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Studies on arabinogalactan-proteins, a family of proteoglycan occurred in plants

Graduate School of Science and Engineering Yoichi Tsumuraya

Arabinogalactan-proteins (AGPs) are a family of proteoglycans found in cell walls, plasma membranes, and 
extracellular secretions of plants. They are rich (usually >90%) in carbohydrates, which contain a high 
proportion of galactose and L-arabinose residues, and may also contain smaller amounts of auxiliary sugars 
such as glucuronic acid, 4-O-methyl-glucuronic acid, and L-fucose. The carbohydrate moieties of AGPs have 
been recognized to be biological regulatory polymers functioning in various aspects of plant growth and 
development, such as cell division, programmed cell death, and embryogenesis. The carbohydrate moieties
have very complex structures. Hence, our laboratory has focused on several microbial and plant glycoside 
hydrolases degrading the carbohydrate moieties of AGPs in order to clarify their structures, leading to find 
out the relationships between their structures and physiological functions.
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Ti-Ta-Sn
Scaffold coil

Development of endovascular treatment coil of unruptured cerebral 
aneurysm of the Ti-Ta-Sn alloy

Evaluation of the biocompatibility as a scaffold coil for aneurysm 
endovascular treatment

Abstract
We recently developed a shape-memory alloy, Ti-Ta-Sn, which exhibits an increase in Young's 

modulus after transformation from the martensite parent phase at 423 K. The Ti-Ta-Sn alloy is 
superior to conventional Ti alloys as a biomaterial because of its low rigidity and high strength. 
Furthermore, anode polarization test and metal-ion elution test in quasi-body fluids (RPMI-1640, 
PBS) suggest that the alloy has excellent biocompatibility. In addition, the alloy has excellent 
magnetic susceptibility, good heating characteristics during MRI inspection, and visibility in 
transmitted X-ray images.
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Synthesis of Semiconductor Quantum Dot Phosphor and Its Application to 
Fluorescence Sensing

Department of Functional Materials Science
Takeshi FUKUDA, Miho SUZUKI

Abstract
In recent years, several types of semiconductor quantum dots (QDs) have been 

investigated as phosphors due to their specific optical characteristics such as bright 
fluorescence, wavelength controllability, and high stability. In this manuscript, we 
demonstrated synthesis process of InP/ZnS QDs and their application for fluorescence 
bio-imaging sensing. The InP/ZnS QDs generate various fluorescence spectra by changing 
the diameter due to the quantum confinement effect, and the wavelength was ranged 
from 536 (green) to 627 nm (red). The maximum fluorescence quantum yield was 49.2 % 
for the InP/ZnS QDs dispersed in the pure water. In addition, we also achieved 
fluorescence type pH sensor containing the InP/ZnS QD and the organic dye, which has 
the pH-sensitive fluorescence intensity. The fluorescence intensity ratio (InP/ZnS 
QD/organic dye) linearly increased with increasing pH, and this indicates that the pH 
can be estimated by measuring the fluorescence spectrum. 

CdSe InP CuInS
1

EL
2,3

ZnS

1

InP/ZnS
pH



- 19 - 
 

InP/ZnS
InP 4

toluene (5 mL) indium chloride (0.4 g) dodecylamine (5 g) tris(dimethylamino)phosphine (0.45 g)
180 /24 / InP

InP 1
methanol ( )

(fraction number)
InP

2 InP
thioglycolic acid zinc perchlorate (ZT solution)

InP/ZnS

1
InP/ZnS

3

InP

InP/ZnS
ZT pH

4 ZT
pH InP/ZnS

pH

49.2%

1 InP

InP :10 mL
chloroform:10 mL
methanol:10 mL

1st

methanol 

2nd~

Chloroform

Fraction 1 2 3 4

2 ZnS

Acetonitrile 
5 mL

ZT solution

InP (chloroform): 2 mL
1-buthanol : 0.5 mL
ZT solution:1.5 mL

Acetonitrile 
5 mL

Water 
2 mL

3 InP/ZnS

400 500 600 700

(

(nm)

1
2
3
4
5
6

526nm 627nm

=365nm

Fraction number



- 20 - 
 

3. InP/ZnS pH
CdSe/ZnS pH

5

6

InP/ZnS
pH

5 pH
pH

InP/ZnS
5

fluorescein

InP/ZnS

InP/ZnS

pH pH
InP/ZnS

pH

470 570 670 770

(
)

(nm)

pH7.5
pH8.0
pH9.0

0

2

4

6

8

10

12

7 8 9 10
pH

ex=450nm

InP/ZnS

(a) (b)
6 InP/ZnS- (a) pH (b) pH  

20

30

40

50

60

5 6 7 8 9 10 11 12

(%
)

ZT pH

4 InP/ZnS

ZT pH

5 InP/ZnS

pH

InP/ZnSII



- 21 - 
 

6(a) InP/ZnS- pH
InP/ZnS pH

InP/ZnS
6(b) InP/ZnS

pH pH

InP/ZnS - pH

1. P. Reiss, M. Protière, and L. Li, “Core/Shell Semiconductor Nanocrystals”, Small, vol.5, 
pp.154-168 (2009).
2. W. R. Algar, A. J. Tavares, and U. J. Krull,” Beyond labels: A review of the application of quantum 
dots as integrated components of assays, bioprobes, and biosensors utilizing optical transduction”, 
Anal. Chim. Acta, vol.673, pp.1-25 (2010).
3. , “Colloidal quantum dot light-emitting devices”, Nano rev., vol.1, 
pp.5202-1-5202-7.
4. C. Li, M. Ando, H. Enomoto, and N. Murase, “Highly Luminescent Water-Soluble InP/ZnS 
Nanocrystals Prepared via Reactive Phase Transfer and Photochemical Processing”, J. Phys. Chem. C, 
vol.112, pp.20190-20199 (2008).
5. T. Kurabayashi, N. Funaki, T. Fukuda, S. Akiyama, and M. Suzuki, “CdSe/ZnS Quantum Dots 
Conjugated with a Fluorescein Derivative: a FRET-based pH Sensor for Physiological Alkaline 
Conditions”, Anal. Sci., vol.30, pp.545-550 (2014).
6. T. Fukuda, N. Funaki, T. Kurabayasahi, M. Suzuki, D. Yoon, A. Nakahara, T. Sekiguchi, and S.
Shoji, “Real-Time Monitoring of Chemical Reaction in Microdroplet Using Fluorescence 
Spectroscopy”, Sensors and Actuators B, vol.203, pp.536-542 (2014).



- 22 - 
 

forum in FORUM

MultiMode8

AFM NanoScopeIII 20
AFM

3
80 300 700

2 3

25 AFM Bruker
MultiMode8

1 AFM

1
2

2

AFM MultiMode8  

 
 

 

 



- 23 - 
 

AFM
3 4

2 4
ScanAsyst AFM

ScanAsyst

ScanAsyst
5

125 m 125 m 10 m 10 m

3

ScanAsyst
Tapping

Contact
Electrical&Magnetic

Section Roughness 3D
4

 
 

 

 
 

 



- 24 - 
 

forum in FORUM

inVia  

 

 

/

24 25
inVia

 
 

inVia
XYZ  112 76 29 mm

LEICA
5~100 6 50

 

532 nm 150 mW 785 nm 300 mW 2
4

(3- -2,5- )(P3HT) 532 nm 785 nm
532 nm 785 nm

2  

1 



- 25 - 
 

inVia
100 cm-1 532 nm

Eclipse LWN Filter 3000 l/mm vis
5 cm-1

L- 9.7 cm-1 3
 
Streamline

inVia m

4

Streamline  

75 m 5500 Streamline
520 cm-1

5(b) 4

 

 

5(a) 
5(b) 
520 cm-1

5(c)

3 L-2 P3HT

4 



- 26 - 
 

SynchroScan 2
1800 l/mm vis 1200 l/mm 633/780

50 85 nm

CCD
SynchroScan

6 SynchroScan

 
 
WiRE4.0 WiRE4.0 /

2

( ) PC
spectral search

 
 

 
 
 
 

/2 /4 /2

3  

6 
532 nm

7 WiRE4.0



- 27 - 
 

forum in FORUM

70 90%

Leica EM HPM100 Leica EM CPC
Leica EM UC7/FC7
Leica EM HPM100 1

2,100 bar

1

6 mm

Gatan 
Alto 1000

Hitachi S-3400N

X EDX
Bruker XFlash 5010

80°C
1 Leica EM HPM100  



- 28 - 
 

Leica EM CPC 2

Gatan Alto 1000
Hitachi 

S-3400N

Gatan Model 626 200 kV
FEI Tecnai G2

Leica EM UC7/FC7 3

Leica EM HPM100

Hitachi 
S-3400N

Gatan Model
626 200 kV

FEI Tecnai G2

Leica EM 
UC7/FC7

Hitachi S-3400N
Gatan Model 626 200 kV FEI Tecnai G2

3 Leica EM FC7

2 Leica EM CPC



- 29 - 
 

forum in FORUM

D8 DISCOVER

1. 
X

2
VÅNTEC500

X Y Z Phi Psi 5 2

X
X TURBO X-RAY SOURCE: 6 kW

X

In-Plane

10 m
X

X
X 0

2

DIFFRAC.SUITE DAVINCI

DIFFRAC.EVA LEPTOS

1 D8DISCOVER

2 5



- 30 - 
 

2. 2
3 2

200 mm
2 1

30 60 sec.
Psi

2

4(a) (b)
2 2

Psi X

3.
5 2

3D
Psi

0
3D 1

2 2
Psi

1 60 sec. Psi
5 20

Psi

PDF
SMAP

3

4 (a)

(b)

5 3D



- 31 - 
 

forum in FORUM

X  D8 ADVANCE

X XRD

4 XRD
2 XRD 6 MXP18VA

MXP18A 24 25
X 25

D8 ADVANCE D8 DISCOVER D8 ADVANCE

1  X
Cu

2  
280 mm

0.01° 2
3  

1



- 32 - 
 

4  

TWIN

DIFFRAC.SUITE DAVINCI
Bragg-Brentano

5  
1 LYNXEYE XE

190 3°
0 450 1

K Cu Ni
Cu X Fe Co

LYNXEYE XE
680 eV for Cu radiation at 298K K

X K S/N

in-situ

1  Anton Paar  HTK 1200N
1200ºC

1.0ºC
2  Anton Paar  TTK 450

-190ºC 450ºC

1.0ºC

-190ºC 1200ºC
in-situ

2

3



- 33 - 
 

forum in FORUM

 

 
   

 
 

1
2

ICP
 

 
26 3

SCION SQ SCION SQ

 
 

SCION SQ

 
 

SCION SQ
 

SCION SQ

1



- 34 - 
 

 

 

1

 

 
 

PC NIST
NIST GC

NIST

NIST
 

 

2012
SCION SQ

PC
 

 



- 35 - 
 

SCION SQ

 
 

 
 



- 36 - 
 

 

X
 

 

X X
24 11 29 ( )15 16 30

56
45

X 2
X

X
X

X 4

 

X
2



- 37 - 
 

X

 

    
 

URL https://soar-ir.shinshu-u.ac.jp/dspace/handle/10091/17016 
 

 



- 38 - 
 



- 39 - 
 

 

 

 
25 9 25 13:30 15:00

19
DNA

2

IonPGM DNA

RNA

small RNA
 

BacMan
BrdU DNA

 
 



- 40 - 
 

25

2

70

( ) 25

2000

pH

16L 20L

1 25 2 4 2010-13

20 3

HP

2

pH

( 3 )

6

25 VOC(

)

pH 1 3 8.8 9

pH 7 pH

2



- 41 - 
 

25 6

 

 
1

 

2



- 42 - 
 

 

 



- 43 - 
 

1
 



- 44 - 
 

 



- 45 - 
 

25 10 22 14 40 2

132



- 46 - 
 

25
 
 

Futamata M, Handa S, Suzuki H, Chiba H. Critical importance of nanogaps between metal 
nanoparticles and metal substrates in surface enhanced raman scattering. Proceedings of SPIE. 
Society of Photo-Optical Instrumentation Engineers; 2013; 8815 (Nanoimaging and 
Nanospectroscopy):881519/1–881519/17. 

Handa S, Yu Y, Yajima T, Futamata M. Highly-sensitive Raman spectroscopy using gold and silver 
nanoparticles. Hyomen Kagaku. Nippon Hyomen Kagakkai; 2013;34(8):449–54. 

-santalol derivatives. Natural 
Product Communications. Natural Product Inc.; 2013;8(7):869–71. 

Kishi M, Kubo Y, Ishikawa R, Shirai H, Ueno K. Efficient organic photovoltaic cells using MoO3
hole-transporting layers prepared by simple spin-cast of its dispersion solution in methanol. Japanese 
Journal of Applied Physics. Japan Society of Applied Physics; 2013;52(2):020202/1–020202/3. 

Kuwabara T, Saito M, Guo J-D, Nagase S. Unexpected Formation of Ru2Sn2 Bicyclic 
Four-Membered Ring Complexes with Butterfly and Inverse-Sandwich Structures. Inorganic 
Chemistry. American Chemical Society; 2013;52(7):3585–7.

Mikami H, Toyoda E, Nakata N, Ishii A. Synthesis of [SSSS]-type bis(thiophenol) ligand based on a 
trans-cyclooctane-1,2-diyl(thio) platform and an unexpected reaction with platinum complexes to 
produce sulfide-bis(thiolato) PtII complex. Journal of Sulfur Chemistry. Taylor & Francis Ltd.; 
2013;34(6):661–70.

Nakata N, Toda T, Matsuo T, Ishii -Olefins by Hafnium 
Complex Incorporating with a trans-Cyclooctanediyl-Bridged [OSSO]-Type Bis(phenolate) Ligand. 
Macromolecules (Washington, DC, United States). American Chemical Society; 
2013;46(17):6758–64. 

Saito M, Akiba T, Kaneko M, Kawamura T, Abe M, Hada M, et al. Synthesis, Structure, and 
Reactivity of Lewis Base Stabilized Plumbacyclopentadienylidenes. Chemistry - A European Journal. 
Wiley-VCH Verlag GmbH & Co. KGaA; 2013;19(50):16946–53 (Selected as a back cover).



- 47 - 
 

Saito M, Fujita M, Kanatomi Y, Ishimura K. Debromination of 1,2-bis(phenylseleno)benzene 
dibromide. Bulletin of the Chemical Society of Japan. Chemical Society of Japan; 2013;86(8):990–2. 

Toda T, Nakata N, Matsuo T, Ishii A. Synthesis, Structure, and 1-Hexene Polymerization Catalytic 
Ability of Group 5 Metal Complexes Incorporating an [OSSO]-Type Ligand. ACS Catalysis. 
American Chemical Society; 2013;3(8):1764–7.

Yamaguchi Y, Nakata N, Ishii A. Strong Solid-State Phosphorescence of 1,2-Telluraplatinacycles 
Incorporated into Rigid Dibenzobarrelene and Triptycene Skeletons. European Journal of Inorganic 
Chemistry. Wiley-VCH Verlag GmbH & Co. KGaA; 2013;2013(30):5233–9. 

Yu Y, Handa S, Yajima T, Futamata M. Flocculation of Ag nanoparticles elucidating adsorbed 
p-mercaptobenzoic acid by surface enhanced Raman scattering. Chemical Physics Letters. Elsevier 
B.V.; 2013;560:49–54.

‘‘ (Aroma components of incense)’’
(J. Japan Association on Odor Environment), 44, 133–140 (2013).

Endo M, Kotake T, Watanabe Y, Kimura K, Tsumuraya Y. Biosynthesis of the carbohydrate moieties 
of arabinogalactan proteins by membrane- -glucuronosyltransferases from radish primary 
roots. Planta. Springer; 2013;238(6):1157–69. 

Otsuru M, Yu Y, Mizoi J, Kawamoto-Fujioka M, Wang J, Fujiki Y, et al. Mitochondrial 
Phosphatidylethanolamine Level Modulates Cyt c Oxidase Activity to Maintain Respiration Capacity 
in Arabidopsis thaliana Rosette Leaves. Plant and Cell Physiology. Oxford University Press; 
2013;54(10):1612–9. 

Fujiki Y, Kudo K, Ono H, Otsuru M, Yamaoka Y, Akita M, et al. Genetic disruption of CRC 12S 
globulin increases seed oil content and seed yield in Arabidopsis thaliana. Plant Biotechnology 
(Tokyo, Japan). Japanese Society for Plant Cell and Molecular Biology; 2013;30(4):327–33. 

Jimbo H, Noda A, Hayashi H, Nagano T, Yumoto I, Orikasa Y, et al. Expression of a highly active 
catalase VktA in the cyanobacterium Synechococcus elongatus PCC 7942 alleviates the 
photoinhibition of photosystem II. Photosynthesis Research. Springer; 2013;117(1-3):509–15. 

Kotake T, Hamamoto S, Saito T, Ohnishi J, Komatsu T, Tsumuraya Y. Characterization of 
alkali-soluble polysaccharides in deep subsoil layers. Soil Science and Plant Nutrition (Abingdon, 
United Kingdom). Taylor & Francis Ltd.; 2013;59(6):871–6. 



- 48 - 
 

-Galactosyl Yariv 
-1,3-galactan of arabinogalactan proteins. Plant Physiology. American Society 

of Plant Biologists; 2013;161(3):1117–26.

Hashimoto M, Seki T, Matsuoka S, Hara H, Asai K, Sadaie Y, et al. Induction of extracytoplasmic 
function sigma factors in Bacillus subtilis cells with defects in lipoteichoic acid synthesis. 
Microbiology (Reading, United Kingdom). Society for General Microbiology; 2013;159(1):23–35.

Aizawa S, Sakata I, Nagasaka M, Higaki Y, Sakai T. Negative regulation of neuromedin U mRNA 
expression in the rat pars tuberalis by melatonin. PLoS One. Public Library of Science;
2013;8(7):e67118. 

Inoue M, Aizawa S, Higaki Y, Kawashima A, Koike K, Takagi H, et al. Detailed morphogenetic 
analysis of the embryonic chicken pars tuberalis as glycoprotein alpha subunit positive region. 
Journal of Molecular Histology. Springer; 2013;44(4):401–9.

Mondal A, Aizawa S, Sakata I, Goswami C, Oda S, Sakai T. Mechanism of ghrelin-induced gastric 
contractions in Suncus murinus (house musk shrew): involvement of intrinsic primary afferent 
neurons. PLoS One. Public Library of Science; 2013;8(4):e60365. 

Miyano Y, Sakata I, Kuroda K, Aizawa S, Tanaka T, Jogahara T, et al. The role of the vagus nerve in 
the migrating motor complex and ghrelin- and motilin-induced gastric contraction in suncus. PLoS 
One. Public Library of Science; 2013;8(5):e64777.

Sakata I, Sakai T. Animal models in study of food intake and enterokinesis. Suncus murinus, a small 
mammal which produces motilin and ghrelin. G.I. Research. Sentan Igakusha; 2013;21(1):25–30.

Ma L, Kazama Y, Inoue H, Abe T, Hatakeyama S, Tanaka S. The type of mutations induced by 
carbon-ion-beam irradiation of the filamentous fungus Neurospora crassa. Fungal Biology. Elsevier 
Ltd.; 2013;117(4):227–38.

Gong Z, Yoshimura M, Aizawa S, Kurotani R, Zigman JM, Sakai T, et al. G protein-coupled receptor 
120 signaling regulates ghrelin secretion in vivo and in vitro. American Journal of Physiology. 
American Physiological Society; 2014;306(1, Pt. 1):E28–E35.

Kurashima K, Chae M, Inoue H, Hatakeyama S and Tanaka S. Ultraviolet sensitive-5 is deficient for 
a mitofusin homologue, fzo1, which is involved in the maintenance of long lifespan in Neurospora 
crassa. Eukaryotic Cell. 2013, 12(2):233–143.



- 49 - 
 

Yagi S, Noguchi S, Hijikata Y, Kuboya S, Onabe K, Yaguchi H. Conversion efficiency of 
-doped superlattices. Japanese Journal of Applied 

Physics. Japan Society of Applied Physics; 2013;52(10, Pt. 1):102302/1–102302/4. 

Myoren H, Taguchi S, Ohshima K, Wakatsuki T, Taino T, Parlato L, et al. Performance of 
superconducting single-photon detectors using NbN/NiCu nanowires. IEEE Transactions on Applied 
Superconductivity. Institute of Electrical and Electronics Engineers; 2013;23(3, Pt. 
1):2201304/1–2201304/4. 

Yagi S, Suzuki J, Orihara M, Hijikata Y, Yaguchi H. Stacked structure of self-organized cubic InN 
nano-dots grown by molecular beam epitaxy. Physica Status Solidi C: Current Topics in Solid State 
Physics. Wiley-Blackwell; 2013;10(11):1545–8.

Suzuki J, Orihara M, Yagi S, Hijikata Y, Yaguchi H. RF-MBE growth of cubic InN nano-scale dots 
on cubic GaN. Journal of Crystal Growth. Elsevier B.V.; 2013;378:454–8.

Kodama K, Kobayashi A, Hirose T. Synthesis and spectral properties of ruthenium(II) complexes 
based on 2,2’-bipyridines modified by a perylene chromophore. Tetrahedron Letters. Elsevier Ltd.; 
2013;54(40):5514–7. 

Wang Q, Mitsumura N, Chen Q, Apar P, Niida H, Ito S, et al. Suppression method of the 
condensation reaction during phenol liquefaction of woody material. WIT Transactions on Ecology 
and the Environment. WIT Press; 2013;176(Energy and Sustainability IV):279–90. 

Kinoshita H, Uemura R, Fukuda D, Miura K. Platinum-Catalyzed One-Pot Alkenylation of 
Aldehydes Using Alkynes and Triethylsilane: Dual Catalysis by Platinum(II) Chloride. Organic 
Letters. American Chemical Society; 2013;15(21):5538–41. 

Nagashima S, Yamazaki H, Kudo K, Kamiguchi S, Chihara T. S-Acylation of aliphatic and aromatic 
thiols with carboxylic acids and their esters over solid acid catalysts in the gas phase at temperatures 
above 200 °C. Applied Catalysis, A: General. Elsevier B.V.; 2013;464–465:332–8.

Takeshi K, Takagi K, Fukuda T, Chihara T, Tajima Y. Film-forming properties of fullerene 
derivatives in electrospray deposition method. Journal of Surface Engineered Materials and 
Advanced Technology. Scientific Research Publishing, Inc.; 2013;3(1A):84–88, 5 pp. 



- 50 - 
 

Jinzaki T, Arakawa M, Kinoshita H, Ichikawa J, Miura K. Nucleophilic Addition of 
-(Dimethylsilyl)nitriles to Aldehydes and Ketones. Organic Letters. American Chemical Society;

2013;15(14):3750–3. 

Shitara H, Shintani T, Kodama K, Hirose T. Solvent-Induced Reversed Stereoselectivity in 
Reciprocal Resolutions of Mandelic Acid and erythro-2-Amino-1,2-diphenylethanol. Journal of 
Organic Chemistry. American Chemical Society; 2013;78(18):9309–16. 

Wang Q, Qiao Q, Chen Q, Mitsumura N, Kurokawa H, Sekiguchi K, et al. Process analysis of waste 
bamboo materials using solvent liquefaction. WIT Transactions on Ecology and the Environment. 
WIT Press; 2013;176(Energy and Sustainability IV):267–77. 

Miura H. Catalyst technology for butadiene preparation: dehydrogenation and oxidative 
dehydrogenation. Petrotech (Tokyo, Japan). Sekiyu Gakkai; 2013;36(3):205–9. 

Kinoshita H, Takahashi H, Miura K. Regioselective synthesis of multisubstituted benzenes by 
palladium- -iodo- -silylstyrenes with alkynes. Organic Letters. 
American Chemical Society; 2013;15(12):2962–5.

Kakiage M, Yoshikoshi D, Yanase I, Kobayashi H. Preparation of crystalline turbostratic boron 
nitride nanoparticles by combination of precursor compound formation and impurity segregation 
from boric acid and urea. Key Engineering Materials. Trans Tech Publications Ltd.; 
2013;534(Advanced Micro-Device Engineering III):55–60, 7 pp. 

Tahara N, Kakiage M, Yanase I, Kobayashi H. Effect of addition of tartaric acid on synthesis of 
boron carbide powder from condensed boric acid-glycerin product. Journal of Alloys and Compounds. 
Elsevier B.V.; 2013;573:58–64.

Yanase I, Mizuno T, Kobayashi H. Structural phase transition and thermochromic behavior of 
synthesized W-substituted CuMoO4. Ceramics International. Elsevier Ltd.; 2013;39(2):2059–64. 

Nagashima S, Kudo K, Yamazaki H, Kamiguchi S, Chihara T. Gas-phase S-alkylation of 
benzenethiol with aliphatic alcohols, ethers, esters, alkyl halides and olefins over halide cluster 
catalysts of Groups 5 and 6 transition metals. Applied Catalysis, A: General. Elsevier B.V.;
2013;450:50–6.

Kurokawa H, Miura K, Yamamoto K, Sakuragi T, Sugiyama T, Ohshima M, et al. Oligomerization of 
-olefins using heterogeneous catalyst prepared by immobilization of 

-diiminenickel(II) complex into fluorotetrasilicic mica interlayer. Catalysts. MDPI AG;
2013;3(1):125–36.



- 51 - 
 

Kakiage M, Tahara N, Watanabe R, Yanase I, Kobayashi H. Microstructure in precursor formed by 
controlling composition of condensed boric acid-poly(vinyl alcohol) product for low-temperature 
synthesis of boron carbide powder. Journal of the Ceramic Society of Japan. Ceramic Society of 
Japan; 2013;121(Jan.):40–4. 

Yamakawa T, Kinoshita H, Miura K. Synthetic utility of tribenzyltin hydride and its derivatives as 
easily accessible, removable, and decomposable organotin reagents. Journal of Organometallic 
Chemistry. Elsevier B.V.; 2013;724:129–34. 

Kakiage M, Tahara N, Tominaga Y, Yanagidani S, Yanase I, Kobayashi H. Effect of molecular 
structure of polyols with different molecular characteristics on synthesis of boron carbide powder. 
Key Engineering Materials. Trans Tech Publications Ltd.; 2013; 534 (Advanced Micro-Device 
Engineering III):61–65, 6 pp. 

Ouchi K, Saito S, Shibukawa M. New Molecular Motif for Recognizing Sialic Acid Using Emissive 
Lanthanide-Macrocyclic Polyazacarboxylate Complexes: Deprotonation of a Coordinated Water 
Molecule Controls Specific Binding. Inorganic Chemistry. American Chemical Society;
2013;52(11):6239–41. 

Kakiage M, Kobayashi H. Synthesis of boron carbide powder by soft chemical process. Journal of 
Technical Association of Refractories, Japan. Technical Association of Refractories, Japan; 
2013;33(3):155–67.

Kato M, Hari T, Saito S, Shibukawa M. Determination of free lime in steelmaking slags by use of 
ethylene glycol extraction/ICP-AES and thermogravimetry. Tetsu to Hagane. Iron and Steel Institute 
of Japan; 2014;100(3):10–5. 

Kamiguchi S, Takeda K, Kajio R, Okumura K, Nagashima S, Chihara T. Application of Solid-State 
Molybdenum Sulfide Clusters with an Octahedral Metal Framework to Catalysis: Ring-Opening of 
Tetrahydrofuran to Butyraldehyde. Journal of Cluster Science. Springer; 2013;24(2):559–74. 

Kurokawa H, Nakazato Y, Tahara S, Katakura T, Ishihama Y, Sakuragi T, et al. Copolymerization of 
-Diimine Ni(II) 

Complexes Immobilized into a Fluorotetrasilicic Mica Interlayer in the Presence of an 
Alkylaluminum Compound. Macromolecular Reaction Engineering. Wiley-VCH Verlag GmbH & Co. 
KGaA; 2013;7(3-4):125–34. 

Kano Y, Ohshima M, Kurokawa H, Miura H. Dehydrogenation of ethylbenzene over Fe-Ce-Rb and 
Fe-Ce-Cs mixed oxide catalysts. Reaction Kinetics, Mechanisms and Catalysis. Akademiai Kiado;
2013;109(1):29–41.



- 52 - 
 

Saito S, Kawashima M, Ohshima H, Enomoto K, Sato M, Yoshimura H, et al. Separation of 
metalloproteins using a novel metal ion contaminant sweeping technique and detection of
protein-bound copper by a metal ion probe in polyacrylamide gel electrophoresis: distribution of 
copper in human serum. Analyst (Cambridge, United Kingdom). Royal Society of Chemistry;
2013;138(20):6097–105.

, ‘‘ ’’,
, 30, 5–12 (2013).

Sakai M, Kodama D, Okano Y, Sakuraba T, Honda Z, Kitajima A, et al. Magnetoresistance generated 
by combination of spin-orbit interaction and applied magnetic field in bipolar conductors. Japanese 
Journal of Applied Physics. Japan Society of Applied Physics; 2013;52(9, Pt. 1):093001/1–093001/8. 

Arai S, Fujimori A. Structural estimation of functional organized molecular films by using polarized 
near-edge x-ray absorption fine structure spectroscopy. Bunseki Kagaku. Nippon Bunseki Kagakkai;
2013;62(7):611–25.

Fukuda T, Takagi K, Liao Y. Insertion of fullerene layer for bulk heterojunction organic photovoltaic 
cell fabricated by electrospray deposition method. Physica Status Solidi RRL: Rapid Research Letters. 
Wiley-VCH Verlag GmbH & Co. KGaA; 2013;7(12):1055–8.

Tajima R, Kamishima K, Kakizaki K, Hiratsuka N, Fujimori A, Sakai M, et al. Synthesis of a new 
U-type hexaferrite Ba4Cu2Fe36O60. Transactions of the Materials Research Society of Japan. 
Materials Research Society of Japan; 2013;38(3):451–4.

Takeshi K, Takagi K, Fukuda T, Chihara T, Tajima Y. Film-forming properties of fullerene 
derivatives in electrospray deposition method. Journal of Surface Engineered Materials and 
Advanced Technology. Scientific Research Publishing, Inc.; 2013;3(1A):84–88, 5 pp. 
Fujimori A. Fabrication and structural estimation of “polymer nanosphere multilayered organization”. 
MATEC Web of Conferences. EDP Sciences; 2013;4:03002/1–03002/4, 4 pp. 

Hiratsuka N, Yuki S, Kamishima K, Kakizaki K. Fine structure and magnetic properties of Ni-Zn 
ferrite nanoparticles prepared by ultrasonic spray pyrolysis. Funtai oyobi Funmatsu Yakin. Funtai 
Funmatsu Yakin Kyokai; 2013;60(6):257–62.

Fukuda T, Kimura S, Kamata N, Mori K, Hatano K. Improved Signal-to-Noise Ratio of 
Green-Sensitive Organic Photoconductive Device by Doping Silole Derivative. Molecular Crystals 
and Liquid Crystals. Taylor & Francis, Inc.; 2013;578(1):119–26.



- 53 - 
 

Khatri I, Tang Z, Hiate T, Liu Q, Ishikawa R, Ueno K, et al. Optical and carrier transport properties 
of graphene oxide based crystalline-Si/organic Schottky junction solar cells. Journal of Applied 
Physics (Melville, NY, United States). American Institute of Physics;
2013;114(23):234506/1–234506/7. 

Ishimaru Y, Kobayashi Y, Fujihara T. Preparation of Nickel(II) 
5,10,15,20-tetraphenyl[1,2-c]pyrrolo-21-ethylcarboxyl-22-dipyrrylmethylporphyrin. X-Ray Structure 
Analysis Online. Japan Society for Analytical Chemistry; 2013;29(9):37–38, 2 pp. 

Suzuki M, Ishimaru Y, Saito A, Nishigaki K. Simple preparation of green fluorescent protein 
-cyclodextrin in a site specific manner. Analytical Sciences. Japan Society for 

Analytical Chemistry; 2013;29(8):811–4. 

Ishimaru Y, Yokomizo K, Fujihara T. crystal structure of nickel(II) 
5,10,15,20-tetraphenyl[1,2-c](4’,5'- dimethyl)imidazolylpyrrolo-21-ethylcarboxylporphyrin. X-Ray 
Structure Analysis Online. Japan Society for Analytical Chemistry; 2013;29(10):39–40, 2 pp. 

Ishimaru Y, Yokomizo K. 1H NMR analysis of a self-assembling system of pyrrole-fused 
porphyrin-zinc complexes. Bunseki Kagaku. Nippon Bunseki Kagakkai; 2013;62(10):937–41. 

Liu Q, Khatri I, Ishikawa R, Fujimori A, Ueno K, Manabe K, et al. Improved photovoltaic 
performance of crystalline-Si/organic Schottky junction solar cells using ferroelectric polymers. 
Applied Physics Letters. American Institute of Physics; 2013;103(16):163503/1–163503/5. 

Fujimori A, Arai S, Kusaka J, Kubota M, Kurosaka K. Formation and structure of Langmuir-Blodgett 
films of organo-modified aluminosilicate with high surface coverage. Journal of Colloid and 
Interface Science. Elsevier B.V.; 2013;392:256–65. 

Liu Q, Imamura T, Hiate T, Khatri I, Tang Z, Ishikawa R, et al. Optical anisotropy in 
solvent-modified poly(3,4-ethylenedioxythiophene):poly(styrenesulfonic acid) and its effect on the 
photovoltaic performance of crystalline silicon/organic heterojunction solar cells. Applied Physics 
Letters. American Institute of Physics; 2013;102(24):243902/1–243902/4. 

Liu Q, Khatri I, Ishikawa R, Ueno K, Shirai H. Effects of molybdenum oxide molecular doping on 
the chemical structure of poly(3,4-ethylenedioxythiophene):poly(stylenesulfonate) and on carrier 
collection efficiency of silicon/poly(3,4-ethylenedioxythiophene):poly(stylenesulfonate) 
heterojunction solar . Applied Physics Letters. American Institute of Physics; 
2013;102(18):183503/1–183503/4. 

Khatri I, Tang Z, Liu Q, Ishikawa R, Ueno K, Shirai H. Green-tea modified multiwalled carbon 
nanotubes for efficient poly(3,4-ethylenedioxythiophene):poly(styrenesulfonate)/n-silicon hybrid 
solar cell. Applied Physics Letters. American Institute of Physics; 2013;102(6):063508/1–063508/5.



- 54 - 
 

Hatano K, Matsuoka K, Terunuma D. Carbosilane glycodendrimers. Chemical Society Reviews. Royal 
Society of Chemistry; 2013;42(11):4574–98.

Sakuraba T, Hirama H, Sakai M, Honda Z, Hayakawa M, Okoshi T, et al. Crystal growth of magnetic 
dihydride GdxY1-xH2 for generation of spin current. Journal of Crystal Growth. Elsevier B.V.;
2013;378:351–5.

Hirama H, Hayakawa M, Okoshi T, Sakai M, Higuchi K, Kitajima A, et al. Enhancement of hydrogen 
uptake for Y and Gd films by thin Ni surface overlayers. Journal of Crystal Growth. Elsevier B.V.; 
2013;378:356–60.

Li T, Honda Z, Fukuda T, Luo J, Kamata N. Fabrication and characterization of Zn3V2O8 phosphor 
by sol-gel process. Journal of Sol-Gel Science and Technology. Springer; 2013;66(2):225–30.

Kishi M, Kubo Y, Ishikawa R, Shirai H, Ueno K. Efficient organic photovoltaic cells using MoO3

hole-transporting layers prepared by simple spin-cast of its dispersion solution in methanol. Japanese 
Journal of Applied Physics. Japan Society of Applied Physics; 2013;52(2):020202/1–020202/3. 

Yamaoka M, Asami S-S, Funaki N, Kimura S, Liao Y, Fukuda T, et al. Preparation of organic 
light-emitting diode using coal tar pitch, a low-cost material, for printable devices. PLoS One. Public 
Library of Science; 2013;8(5):e62903. 

Okoshi T, Hayakawa M, Hirama H, Sakai M, Higuchi K, Kitajima A, et al. Influence of hydrogen 
incorporation on texture and grain size in YH2 films. Journal of Crystal Growth. Elsevier B.V.; 
2013;378:388–92.

Kitamura Y, Koshino H, Nakamura T, Tsuchida A, Nitoda T, Kanzaki H, et al. Total synthesis of the 
proposed structure for pochonicine and determination of its absolute configuration. Tetrahedron 
Letters. Elsevier Ltd.; 2013;54(11):1456–9.

Ogiso M, Matsuoka K, Okada T, Imai T, Itoh M, Imamura T, et al. Immobilization of carbohydrate 
clusters on a quartz crystal microbalance sensor surface. Journal of Colloid and Interface Science. 
Elsevier B.V.; 2013;393:257–63.

Ogiso M, Kobayashi J, Imai T, Matsuoka K, Itoh M, Imamura T, et al. Carbohydrate immobilized on 
a dendrimer-coated colloidal gold surface for fabrication of a lectin-sensing device based on 
localized surface plasmon resonance spectroscopy. Biosensors & Bioelectronics. Elsevier B.V.;
2013;41:465–70.

Rahman MM, Kitao S, Tsuji D, Suzuki K, Sakamoto J-I, Matsuoka K, et al. Inhibitory effects and 
specificity of synthetic sialyldendrimers toward recombinant human cytosolic sialidase 2 (NEU2). 
Glycobiology. Oxford University Press; 2013;23(4):495–504.



- 55 - 
 

T. Fukuda, K. Takagi, N. Kamata, J. Ju, and Y. Yamagata, “Reduced Surface Roughness of 
P3HT:PCBM Thin Films with Different Ratios by Electrospray Deposition Method”, IEICE Trans. 
Electron., vol.E96-C, 362–364 (2013). 

T. Fukuda, S. Kimura, R. Kobayashi, and A. Furube, “Ultrafast Study of Charge Generation and 
Device Performance of a Silole–Doped Fluorene-Mixed Layer for Blue-Sensitive Organic 
Photoconductive Devices”, Phys. Status Sol.(a), vol.210, 2674–2682 (2013). 

, , 14 , “
( )”, ( ) , 139–148 (2013).

, , , , , “
”, , vol.79, 170–175 (2013). 

Chen Q, Wang Q, Mitsumura N, Niida H. Improved cellulose by ionic liquid mixture with solid acid 
catalysis and its application in polyethylene glycol liquefaction. Materials Sciences and Applications. 
Scientific Research Publishing, Inc.; 2013;4(12):839–845, 7 pp. 

Hasegawa Y, Murata M, Tsunemi F, Saito Y, Shirota K, Komine T, et al. Thermal Conductivity of an 
Individual Bismuth Nanowire Covered with a Quartz Template Using a 3-Omega Technique. Journal 
of Electronic Materials. Springer; 2013;42(7):2048–55.
Kim KH, Sekiguchi K, Kudo S, Kinoshita M, Sakamoto K. Carbonaceous and ionic components in 
ultrafine and fine particles at four sampling sites in the vicinity of roadway intersection. Atmospheric 
Environment. Elsevier Ltd.; 2013;74:83–92. 

Murata M, Tsunemi F, Saito Y, Shirota K, Fujiwara K, Hasegawa Y, et al. Temperature Coefficient 
of Electrical Resistivity in Individual Single-Crystal Bismuth Nanowires. Journal of Electronic 
Materials. Springer; 2013;42(7):2143–50. 

Ortiz R, Shimada S, Sekiguchi K, Wang Q, Sakamoto K. Atmospheric concentrations of semivolatile 
bifunctional carbonyl compounds and the contribution from motor vehicles. Asian Journal of 
Atmospheric Environment. Asian Association for Atmospheric Environment; 2013;7(3):152–60.

Sekiguchi K, Shimizu A. Vapor phase decomposition of organic contaminants in water using 
ultrasonic misting technology. Kemikaru Enjiniyaringu. Kagaku Kogyosha; 2013;58(4):276–81.

Tsunemi F, Murata M, Saito Y, Shirota K, Hasegawa Y, Komine T. Shubnikov-de Haas oscillations 
in single-crystal bismuth nanowires encased in quartz template. Applied Physics Express. Japan 
Society of Applied Physics; 2013;6(4):045002/1–045002/4.



- 56 - 
 

Wang Q, Endo T, Apar P, Gui L, Chen Q, Mitsumura N, et al. Study on heterogeneous reaction 
between tar and ash from waste biomass pyrolysis and gasification. WIT Transactions on Ecology 
and the Environment. WIT Press; 2013;176(Energy and Sustainability IV):291–302. 

Wang Q, Itoh S, Itoh K, Apaer P, Chen Q, Niida D, et al. Behavior of suspended particulate matter 
emitted from combustion of agricultural residue biomass under different temperatures. WIT 
Transactions on Ecology and the Environment. WIT Press; 2013;176(Energy and Sustainability 
IV):315–25.

Wang Q, Mitsumura N, Chen Q, Apar P, Niida H, Ito S, et al. Suppression method of the 
condensation reaction during phenol liquefaction of woody material. WIT Transactions on Ecology 
and the Environment. WIT Press; 2013;176(Energy and Sustainability IV):279–90. 

Wang Q, Qiao Q, Chen Q, Mitsumura N, Kurokawa H, Sekiguchi K, et al. Process analysis of waste 
bamboo materials using solvent liquefaction. WIT Transactions on Ecology and the Environment. 
WIT Press; 2013;176(Energy and Sustainability IV):267–77.

Wang Q.*, Gong X., Suzuki M., Lu S., Nakajima D., Sekiguchi K. and Miwa M., Size-segregated 
allergenic particles released from airborne Cryptomeria japonica pollen grains during the Yellow 
Sand events within the pollen scattering seasons, Asian Journal of Atmospheric Environment (AJAE); 
2013, Vol. 7(4), 191–198.

Wang Q.*, Nakamura S., Lu S., Nakajima D., Suzuki M., Sekiguchi K., Miwa M., Diurnal and 
nocturnal behaviour of airborne Cryptomeria japonica pollen grains and the allergenic species in 
urban atmosphere of Saitama, Japan, Asian Journal of Atmospheric Environment (AJAE); 2013, Vol. 
7(2), 65–71.

Wang Q.*, N. H. Niida, P. Apar, Q. Chen, L. Gui, Q. Qian, N. Mitsumura, T. Endou, S. Animesh, H. 
Kurokawa, Clarification of the reaction at the solution interface of pyrite during oil agglomeration for 
developing desulfurization and coal cleaning efficiency, WIT Transactions on Ecology and the 
Environment, Vol.176, Energy and Sustainability IV, WIT Press, ISSN 1743–354 (2013).

Kaniya Y, Kizawa A, Miyagi A, Kawai-Yamada M, Uchimiya H, Kaneko Y, et al. Deletion of the 
transcriptional regulator cyAbrB2 deregulates primary carbon metabolism in Synechocystis sp. PCC 
6803. Plant Physiology. American Society of Plant Biologists; 2013;162(2):1153–63.



- 57 - 
 

Ohkura M, Nakai J. Development of the genetically encoded red fluorescent Ca2+ indicator 
R-CaMP1.07. Nippon Yakurigaku Zasshi. Nippon Yakuri Gakkai; 2013;141(3):175. 

Ohkura M, Nakai J. Ca2+ imaging of neurons and astrocytes with genetically encoded Ca2+ 
indicators. Nippon Yakurigaku Zasshi. Nippon Yakuri Gakkai; 2013;142(5):226–30.

Matsushita T, Osada M, Takahashi M. AMS 14C ages and petrological features for solidified 
fractures with carbonates at coastal outcrops of Yakushima Island, Japan. Environmental Earth 
Sciences. Springer; 2013;68(2):577–84. 

Oguchi CT. Salt weathering of rocks and cement mortar materials due to sulfates. Ryusan to Kogyo. 
Ryusan Kyokai; 2013;66(5):67–77.

Kamh, G. M. E., Ismael, B. and Oguchi, C. T.: Pore Size Distribution and Wall Side Orientation 
Controlling Salt Susceptibility Index “SSI” and Weathering Rate of Stratified Pharaonic Rock Art. 
Restoration of Buildings and Monuments. Bauinstandsetzen und Baudenkmalpflege. vol. 19, no. 5,
1–22, 2013.

Kamh, G. M., Oguchi, C. T. and Watanabe, K.: Factors Controlling Salt Susceptibility and Alteration 
Indices on Salt Weathering of Oolitc Limestone using Single Salt at Five Weathering Regimes, a case 
study. Restoration of Buildings and Monumets "An International Journal", vol. 19, no. 6, 1–24, 2013.

Swe, Yu, and Oguchi, C.T.: Is sheer thenardite attack impotent compared with cyclic conversion of 
thenardite–mirabilite mechanism in laboratory simulation tests? Engineering Geology, vol. 152,
148–54, 2013.

Kamh, G.M.E., Shehata, A.A., Oguchi, C.T., Rabea, R.A. and El-Sayed, S.S.M.: Geologicaland 
geotechnical parameters controlling wall paints detachment at selected XXVI dynasty tombs, 
Bahariya Oasis, Egypt, Restoration of Buildings and Monuments, vol. 19, 11–30, 2013.

Ido Y, Fujihara T, Nagasawa A. Di- -acetato- - -oxido- -bis[cis-(2,2'-bipyridine-
N,N')-trans-(pyridine- Acta Crystallographica, 
Section E: Structure Reports Online. International Union of Crystallography;
2013;69(3):m145–m146. 



- 58 - 
 

Ido Y, Sakaguchi K, Tasei M, Minami S, Sawamoto H, Fujihara T, et al. A Kinetic Study on the 
Substitution for Acetonitrile at the trans-to- -Oxido Sites in a 

- -oxido)diruthenium(III) Dipositive Complex: Dissociative-Associative Transition of
the Activation Mode for the Substitution of Pyridine Derivatives. European Journal of Inorganic 
Chemistry. Wiley-VCH Verlag GmbH & Co. KGaA; 2013;2013(21):3641–50. 

Ishimaru Y, Kobayashi Y, Fujihara T. Preparation of Nickel(II) 
5,10,15,20-tetraphenyl[1,2-c]pyrrolo-21- ethylcarboxyl-22-dipyrrylmethylporphyrin. X-Ray 
Structure Analysis Online. Japan Society for Analytical Chemistry; 2013;29(9):37–38, 2 pp.

Ishimaru Y, Yokomizo K, Fujihara T. crystal structure of nickel(II) 
5,10,15,20-tetraphenyl[1,2-c](4’,5'- dimethyl)imidazolylpyrrolo-21-ethylcarboxylporphyrin. X-Ray 
Structure Analysis Online. Japan Society for Analytical Chemistry; 2013;29(10):39–40, 2 pp. 

Kato M, Unoura K, Takayanagi T, Ikeda Y, Fujihara T, Nagasawa A. Preferential Behavior on 
Donating Atoms of an Ambidentate Ligand 2-Methylisothiazol-3(2H)-one in Its Metal Complexes. 
Inorganic Chemistry. American Chemical Society; 2013;52(23):13375–83.

Matsuura M, Fujihara T, Kakeya M, Sugaya T, Nagasawa A. Dinuclear niobium(III) and 
tantalum(III) co - -L)] (M = Nb, 
Ta; X = Cl, Br; L = R2S, R2Se): Syntheses, structures, and the optimal conditions and the mechanism 
of the catalysis for regiosele. Journal of Organometallic Chemistry. Elsevier B.V.; 
2013;745-746:288–98. 

Matsuura M, Fujihara T, Nagasawa A. cis-Dichloridobis(ethyl methyl sulfide-
Acta Crystallographica, Section E: Structure Reports Online. International Union of 
Crystallography; 2013;69(4):m209. 

Sugaya T, Ohba T, Sai F, Mashima S, Fujihara T, Unoura K, et al. Syntheses and Properties of 
Dinuclear Group 6 Metal Complexes with the Zwitterionic Sulfur Donor Ligand 
Bis(N,N-diethylamino)carbeniumdithiocarboxylate. Organometallics. American Chemical Society; 
2013;32(12):3441–50.

Hatakeyama S. Mutagen response and repair. Neurospora. Caister Academic Press; 2013. p. 129–53.

Ma L, Kazama Y, Inoue H, Abe T, Hatakeyama S, Tanaka S. The type of mutations induced by 
carbon-ion-beam irradiation of the filamentous fungus Neurospora crassa. Fungal Biology. Elsevier 
Ltd.; 2013;117(4):227–38.

Kurashima K, Chae M, Inoue H, Hatakeyama S and Tanaka S. Ultraviolet sensitive-5 is deficient for 
a mitofusin homologue, fzo1, which is involved in the maintenance of long lifespan in Neurospora 
crassa. Eukaryotic Cell. 2013, 12(2):233–143.



- 59 - 
 

25



- 60 - 
 

  



- 61 - 
 

 

 
  



- 62 - 
 

 
  



- 63 - 
 

 



- 64 - 
 

 



- 65 - 
 

  



- 66 - 
 

 
H26. 3  

 



  

- 67 - 
 



- 68 - 
 

26 4 1



- 69 - 

 
 

 
 

 



- 70 - 

 

25

AVANCE300 263 1716

AVANCE400 256 1541

AVANCE500 236 1812

AVANCE500T 257 1460

EMX6/1 33 70



- 71 - 

Pulse Laser ELEXSYS580 26 163

GC AutoMS 69 459

AutoflexIII 192 328

JMS-700AM 150 554

Mariner 15 26

LC LC/ESI-TOF/MS (Nano eLD) 64 242



- 72 - 

AXIS-NOVA 91 808

DSC, TG/DTA-FTIR, TMA 144 970

NanoScopeIII 72 229

S-4100 167 791

S-2400 171 817



- 73 - 

S-3400N 54 658

S-4800 80 223

120kV H-7500 50 99

200kV Technai G2 28 188

FV1000-D 151 536



- 74 - 

OPTIMA 5300DV 127 583

X D2 PHASER 23 59

X UltimaIII 233 1885

X PW2400 28 76

X MXP18VA 16 201



- 75 - 

X D8 ADVANCE 3 9

CCD SMART APEX 114 1226

CCD SMART APEX II 145 2500

System 2000 109 207

 
Micro FT-IR (Hyperion) 3 14

HSAM220 79 342

Tytron250 21 159



- 76 - 

25  

25

 



 

    
 
 

25 2 X
GC-MS

 

 

 

 
 
 
 
 
 
 CACS FORUM 

 
No. 5  2014. 12 

 
  

255 
URL http://www.mlsrc.saitama-u.ac.jp/ 
TEL 048(858)3670 ( ) 
FAX 048(858)3707 

 
1–10–13 


