOx/Pt/BAT. We confirmed that CrOx was precipitated
on the surface of not only the B-FeSi2 grain but also
TiOz around the B-FeSiz grain in Pt/BAT/CrOx and that
it was only on the surface of the B-FeSiz grain in
CrOx/Pt/BAT. The Pt/BAT/CrOx with 2 wt % CrOx
photocatalyst greatly enhanced the overall water-
splitting activity (more than 10 times) compared with
CrOx/Pt/BAT with 0.4 wt % CrOx. In addition, the
overall water-splitting activity over Pt/BAT/CrOx with
0.8 wt % CrOx was demonstrated to be approximately
twice as high as that of CrOx/Pt/BAT with 0.8 wt %
CrOx. These observations indicated that CrOx on the
surface of TiOz around the B-FeSiz grain attributed to
the enhancement of the overall water-splitting activity.
This is possibly owing to the enhancement of the
combination of the hole of the valence band in B-FeSiz
and the electron of the conduction band in TiOz at the
heterojunction interfaces by suppressing the contact of
photoexcited carriers with water via B-FeSi>—Au and
Au-TiOz interface and by decreasing the recombination
of them in B-FeSiz and TiOa.
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& Comprehensive characterization of
purified astaxanthin isomers: Structure,
stability,

spectral properties, and

antioxidant activity
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Astaxanthin Z-isomers differ from the naturally
predominant all-E-isomer in their physicochemical
properties; however, their isomer-specific properties
remain unclear. We purified six Z-isomers, including
di-Z-isomers, and investigated their UV—Vis absorption
ability, stability, crystallinity, solubility, and antioxidant
activity. Z-Isomerization resulted in hypsochromic
shifts and decreased molar absorption coefficients;
response factors at 474 nm, referenced to the all-E-
isomer, varied between isomers (e.g., 9Z-isomer = 1.1;
13Z-isomer =~ 1.4; di-Z-isomers ~ 1.1-1.8), supporting
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an accurate quantification. The 9Z-isomer showed the
highest thermal stability, photostability, and free-radical
scavenging among Z-isomers. Astaxanthin Z-isomers
showed higher solubility in olive oil than the all-E-
isomer (e.g., all-E-isomer =~ 12.7 mg L—1; 15Z-isomer
~3930.1 mg L—1; 9Z,13Z-isomer = 2839.4 mg L—1),
consistent with reduced crystallinity upon Z-
isomerization. In contrast, symmetric di-Z-isomers
showed relatively low solubility among the Z-isomers
(e.g., 13Z,13'Z-isomer =~ 760.9 mg L—1), likely
reflecting their higher crystallinity. These findings
enable accurate quantification and isomer-selective

applications.

€A study on olive pomace and leaf:
Their effects on antioxidant activity,
polyphenol content, and proliferation
of human follicle dermal papilla cells
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Olive processing generates unused olive pomace and
leaves. Although these resources are sometimes used as
fertilizers, most are currently discarded, and their
potential value is often overlooked. However, previous
studies have shown that these unused resources are rich
in functional components and nutrients, such as
polyphenols, vitamins, and proteins, which have
beneficial effects on beauty and health. Therefore, in
this study, we evaluated the potential application of
olive pomace and olive leaf in cosmetics. After
preparing extracts from each material using water and
ethanol (EtOH), which are commonly used in
cosmetics, we evaluated the beauty-related effects of
the extracts in vitro. As a result, the water and EtOH
extracts from olive pomace and leaf exhibited DPPH
radical scavenging activity as an indicator of
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antioxidant activity. In addition, polyphenols were
detected in these extracts. Furthermore, EtOH extract of
olive pomace and water extract of olive leaf exhibited
proliferation effect of cultured human follicle dermal
papilla cells (HFDPC). These results suggest that olive
pomace and olive leaf have the potential to provide
beauty-related benefits for skin and hair. This study
provides preliminary data that may support the
potential use of olive pomace and leaf as cosmetic
ingredients. This study has created new value for
underutilized olive resources. This result not only
contributes to local environmental conservation by
reducing waste, but also promotes regional economic
revitalization through the efficient use of agricultural

products and the creation of new industries.
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