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ElIiA facilitates the induction of lipase expression by stearyl alcohol in Ka/stonia sp. NT80.
Genki Akanuma*1, Hayato Ishibashi*l, Takahiro Miyagawa*1l, Rie Yoshizawa*l, Satoru Watanabe*2, Yu
Shiwa3, Hirofumi Yoshikawa*2, 3, Kazutoshi Ushio*4 & Morio Ishizuka*l

*] Department of Applied Chemistry, Faculty of Science and Engineering, Chuo University. *2 Department
of Bioscience, Tokyo University of Agriculture, *3 Genome Research Center, NODAI Research Institute, Tokyo
University of Agriculture, *4 Department of Industrial Chemistry, Niihama National College of Technology
FEMS Microbiology Letters, 339, 48-56, (2013).

BT L — LV CHIEEA SR T &, KEDO U S—BZFETHZ LN TE, 2O L XFRFIpl4 &
W LTeZ RV REIGHEESND Z &M, HIIH L TWeds, EDF X0 B OBILAT & BEReHE
TExEIToT2bDTH D, LT EG SR : Extracellular lipase activity from Ralstonia sp. NT80 is
induced significantly by fatty alcohols such as stearyl alcohol. We found that when lipase expression
was induced by stearyl alcohol, a 14-kDa protein (designated E1iA) was produced concomitantly and
abundantly in the culture supernatant. Cloning and sequence analysis revealed that E1iA shared 30%
identity with the protein—like activator protein of Pseudomonas aeruginosa, which facilitates
oxidation and assimilation of n—hexadecane. Inactivation of the eliA gene caused a significant
reduction in the level of induction of lipase expression by stearyl alcohol. Furthermore, turbidity
that was caused by the presence of emulsified stearyl alcohol, an insoluble material, remained in
the culture supernatant of the DeliA mutant during the late stationary phase, whereas the culture
supernatant of the wild type at 72 h was comparatively clear. In contrast, when lipase expression
was induced by polyoxyethylene (20) oleyl ether, a soluble material, inactivation of eliA did not
affect the extracellular lipase activity greatly. These results strongly indicate that EIliA
facilitates the induction of lipase expression, presumably by promoting the recognition and/or
incorporation of the induction signal that is attributed to stearyl alcohol.
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Immobilization of alkali, alkaline—earth and rare-earth elements by crystalline zirconium
phosphate HZr, (PO,),

Susumu Nakayama™!

*1 Department of Applied Chemistry and Biotechnology Niihama National College of Technology
Journal of the Ceramic Society of Japan, Vol.120, p. 334-337, 2012.

The immobilization of alkali metal elements (M'=Li, Na, K, Rb, Cs), alkaline—earth metal elements
(M™ = Mg, Ca, Sr, Ba) and rare—earth metal elements (M"™ = La, Nd, Sm, Gd, Dy, Ho, Er, Yb) in
crystalline zirconium phosphate HZr, (PO,); was performed by mixing each of the nitrate salts (MNO,,
M (NO,), and MM (NO,),) with the HZr,(PO,), powders followed by a thermal treatment at 700 °C for
5h. The leaching test of these immobilized products, M'Zr,(PO,),, M!'Zr,(P0,)s and M'"'Zr,(PO,),, were
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carried out at 160 °C for 24 h in 1 mol- dm®-HCl using an autoclave. The leaching rate of M!, M"
and M'"" showed a tendency to decrease with an increase in the ionic radius of M', M'' and M"Y

respectively, regardless of the valence of the immobilized metal elements.
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Growth of single-crystals of apatite-type oxide ionic conductor from sintered ceramics
by a seeding method

Susumu Nakayama™!, Akio Ikesue™?, Yoshikatsu Higuchi™?®, Masayuki Sugawara™®, Masatomi Sakamoto
4

*1 Department of Applied Chemistry and Biotechnology Niihama National College of Technology, *?
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Journal of the European Ceramic Society, Vol.33, 207-210, 2013.

A hexagonal apatite—type Lag 5351404 single crystal as an oxide ionic conductor has been
successfully prepared by a method which is based on the single crystallization of the sintered
polycrystalline Lag 33514055 ceramic on the surface of seed single crystal without their melt.
The anisotropy in its conductivity was observed: conductivity component parallel to the c—axis
was ca. 100 times higher than the perpendicular component.
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Carbon oxidation activity of complex oxides (Part 2)
- Characteristics of La, jAg, ;Fe0, synthesized at |ow temperature using co—precipitation method

Susumu Nakayama™!, Ryushio Tokunaga™!, Masaki Shiomi*? Takahiro Naka™®
*1 Department of Applied Chemistry and Biotechnology Niihama National College of Technology, *2
Manufacturing Education Support Center, Niihama National College of Technology, ** Honda R&D Co., Ltd.
Journal of the Ceramic Society of Japan, Vol.121, p. 95-99, 2013.

The perovskite oxide, LaFeQ;, was synthesized by different preparation methods, i.e., the
calcination of co—precipitated precursors (La(Ag)-Fe—C0, and La-Fe—C0,) and a mixture of La,0, and
Fe,0, (La—Fe-0). By using the solution of Ag, the formation temperature (600 ° C) of the LaFeO,

single phase obtained by the calcining of La (Ag) -Fe—C0, was about 500 ° C lower than that of La—Fe—CO0,.
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The formation temperature of the LaFeO, single phase of La—Fe-0 was 1100 ° C as well as that of
La—Fe—C0,. Their carbon oxidations were investigated by DSC (differential scanning calorimetry)
measurements. The DSC exothermic peak of La, 4Ag, ;FeO, obtained by the calcining of La(Ag)-Fe—CO,
at 700 ° C occurred at 409 ° C and showed a higher carbon oxidation activity when compared to LaFe0,
(477 ° C and 562 ° C) obtained by the calcining of La~Fe—C0, and La—Fe—0 at 1100 ° C. The carbon
oxidation activation energies observed for the non-catalyzed and catalyzed reactions (mixture of
La, oAg, ;Fe0,) were 160 kJ-mol™ and 130 kJ-mol™, respectively.
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GENETIC STABILITY ASSESMENT OF LONG-TERM CRYOPRESERVATION OF PLANT BY MORPHOLOGICAL,
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The long—term method of preservation for the fruit using temperature just before food starts
freezing
Shinya. MAKI*1, Kazushi. FUJIWARA*1, Toshikazu. MATSUMOTO*2, Takashi.YAMAGUCHI*3
*] Department of Applied Chemistry and Biotechnology, Niihama National College of Technology, Ehime,
Japan, *2 Faculty of Life and Environmental Science , Shimane University, Shimane, Japan, *3 Aqua &
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Proc. of TUNISIA-JAPAN 2012 Symposium 2012.11

Storage method that remains below 0 ‘C without generation of ice crystals, not frozen is effective
for long—term storage of the fruit. By the fruit stored at below 0 “C, respiratory and enzyme
reaction is suppressed. It is also possible to inhibit the growth of microorganisms adhering to
the fruit. The refrigerator can be operated at low electric bill using the hydrogen storage alloy.
In this study we investigated the transcription of the important gene of an ethylene—biosynthesis

system.
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Incorporation of L-lactide random copolymers with Japanese cypress oil (a@-pinene) using
supercritical carbon dioxide
Chikara Tsutsumi *1, Teruyuki Hara *1, Naohisa Fukukawa *1, Kazuyuki Oro *2, Kazuaki Hata *2, Yuushou
Nakayama *3, Takeshi Shiono *3
*] Department of Applied Chemistry and Biotechnology, Niihama National College of Technology, *2 Research
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Institute for Solvothermal Technology, %3 Department of Applied Chemistry, Graduate School of
Engineering, Hiroshima University
Green Chemistry, Vol. 14, p.1211-1219, (2012)

This study involved the incorporation of useful compounds, such as repellents and antibacterial
agents, at high concentrations in L-lactide (L-LA) random copolymers. The amount of « —pinene
released in gas from the copolymers was also evaluated. Outstanding controlled release properties
were developed using random copolymers of L-LA with vy -valerolactone (VL), & —caprolactone (CL),
tetramethylene carbonate (TEMC) (1, 3-dioxepan—2-one), and 1, 5-dioxepan—2-one (DX0) using tin
2-ethyl-hexanoate [Sn(oct),] as a catalyst at 150°C for 24 h without solvent. Preparation of
controlled release materials was accomplished using o« —pinene from Japanese cypress oil and
synthetic random copolymers of L-LA with cyclic monomers as base materials under supercritical
carbon dioxide (scC0,). Poly(L-LA-ramVL), poly(L-LA-ranCL), poly(L-LA-ran-TEMC), and
poly (L-LA-ranDX0), which have lower 7 and A A values than poly(L-LA) were used for the
impregnation experiments. The oil content of the copolymers was greater than that in poly (L-LA).
The content of oil into poly(L-LA-ran-TEMC) (80:20) was 8.1%, 2.1-fold greater than that in
poly (L-LA) (Lacea H-100) (H-100), and 1. 5—fold greater than that in poly (L-LA) (Lacea H-440) (H-440).
Although a previous study showed that 3. 2% D-1imonene could be incorporated into poly (L-LA-ran—CL)
(85:15) under the same conditions, results of this experiment showed that 5. 8% and 6.6% oil could
be incorporated into poly (L-LA-ramCL) (81:19 or 91:9), respectively. Results from controlled
release experiments demonstrated that the oil content in the polymer decreased upon copolymer
degradation for all copolymers. In gas release tests, polymers H-440 and poly (L-LA—ran-VL) (85:15)
released gas upon hydrolysis. Although the weight loss of H-440 was only 9% at 56 days, the calculated
loss of oil in H-440 was 28%.
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We succeeded in making the glass—ceramics containing an anatase—type TiO, crystal from
B,0,-Ti0,~Sr0 glasses. Photocatalytic properties of these glass—ceramics containing an anatase—type
Ti0, crystal were evaluated by means of photodecomposition methods with a methylene blue. The most
of methylene blue was decomposed by irradiation of ultraviolet rays for 2 hours. It is seen that
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the glass—ceramics prepared in this study have enough a photocatalytic property. The above result
shows that it is possible to make a bulk glass—ceramics having a photoctalytic property.
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