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1. FUsIC

EFAA [(Ce ThPO,] I, fEMAERERERE,
AR T AR ELENILSENTS . EFXA
I, AEECRICE DY VB THY, vI b
VYACEATWAZD, I/ —HERPLMN) YA -
SRAEACIE L1238 T & 5 (Imayama and Suzuki, 2013;
Tmayama et al., 2022). EF X ADOFA FIHITHED A0
X, AT U R L R E—E TS Ic X5 T
B35 BI21E, WrunkfEdse - AaiE, 4y
M AR ER T BICRICZ L B H 5 .
ZOZEZ, FraadiAy M)A B A T
RICHBMICE L2005 . ZRIEHICBWTE,
IR ERIC 7 O RIEZ CENT 5720, FrufpL
HALTBEF A M OHELNTAFAET, B E—
I OFAEE LTRSS (Imayama et al, 2022).
DO ENTEFAAOR L HIC R EAFARMWEM % O
sz, 2oMPUCEMELGPZ . £+
AORTHFILHEIL, V=W =T 7L = a ViFESES
TIARE RGN H T S b5 65w
A, TNSHDFHTIEL —F—IC KD EFZAHELL
HBHT5720, TFFA M T ORI THERTE
ERBRERTLEOVHELL 26055, —F, &
T=A7aTFIAFE, ARG D720
EFAAOM TR ICESRE LQHETET, [
HOERMEDEIRETH S . 22T, KR TIX,
LR KR BEORT~A 707 F 54 L) VB
W DS E 2 VT, BFXADOR FHITTHEN
FE RIS BED L) 2 T BRI &2 il A7z

2. A=

BIRIEOHAREGEIIALE 350 - BkiE, BARS)
BEROEE L 22 KEBOWR THY , WiREK
VEH 2> 72 BRI O RGBSR A LT w5 . 2
NS DR REFH IRV LRSS Z BRI
WeoTHBY , MRBEH & — D2 Td AT RETEAHE
EEINTW5S (Suzuki and Adachi 1994). 2 & Dk
R EEIZZDEFARR I VAL RER, T
SEMOFERBPEL ST, BEFE=EKoRRE
WAEHITIM 2T, WWEAROFIREWIEH A #->TW»
A ZEDRENT: (Kawabata et al., 2022). $42bbH
BRI AT B TR WHE ST TH Y, AT
B 2 A DICEE 2 iR TH S .

Bl Fr R A B L, 37~ % 4 NER A, TEma
FRaEERER MR AEE»SOEITHRINS . BB
OK161003-3C 1x3 7 ~¥ 4 MR M ST, ¥rupn, B
ENE, AEN, ERA, fSIEA, AVEA, AFEID
FITHREINE . kNGO, ¥7upoEh
ARRERZBEIRLCVS . 7 O IEBEIRE (R —
TATT AR T, B, BEN, AN, fHEA, OV
FLOUEYE L. MHEEE, BENEAZEROM
RHMCE-TERSINS . WM LAY, BE
GHEEIIFTL TS .

3. ZER B E DTSRG
HTEILESHM OO OEHERENL, AIV=2T Y
B FENTVLLUTO 4O & EE 8L
% F 72 1 CePO, (NMNH 168484), DyPO, (NMNH
168485), ErPO, (NMNH 168486), EuPO, (NMNH



Table 1. BBk (BUEF OK161003-3C) D EF A DA HHTCHKik B

Mnz18_19 | Mnz18_20 | Mnz18_21 | Mnz18_22 | Mnz18_23 | Mnz22_24 | Mnz22_25 | Mnz22_26 | Mnz22_27 | Mnz17_28 | Mnz17_29 | Mnz17_30 | Mnz17_31 | Mnz17_32
(wt.%)
La,0; 12455 12.224 12137 11.797 11.722 11.377 11.798 11.799 11.261 11482 11.829 11.788 11.362 11.701
Ce,04 25.763 25254 25428 24877 24.67 24478 25402 25562 24.093 23928 24.394 25.227 23687 24.281
Pr,0; 2.785 2912 2712 2571 2799 2569 23852 2929 2651 2697 2.586 2.836 2592 2.653
Nd,0; 12.322 12.013 12.352 11.838 11.967 11.237 11.982 12.147 11.298 11.186 11.224 11.496 11.184 11.716
Sm,0; 1279 1.75 1.665 1.651 1534 1554 1.774 1.749 1.849 1.739 1588 1411 0987 1612
Eu,0, 0496 0433 0457 0405 0432 0.31 0.351 0.342 0.38 0.302 0.339 0.284 0397 0.368
Gd,0; 1.126 1411 1.152 1.223 1.078 1.194 1.137 0.989 1562 1.243 1.19 1.019 1.012 1.372
Th,0, - 0101 0.028 0.109 0.095 0117 0.087 0.056 0.145 0133 0.062 - - 011
Dy,0; 0671 0338 0.545 0645 0.685 0.566 0375 0.398 0.854 0.686 0.566 0445 0216 0.712
Ho,0, 0.074 0.107 0.055 - 0131 0118 0.086 - 0.04 0.048 0072 0.038 0.033 0.169
Er,0, 0.188 0.125 0176 0.114 0178 0.147 0.026 - 0.156 0151 0.159 0.044 0.035 0.163
Tm,0, 0.222 0181 0.22 0185 0.226 019 0.208 0.221 0.2 0.198 0.183 0187 018 0176
Yb,0, 0.003 - - - - - - - - - - - - 0.003
Lu,0y 0.005 0.048 0.024 0.138 0077 0018 0.058 0.058 0.032 0015 0.065 0074
(ppm)

La 106204 104235 103493 100594 99954 97012 100602 100611 96023 97908 100867 100517 96384 99775

Ce 219956 215610 217096 212391 210624 208985 216874 218240 205698 204289 208268 215379 202231 207303

Pr 23798 24383 23174 21969 23917 21952 24370 25028 22653 23046 22097 24233 22148 22670

Nd 105642 102993 105899 101493 102599 96340 102727 104142 96863 95903 96229 98561 95886 100447

Sm 11030 15091 14358 14237 13229 13401 15298 15083 15945 14996 13694 12168 8511 13901

Eu 4283 3739 3947 3498 3731 2677 3031 2953 3282 2608 2928 2453 3428 3178

Gd 9769 12242 9995 10611 9353 10359 9864 8580 13552 10784 10324 8841 8780 11903

Th 878 243 947 825 1017 756 487 1260 1156 539 - 956

Dy 5847 7302 4749 5620 5968 4932 3267 3468 7441 5977 4932 3877 1882 6204

Ho 646 934 480 - 1144 1030 751 - 349 419 629 332 288 1475

Er 1644 1093 1539 997 1557 1286 227 - 1364 1321 1390 385 306 1425

Tm 1944 1585 1926 1620 1979 1664 1821 1935 1751 1734 1602 1637 1576 1541
Yh 26 - - - - - - - - - - - - 26

Lu 44 422 211 1214 677 158 510 510 281 132 572 651

168487), GdPO, (NMNH 168488), HoPO, (NMNH
168489), LaPO, (NMNH 168490), LuPO, (NMNH
168491), NdPO, (NMNH 168492), PrPO, (NMNH
168493), SmPO, (NMNH 168494), ThPO, (NMNH
168496), TmPO, (NMNH 168497), YbPO, (NMNH
168498). M6 DIEHERFIL , BRIC LT U b
L, £l% lmDFAYES FR—AMETHEL:. &
Dk, BZRGEEBY T, REEEE L.

EFXAOM HHEITEOSHIE, MILFEERER
GRSV —REOBE T T u—T7TF74% (JEOL,
JXA-8230) # FHWTEML 2. 005 1d, IEEE
15kV, WG E I 20nA, ARy MEIZAH 3 um Tiro
7o BFAMOE, DRETHRILFRR T v E LTI
L0, SRR O PSR A 3 HH A% & 1 %% L 72 (Kawabata
et al, 2022). ¥—2&\v 2752 Rk, Fh
ZFN30 L 15 BICL7: . A LFICEO SR,
Table 1. IZ7R9".

4 FREEBE

B OK161003-3C D FA451%, WA LEICHE
WCEA, PHAEETERICPT TH IR Y= OF
THICFE Y — 2 ERT (Fig. D).

F72,C1ary o4 MCHUBALL 72 A L FIcRKD
EAERIE, 105 -106F =% —TH 5. TNODOFFHIL,
EBF AL A FFICE Y- EEMLTE
D, A R EOCEIZ RIS E Ko TETY

LHIENHEMEND . 227250, AR F10 Eu BEIE
RW7-5%h 7. o2k, Eu-L a#iid, PrLa
FETHHIETLZLENH L7200 LN (Catlos
and Miller, 2017). £72, Tm, Yb, LuZEo®E#A+
BOLRIE, AL—XBATBY)ONRNY =2 hHREH
NTWL . INOSORENELTE, GHERIDRTES
2O RUT CThH o7z, AV dEA HHEICE
EOFWHIZXY, B RmINTHEE LWETE R o721
REERENEZEZOLNS .

5. SEOEM

FRICHRARZ LN, EFAADES TIHICE O
y—2 i, orualo R, ThbbEL N4
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Fig. 1. Cl-chondrite normalized rare earth elements
patterns of monazite from the Oki gneiss.
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Preliminary study of rare earth element analysis of monazite
using electronic microanalyzer

Takeshi IMAYAMA" - Ryoichi KAWABATA"

1) Institute of Frontier Science and Technology, Okayama University of Science,
1-1 Ridai-cho, Kita-ku, Okayama, 700-0005, Japan

The distribution of rare earth elements (REE) in monazite changes depending on the coexisting minerals and temperature-

pressure conditions, so it is useful for interpreting age values obtained by methods such as U-Pb-Th dating. In this study,

we preliminarily investigated quantitative analyze of the REE in monazite using an electronic microanalyzer installed

at Okayama University of Science and the standards of phosphate minerals. Monazite from the Oki gneisses is rich in

light REE and shows the typical REE pattern of monazite, which is a downward-sloping pattern. However, some heavy
REE are below the detection limit. Also, due to interference with light REE elements, quantitative measurement could
not be performed with high precision. In the future, we aim to be able to analyze REE in monazite with high accuracy by

examining analysis conditions and interference correction conditions.

Keywords: monazite; Rare earth elements; EPMA
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Okayama University of Science and the Institute of Paleontology of the Mongolian Academy of Sciences conducted
consecutive joint expeditions in 2023. The crew visited a new locality in the Bayan Undur area, Yagaan Khovil,
Khongil, Abdrant Nuruu, Bayn Shire, Urlibe Khuduk, Javkhlant, Sergelen area, Shar Tsav, Bayshin Tsav and
Amtgai in the Gobi Desert of Mongolia. We performed paleontological and geological surveys at the localities and
collected samples that are critical to elucidating various topics: vertebrate fauna and their evolution through the
Cretaceous in Mongolia, construction of the temporal framework of Mongolian Upper Cretaceous strata, and
Devonian—Carboniferous tectonic history of the Ulaanbaatar belt.

Keywords: Mongolia; Cretaceous; Paleontology; Geology.
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1. Introduction

The research group from the Okayama University of
Science (OUS) has regularly conducted joint expeditions
with the Institute of Paleontology, Mongolian Academy
of Sciences (IP-MAS) from 2015 to 2022 with temporal
cessation in 2020 and 2021 due to the COVID-19
pandemic”™. Here we report the summary of four joint
expeditions that we conducted this year.
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Fig. 1. Map of localities visited during the joint
expeditions in 2023 (black squares). Open circles
represent selected major cities and towns in Mongolia.

2. Localities visited

The localities that we visited during the four joint
expeditions span from the eastern to the western Gobi
Desert (Fig. 1). The first expedition was carried out at a
new locality in Bayan Undur area (Lower Cretaceous?),
Yagaan Khovil, Khongil, Abdrant Nuruu (Upper
Cretaceous) from June 1*-15" 2023. The second
expedition was undertaken at Bayn Shire and Urlibe
Khuduk (Baynshiree Formation, Upper Cretaceous) and
Javkhlant (Javkhlant Formation, Upper Cretaceous) from
August 5"-17". The third expedition was conducted in the
Sergelen area (Gorki, Sergelen, Orgioch, and Altanovoo
formations, Devonian—Carboniferous®). The fourth
expedition was performed at Shar Tsav, Bayshin Tsav,
Amtgai (Baynshiree Formation) from August 21* to 29",
The detailed lists and the associated GPS coordinates of
recovered fossil specimens and geological samples are
not shown here to protect the locality from poaching and
vandalism but are reposited in the IP-MAS and OUS
databases.

3. Results

During the first expedition, we revealed a new fossil
locality in the Bayan Undur area, where abundant
dinosaur footprints and trackways were discovered. We

found hundreds of ornithopod, theropod, and sauropod
isolated footprints as well as several sauropod and
theropod trackways (Fig. 2A). We also relocated and
collected detailed ichnological and sedimentological data of

footprints and trackways that were previously reported 7%,

M) e collected sediment

Following the previous years
samples of the layers at Bayn Shire that produce
microvertebrate remains, including mammal, fish,
lizard, and frog fossils, as well as turtle, crocodilian, and
dinosaur bone and teeth fragments. We also collected
detailed sedimentological data at the site. During the
second expedition, part of the team visited Urlibe Khuduk
and Javkhlant to collect sedimentological data and
samples. They also collected vertebrate fossils, including
some articulated ornithischian skeletons at Javkhlant (Fig.
2B).

The third expedition focused on geological research to
understand the tectonic evolution of the Ulaanbaatar belt
rather than vertebrate paleontological studies (Fig. 2C).
We collected detailed geological data and samples during
the expedition.

The fourth expedition team prospected and excavated
at Shar Tsav, Bayshin Tsav, and Amtgai. One notable
finding during this expedition is a bonebed layer found at
Bayshin Tsav, which is potentially composed of mixtures
of theropods and ornithopods. We also discovered new
dinosaur trackways at Shar Tsav, famous for yielding
abundant dinosaur ichnological remains”.

4. Future Perspectives

The newly discovered ichnological remains in the
Bayan Undur area deserve future detailed ichnological
data collection. The Early Cretaceous dinosaur
ichnological remains are relatively scarce compared to
the Late Cretaceous ones in Mongolia. The new remains
may fill the gap in the ichnological data and contribute to
the understanding of dinosaur paleoecology and evolution
throughout the Cretaceous. The future excavation of
the potential multitaxic bonebed at Bayshin Tsav and
multiple articulated dinosaur remains at Javkhlant will
be fruitful in this regard. The microvertebrate remains
at Bayn Shire are extremely rare, and therefore, our
continuous work at the site will significantly expand
the understanding of non-dinosaurian vertebrate fauna
during the Baynshirenian. The detailed sedimentological
data gathered at the site this year will be critical to
understanding the taphonomic history of the layers with
microvertebrate fossils and may lead to future discoveries
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Fig. 2. Selected photographs of the joint expeditions in 2023. A: newly found sauropod trackway in Bayan Undur area;
B: articulated partial ornithischian skeleton at Javkhlant; C: outcrop in the Sergelen area; D: a potential multitaxic
bonebed at Bayshin Tsav.
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of similar layers and more microfossils that are currently
underrepresented in the formation. We are also planning
to develop an effective system to sort microvertebrate
fossils using the sedimentological and fossil samples that
we collected at the site. The structural and geochemical
analyses on the samples collected in the Sergelen area
will be useful to clarify the accretion polarity of the
Gorki Formation. Additionally, the comprehensive
metamorphic petrology will be expected to reveal the
progressive metamorphism recorded in the Sergelen
Formation. Further geological surveys in the Orgioch
and Altanovoo formations will also be critical to verify
the detailed tectonic history of the Ulaanbaatar belt.
Our team has previously recovered geochronologically
meaningful U-Pb ages from calcrete and dinosaur dental
samples recovered from the Upper Cretaceous Mongolian
strata”'”. The sedimentological and fossil samples
collected at Bayn Shire, Urlibe Khudul, and Javkhlant are
planned to be used for U-Pb dating and are expected to
reinforce the poorly-constructed temporal framework of
the Upper Cretaceous strata in Mongolia.
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(5.10,15,20-tetrakis(4-(S-D-glucopyranosylthio)-2,3,5,6-tetrafuluorophenyl)-2,3- 13
(methano(N-methyl)iminomethano)chlorinato)iron(IIl) @ & & 4 &

(5,10,15,20-tetrakis(4-(B-D-glucopyranosylthio)-2,3,5,6-
tetrafuluorophenyl)-2,3-(methano(N-methyl)iminomethano)
chlorinato)iron (II) O&MEME

hELO - AlllEm3% -

ZER S

FLBRRL RS 7 O v 7 1 BT 2SRt

CHAEEH

2024 £ 1 H 9 H= B

Abstract

Ab#k (1) & H,TFPC-SAcGle & @ )i & 1), FeCl (TFPC) -SAcGle # HR) R THBT S5 Z LI I L 72
FeCl (TFPC) -SAcGle D 7NV A —ZAD Tt F VIAEF ) A X NF Y FCRREET 2 & T, KA FeCl

(TFPC) -SGle % BEIRTHEKT 5 Z LI L7z,

FeCl (TFPC) -SAcGle DA T BIRILA X7 bV &2 e L 7245 H, FeCl (TFPC) -SAcGle iV v 871 3 X
LERT T E RSN L7, FeCl (TFPC) -SGle O FF 10 22 WU K 1%, B 7- & [F U 406 nm & 652 nm T
Hol2 W, FNENDWEIZSBIT S FeCl (TFPC) -SGle O E VBRI AL T- O H,TFPC-SGle @ E VW GAR
BOMEOREDE, INEL o TWB I ERW LN 572,

1. Introduction

£ 4« .7 v # L 7 w U v
5,10,15,20-tetrakis(pentafluorophenyl(N-methyl)
iminomethano)chlorin) (=H,TFPC) % [ {; T & ¢ %
GREEEEGML, TOMHIIOWTHE L Tw

5o B 212, F 4 1x, H,TFPC % 1A 1 & 3 % Zn $51K,

[Zn (TFPC) | 7%, BEEFPHRA T TR 35 &, R¥
IVT IVEMIET D NNV FIRYTNT
I UHEARICERILT A RSB R b 2 b
EHELTWS,

F 72, Fci, LTFPC 2R 2 k4 5 2 212k D,

Ko7 v FLr o) Y OEBIZHEIL,

NS DILEWHS, EEMMISERWICI Y AT h
52 L, BEFFMSAT ClVOLMIINEE 2 BBT %
TEEWLHPIILTNS?

4, H,bTFPCIZ 7V 2 — A 2 ik L7, 7L a—
ZAE 7 v #L v) v ERRAT LT 58k () $5k
EEEL, FOMWEIZOWTHE 24T 5 720 THIY
T 5,

2. Experiemental
TR
5,10,15,20-tetrakis(4-(2,3,4,6-tetra-O-acethyl-f-
D-glucopyranosylthio)-2,3,5,6-tetrafuluorophenyl)-
2.3-(methano(N-methyl)iminomethano)chlorin

(H,TFPC-SAcGle), B KX U 5,10,15,20-tetrakis(4-(S-
D-glucopyranosylthio)-2,3,5,6-tetrafuluorophenyl)-2,3-
(methano-(N-methyl)iminomethano)chlorin (H,TFPC-
SGle) i, XMkESEIT L CTHAM L7

5,10,15,20-tetrakis(4-(2,3,4,6-tetra-O-acethyl-f-D-
glucopyranosylthio)-2,3,5,6-tetrafuluorophenyl)-2,3-
(methano(N-methyl)iminomethano)chlorinato-iron(III)
(FeCI(TFPC)-SAcGlc)

FVaA—=ADKBEET L FVIECTHREL I,
H,TFPC-SAcGle (603.0 mg, 0.25 mmol), #ifk#k (1)
47K F1 ¥ (2485 mg, 1.25 mmol), FEEEF bV 7 A
(215mg) %, WEME (15 ml) \ZW@ L, BIEL 2235
1 RO L 720 B ER, POSB 2 us L, 7 uon
A A (50ml) Z MR THHEL 720 TDk, MAKTHE
¥ (200ml x 3 [H]) Z47v, 7 ooakv Az ELL
72o EIR L7227 m k)b AMICHRERF Y 7 4 %2
ATHKL, Wyl 28 THRERS M 7 A 20 BRwy
7otk, AW IE T CTHRE L7z, oKz +
VIV L HERORBEEWIHEHSE, VATV
FLrUuxR NTT T4 —TRERLL. fKEDRRE %
WL, MEZE$T 22 LT, HWoLEY Gtk
) #1572, Yield: 338.0 mg (53.0 %) .

Anal. Calcd for FeCI(TFPC)-SAcGle 2H,0
(C,03HosF (NsO5S,FeCl): C, 48.81; H, 3.78; N, 2.76 Found:
C,48.63;H,3.90; N, 2.63.



14 HELO - flEZE - RElER

MALDI-TOF MS (m/z, DHB, NaTFA) Calcd for
CosHgoF sNsNaO;,S,Fe” [M+Na|" 2484.321, Found
2485.371.

5,10,15,20-tetrakis(4-(B-D-glucopyranosylthio)-2,3,5,6-
tetrafuluorophenyl)-2,3-

(methano(N-methyl)iminomethano)chlorinato-iron(1II)
(FeCI(TFPC)-SGlc)

FeCI(TFPC)-SAcGle (74.95mg, 0.03mmol), CH;ONa
(38.0mg, 0.70mmol) {2, Y7 v X % » (156ml), A
57— @2Cml) AT, 1R L 720 BHEek,
Mrith U7z ik 2 W [l L, 15 5 n7z R & i T

TH ML 720 T D%, BRZHK (30mD) frThifEL,

Wi L7zo S 2WyliE@ L, UL 728K &2 i+
TTCHMET 52 LT, HOLEY ek R) 215
72 Yield: 47mg (75%) .

Anal. Calcd for FeCI(TFPC)-SGle 2CH,Cl,-2H,0
(C53Hg F (sN;O,,S,FeCly): C, 41.32; H, 3.66; N, 3.30 Found:
C,41.24,H,3.43:N, 3.34,

MALDI-TOF MS (m/z, DHB, NaTFA) Calcd for
C, HsF (NsNaO,,S,Fe” [M+Na]" 1811.154, Found
1811.518.

W5
MALDI-TOF & &% bi

< A ANRZ Vi autoflex speed (Bruker) % H v C
HEL7. #—4 v b7 L— bIZid, MTP 384 target
plate ground steel BC & 72, = M) v 7 21237~

F T U (DHB) %\, #F+ VEFICIZ b 70
FTOuBEiEF P ARV, Fx YT L —Y g v
KRS RBOFYy ) T —va VICHE L FYSF
BExbOR)IZFL ) a—vEHwi,

SO HIRIR AR 7 v
Bl a IR A X7 v, U-2000 4 7V E —
2 EEERN (HITACHD) % W CllE L 72,

3. Results and discussion

H,TFPC-SAcGle, A&k (1) - MUARFY, B L O
WEfE S b U 7 A%, FEBRICHM L CRIE L 72 SO
WA S, B 7 aa k)L A CTHEEHE L7225,
VOUINTNATAIZOR NI T T 4 —I2K o ThH
B REREZIT-C, BREOBEREINT S LT, K
Wi Z2 7 F VIECTRE L7V T — X2 HE L
77 v FALr vy Y REMTFE T 58 () 514,
FeCI(TFPC)-SAcGle % ) L 72 (Scheme 1), kA
VIBOMEET, 21liHh 5 3MICEEiLI L TWw 5,
FE 4K o 42 )% 1Z, MALDI-TOF B # 4} #7 & CHN &%
ST ORI HHERR L 72 (I, 53%) o A RS T,
BWE R T 5 E &, FUBHEROMRE %2 ¥ Ll ki
Ry, —BEM LT 5 2 & T, FeC(TFPC)-SAcGle
BRI AR TE L,

FeCI(TFPC)-SGle 13, FeC(TFPC)-SAcGle @ 7 )L
A—Z2ADT7 e FNIEEF MY T LA NFY FTHA
#S L LT, A L7 (Scheme 2) o $EKD A 1,

Scheme 1  Preparation of FeCI(TFPC)-SAcGle
R N CH3 R \ ,CH3
FeCl, - 4H,0
R R R R
CH;COOH/ CH;COONa

R R

N f OAc N f OAc

R= s ST one R= s ST one
AcO OAc AcO OAc
F F F F

H,TFPC-SAcGlc

FeCI(TFPC)-SAcGlc



(5,10,15,20-tetrakis(4-( f-D-glucopyranosylthio)-2,3,5,6-tetrafuluorophenyl)-23-
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(methano(N-methyl)iminomethano)chlorinato)iron(IIl) @ & & 4 &

MALDI-TOF B &34 & CHN JTE 04T D & Fe 7 & 1
L7 FE 75%) o FeCTFPC)-SGle (XK EME % 7R
K

FeCI(TFPC)-SGle ® Y A F )V A VKR F ¥ KD,
AP THIRI A X 7 b )V % Figure 1 1278 L 720

3 r

25

£x10%/Mcm™
(3] n

o
o
T

340 400 460 520 580 640 700
Wavelength / nm

Figure 1 Electronic spectra of FeCI(TFPC)-SGle (Red
line) and H,(TFPC)-SGle (Black line) in DMSO.

BE O, BT TdH 5 H,TFPC-SGle O WX
ARZ MV HFEIEFIRLTWAH, FART bV L&
b, 450 nm & 1 RFERM T, EVIOLREOM
Z 5 R ICHIER L CFRR LT %, FeClI(TFPC)-SGle
DWIL A R 27 S VIZiE, 406 nm & 652 nm 245 #%
W K3 - 720 ZIL5 ORI, ZE
NARNVT 4 ) v EHEPOBEKE D - 2 LEWITHE
Bz, v—lL—r& QWIREINLWINTH
%o WAL FTdH 5 H,TFPC-SGle DYWL A~ 7 b L
121, 406 nm, 505 nm, B X ¥ 652 nm A 2
WK DSH BN D TNEDARY MU KT

Scheme 2 Preparation of FeCI(TFPC)-SGlc

% &, H,TFPC-SGle |28k 1 * ¥ &3 A L7234, 406
nm & 652 nm OWIEKERITELL 2nDds, £h
ZNOWIIDE VIR TNE B & 220 REEITNS
o TWBEZ EDHL 2RI - 7 HyTFPC-SGle
DOWILA R Z FVTC, 505 nm IZA SNz E¥— 2 (T,
FeCI(TFPC)-SGle D AX 27 MV Tld7a—F= v
ZRILTBY, WP KIZHEKL TWb,
FeCI(TFPC)-SAcGle ®» THF, DMSO # X U¥ CHCI,
FIZBIF BRI A XY V% Figure 2 1278 L 72,
25

2}

Sv‘//\L,//\/\ _

300 400 500 600 700
Wavelength / nm

N
w»

£€X10%/ M'cm™

o
3

0

Figure 2 Electronic spectra of FeCl(TFPC)-SAcGle in CHCI,

(Green line), DMSO (Black line), and THF (Blue line)
FeCTFPC)-SAcGle O & BEARATE 2 /R 3 2 & H39
5 I 7 o 720 DMSO i & CHCI, ¥ 9 13k
WCTHAHH, THE EHIIEHER» 2 F R E R T, Bl 2
13, FeCI(TFPC)-SAcGle @ THF & O VA i % 3%+
TTHEBEIETEEAT S L, Ko 2BfIRazr R
L7z Z DK% CHCL MRS 2 &, W0 i
AR5, COBEROBOEALIITHNTH Y,
B O % THF (22 2 LB OB I3kE» 5

- N/CH3 ~ N/CH3
CH,ONa
R . -
CH,Cl, , CH,OH, rt., 1h
R R'
N OAc R F OH
s S one s S o
2 OAc £ OH
FF F F

FeCI(TFPC)-SAcGlc

FeCI(TFPC)-SGlc
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FIZZ AL T 5 FeC(TFPC)-SAcGle D E T, &
DESHVNNN 7T I X APEM S B,
FeCI(TFPC)-SAcGle @ THF {3t Cix, Ao 4
THF 537238k A4 + VIR T 5720 TH 5 EFE 2T
W,

4. Conclusion

HAL 8 () EH,TFPC-SAcGle & O L& X ),
FeCI(TFPC)-SAcGle % SR THK T 5 Z & 1T
Y L720 FeC(TFPC)-SAcGle D 7 )V 2 — A DT & F
NWEEF P TLARXNFY FCRR#ES L2 LT,
FeC(TFPC)-SGle % HIRTHELT 5 2 L IR L
720 FeCI(TFPC)-SGle 1%, KiBEMEZ R L7,

FeCI(TFPC)-SAcGle O SR/ B IL A <~ 2 b v
2l 5E L 72K $, FeCl(TFPC)-SAcGle i3V VN 2
U3IAL%ERTIEEZIS ML 72, FeCATFPC)-
SGle @ 5 B 70 W AR K&, B AL 7 & [ L 406
nm&652mm Tho72d, TNEFNOERERICE
\7 % FeCI(TFPC)-SGle D & )V W6 4R B AL T
H,TFPC-SGle O E VIESECARB DB O N5 &, /NS
o TWAIZENRHLN IR o7,

5. References

1) K. Marui, K. Moriwaki, H. Akashi, A. Nomoto, M.
Ueshima, S. Yano and A. Ogawa, Synthesis, 2016, 48(1),
31-42.

2) (a) K. Moriwaki, T. Sawada, M. Akiyama, A. Ikeda, J.
Kikuchi, T. Matsumura, S. Yano, H. Kataoka, M. Inoue,
and H. Akashi, Bull. Chem. Soc. Jpn., 2018, 91, 230 -
236. (b) N. Hayashi, H. Kataoka, S. Yano, M. Tanaka, K.
Moriwaki, H. Akashi, S. Suzuki, Y. Mori, E. Kubota, S.
Tanida, Molecular Cancer Therapeutics 2015, 14(2), 452-
460. (¢c) M. Tanaka, H. Kataoka, S. Yano, T. Sawada, H.
Akashi, M. Inoue, S. Suzuki, Y. Inagaki, N. Hayashi, H.
Nishie, Oncotarget 2016, 7(30), 47242-47251.

3) S. Hirohara, M. Obata, H. Alitomo, K. Sharyo, T. Ando,
M. Tanihara and S. Yano, J. Photochem. Photobiol. B:
Biol., 2009, 97 (1), 22 — 33.We successfully synthesized
FeCI(TFPC)-SAcGlc with high efficiency through
the reaction between iron(II) chloride and H2TFPC-
SAcGlc. By deprotecting the acetyl group of glucose in
FeCIl(TFPC)-SAcGlc with sodium methoxide, we achieved
the high-yield synthesis of water-soluble FeCl(TFPC)-
SGle.

The UV-visible absorption spectrum of FeCI(TFPC)-
SAcGlc revealed its solvatochromism. While the
Peak positions of the characteristic absorption peaks
of FeCl(TFPC)-SGlc were the same as the ligand at
406 nm and 652 nm, the molar extinction coefficients
of FeCI(TFPC)-SGlc at these wavelengths were
approximately half of that of the ligand H2TFPC-SGlc,
indicating a decrease in the magnitude of the values.

Synthesis and characterizations of (5,10,15,20-tetrakis(4-
(B-D-glucopyranosylthio)-2,3,5,6-tetrafuluorophenyl)-2,3-
(methano(N-methyl)iminomethano)chlorinato)iron(Ill)

Shino Nakashima, Reina Ishikawa, Haruo Akashi

Institute of Frontier Science and Technology, Okayama University of Science

We successfully synthesized FeCI(TFPC)-SAcGle with high efficiency through the reaction between iron(Il) chloride
and H,TFPC-SAcGlec. By deprotecting the acetyl group of glucose in FeCI(TFPC)-SAcGle with sodium methoxide, we
achieved the high-yield synthesis of water-soluble FeCI(TFPC)-SGlc.

The UV-visible absorption spectrum of FeCI(TFPC)-SAcGle revealed its solvatochromism. While the Peak positions of
the characteristic absorption peaks of FeCI(TFPC)-SGlc were the same as the ligand at 406 nm and 652 nm, the molar
extinction coefficients of FeCI(TFPC)-SGlc at these wavelengths were approximately half of that of the ligand H,TFPC-

SGle, indicating a decrease in the magnitude of the values.
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AR J5FF T RRTL AR - AR R - BIY B - SR 00 - AR AT

1 RRBRRL RS K 4B BT 2 e R 5RO X 7 ARl B
2 ZEHEER A St
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1. Tt

FAXEY N4 2 H—:K (diamond-like carbon;

DLC) &k, ¥4 YEY P& o sp? C-C #A, 77
774 Mk D sp? C=C#iHZHEFOTENV T 7 X
H—RVBEORKTHSY. DLC B LT, &K
EEARECC R, AR BAME R S I 6N, HE)
B SR TH, BB - ERTNA A R
NRYORAEAOEFUIE LTBH STV S 29,

DLC D LA EERATIZ, T~ > 5 A
SRTWVAE™ —iky7 DLC I 5~ AXY MV IR
Brix, DXV REGNYFD 2= VST
Wh, LML AADL, 74 A%+ —4— (disorder) ® D &
757 74 M(graphite) ® G TH A728,sp5 C-C #5&
DEWMABE SNV, /2, DLCHEO IV AXT b
NDTA4y T4 TIIFEMBIZEST, 747407 H
BRC—08, 7497427 HERRRY, Hi—E
FUCIERE D H 5. Tai er al 13", KFEE4 DLC
DTG ARYT MVIRFIZBWT, 74 v 74 7 HER
Y= BOBEZITV, —#NICHWSRTWS T Y
AED 2 ¥ — 7 G EERT MDD T 4 v T4 2 7
DY GYE—IHMBEDY 7 MLEL ID/IG S EWT &
BHELE LALGDS, OMETIR2, 3, 4¥—
LR SN Tn R,

—75, KGR 7N —7Tid, IFE TR Bk
BRI L AR MDUVEEIC X BT Vi NV F
DS5Y—=27(N, D G —, G+ D) 5 BRSOV THi
BL, MOGART PVEEIC X o TE—ZfniE o B e ki
X0, =T T4 TAVTONRGA=F FHIR LTz &
52, 5 ¥— 7 AT 2 ¥ — 7 0 BESRAT D s L
2Ll A, 5 ¥Rt O R D X HOLET 56
WZEDHEE SN sps C-C/(sp? C-C + sp? C=C) It
EMBIREDS RN EDR S E R, 5 =758
R OH DS BGES N Y. L LS, BIRo
5 ¥— 2 EERATIC BWTIE, IEIE RN Rk 0

HIZoWTIERRFTTH A, 22 TRIFZETIE, H)E
W - KISV 2 278y % (high frequency inclusion
high-power im-pulse magnetron sputtering; HF-
HiPIMS) #: "7 LR E R NN —A T I AILESR
A HEAK alternating current high voltage burst plasma
chemical vapor deposition; AC-HV-CVD) 3 61 % Jfj
W7 DLC R BIIC T~ v ARY MV O IERTE /N 5
BEOBEHIZOWTHE L7z THET 5.

2. RBRAE

HF-HiPIMS %@ DLC W i, m&E3 4 v F
DTFTTFANT=Ty N, F—5 v b &M
HiEE% 100 mm, FAKE 5 rpm Tz, FEEEELY
5x 107" Pa, BIfEHES% 0.5 Pa, KR % 2 BRI,
AN HAELTAr & 5 scem w7z X112 HE-
HiPIMS EOHINEIEDO7SVAE TR E2 R, 79V AS
fRE LCHREINEEEL - 810 V, N4 T AEE% OFF,
WK OR W EE 200 Hz, T1% 20 u s(FHRE),
T2%5 usURILIXH), T3%50 us(FWE), T4 %

f=200 Hz

(5000 ps) Time [ps]

Applied voltage [V]

Time [ps]

T1 T3
20 ps 50 ps

Applied voltage [V]

T4 36 ps

X1 HF-HiPIMS;EDEMNIEE D/ L ERE
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36 usHF/7SWVA), T6 %3 us, T6%3 us&li.

AC-HV-CVD {#® DLC B &1, ZimEIEL 5
kV, 7ty MEEZE 2 kV, F¥EEE 10 kHz, CH4 7
A% 96 scem, ZVVA / #% 10 pps, BRI 1
e[, BIfEETI% 39 Pa & L7z,

= O

F—HDHFHAH TAYTALIDRT :
(csvI7AIL) FHRRZR N\ %
T4 vF4 > OREE NO
AR DIGE RBMUTLVRN?
W ANRD NVEOBIG
YES
R=RS5A R JSA-SDREE
ESCLE BH}OERTRTF

™ (=)

2 SRS MU~ EEmaRB0I0—F v — M2

2
DLC RO L ZHERE M ICIE, T~ v ot
(Raman-11, Nanophoton) #f\:7z. 5<% A7 ML
oL, L= =PRI 532 nm, #7705 mW, F&
JeiE i 90 s(HF-HIPIMS #:0554) 7213 30 s(AC-
HV-CVD #ED¥;4) L, AKRy ME255 umTH)
&gz SV AXRZ PVEN X, BAE® Python
Targraefvie IR L2 Sy ar B I
Python B Z B 821%, Windows 10 Pro, 7 at v .
Intel(R) Core(TM) i5-6200U, 5= % RAM : 16.0 GB,
Python: 3. 9. 7, pandas; 1. 3. 4, NumPy: 1. 20. 3,
Matplotlib ; 3. 4. 3 TH 5. W 21T %V A7 MV
MO /N OB D7 a0 —F ¥ — M %
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Application of nonlinear least square method to
five-peak separation analysis of DLC Raman spectra
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This study delves into the Raman spectral analysis of diamond-like carbon (DLC) films, exploring the application of
the nonlinear least square (NLS) method to the five-peak separation analysis of DLC Raman spectra. The DLC films in
this study were deposited using the high frequency inclusion high-power impulse magnetron sputtering (HF-HiPIMS) and
alternating current high voltage burst plasma chemical vapor deposition (AC-HV-CVD) methods. First, we compare the
Voigt and pseudo-Voigt functions in DLC Raman spectral analysis. Next, the Raman spectral analysis of the conventional
analysis and the analysis using the method of NLS is presented. As a result, this study shows that the application of the
NLS method enables automated analysis of the DLC Raman spectrum. Furthermore, the fitting accuracy was higher than
that of manual analysis using conventional Voigt function.

Keywords: diamond-like carbon; Raman spectroscopy; nonlinear least square method; multi-peak fitting
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FMO calculations on complexes of metalloprotein and
organic compounds: I

Yoichiro YAGI

Graduate School of Science and Engineering, Okayama University of Science,
1-1 Ridai-cho, Kita-ku, Okayama-shi, Okayama 700-0005, Japan

2Mitsubishi Pencil Co., Ltd.,
5-23-37, Higashi-ohi, Shinagawa-ku, Tokyo, 140-8537, Japan

It is known that tyrosinase is an enzyme responsible for melanin production and has two zinc ions (or copper ions) in its
active site. In recent years, we have performed an FMO calculation with FMO2-MP2/6-31G revel for tyrosinase-tyrosine
complex to obtain detailed knowledge on the enzymatic reaction mechanism of tyrosinase. We found that the FMO
calculation converged and is somewhat valid even for metal-containing systems (at least for the tyrosinase complex).
In this paper, we carried out an FMO calculation raising the computational revel to FMO2-MP2/6-31G* and computed
the inter-fragment interaction energies (IFIEs) among tyrosine, zinc ions, water molecule, and the amino acid residues
in tyrosinase. The FMO computations show that two zinc ions that bind strongly to tyrosinase hold tyrosine and a water
molecule in the active site of tyrosinase. It is consider that a water molecule between two zinc ions involves the oxidation
reaction of tyrosine. We found that the two zinc ions and a water molecule play an essential role in reaction process.

Keywords: Metalloprotein; organic compounds; FMO calculation; interation energy
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1. [FU®IC

NDE, &5V RFEIREO RIS, MAD
AR EEREORENKELHWE LD S
CWEMOEETH D, WA, BREEEE I ATV
B, FFICmEICR L OREHEEMNER SN S L H 1
oo TERY ARIZICHE 2R, B4 T 7213880%
RIS AT RS, B, kE&EWE LTEINT L L
A% Y i FUR RS (WHO) 13 2004 4E12, & b
A 80 %, FET=D 33 % & ASA D 80 % &, KA
WTHY, e FOREI ATV, MEBITLHEIZ 5%~
20 % DSKHKTH B EHEL TS,

 MIBUA2MEITCHEDOBEANLEE D 72D

MR R E LT, MK, R, B8, M Ehd b,

— WM RIS S, BERL NS
LOEREERBTAHLENRD LD, AEILENDR

B EOBLORREND DICHM Y505 5 3).

B2, BEPTOINLAELREOBIE L M5 R
BELTEDLOTIHETHS. T2bbEEZBLY
N7 & ORIFRRIZ RIS & o T—HOPEM BT & L
T &, AEICHEIT NSRRI S 5 6im
WZHY, TS EIRE (k2B L
D% IERE]), BB X O (IR R IR
ZHLIZSW)PEDT 57 F72, BRZ2hoME
TCRIBEREG L OME, &5 W3 BT
LEREBPOWENL: &, WAHAWARSEHIZBWT
Mt sh &9,

ARERTIE, FrEtE, ez b, GERoREE
LCHE, I vyr~—, HRTHHASIL TV L HH
KR OICRIEEE, ZOBBIEEL VWL MO
EEZTICRRE L, EEFESG T 7 A B’
HrEt (ICP-MS) THlE L, S THEIFL Twb L b
DEZ T OAHEICTILE & KT ICRKBEE L O
BREWSNIZTHI L2 H L.

2. EBRAE
2-1 WFOHFR

HEOT 2, WA T & A AR T TR
L7 IvyY—0OFZEY I VEXTIRIL
72, HAROFEZIIMILTRIL 2. B2 ORI T

EREFEIRBICOWTIE, B ISR L.
2-2 RPLE M OCERRE
BML7-EZL2ETRTATHCTH 001 g%
EMECFED Y, 77 v v B MARIRE 2 AN,
<A 70ERy FEHWT, AESBNENWNE 6
mlZ AR, BH Lz &I A 707 2 -7
Blo3 218 (Multiwave3000 : Anton Paar #) 124 »
ML, 305 R4 L7z, ICP-MSIZX %5k HlEIZ
DV, BT IR L7

3. XBRERNUER
3-1 WEAEAFRANOBRFKRELEEEZDOBR

FLWCIRA L WINEOKMKEEBEZHh O AL
Mn, Fe, Cu, Zn, As, Cd, Pbi#EDFHHE % R L
o WNB L INREOKMAKRZE BT 5 L, AIT
WU E DK TEWEZ /R L7225, Mn,
Fe, Cu, Zn, As, Cd, Ph i EIZ KA TEHWH%E
AL 7z WA & IR DO EEZ P ICHRRE % KT
&, As TRENICINREDOETEZTHWEZ R L
72735, Al, Mn, Fe, Cu, Zn, Cd, Pb #EIZWIIIE T
EWEE R L7z

PUNIE OB AKF D Mn, Cu, Zn BEEEZINHAE O
AR OREE L Y 2% DIRNIZD Db LT, B
HREIIRABRECTH - 72, BEKOHEEIZNIINE
TINRED 10 FEHREE Lol 2D LI, BEH
WD AEFNBIEHIEHAKI D S EF2LOHES
KRBV EEZ HNL. W RHET O &AL
WARFET LD DZ SHFERZ AT Z i &
ENWELTwALELEEZLONS. SR, EMF
TCHKIRED IS TH 5.

As IZ2WVWTEE /KOEFITVT O E b
06~11&R&HAERIFO LN L7 Feldli
U0 % 8 L7228, HIgZEDYK & WwWit# 13 Mn,
Cu, ZnZ & Tho 7.

HREl O H I D 2 A LG & T)ITE THE L 72,
11&, IWRAOHMKE EZTOFETHEREDOI
BamLl7z B2 WINEOHHKEEZFOH
ST AN (&P NI DA

R A &, Al Pb L4 @ Mn, Fe, Cu, Zn, As,
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F1 WELBLWNG ERLOBKHAKE TZDOAEITLRIBEO LK
Al Mn Fe Cu Zn As Cd Pb
LM K(ug) 202 3.84 94.8 13.8 101 1.68  0.058  0.068
MK = R (mg/kg) 687 6.56 275 20.5 232 1.09 0206 @ 464
ERK 336 1.7 2.9 1.5 23 0.6 36 68.2
M )14 K (ug) 66.3 0417 75.0 1.70 150 0633 0014  0.021
)14 ER(mg/kg) 836 7.95 449 36.0 417 0.500 0.653 571
=R 1K 12.6 19.1 6.0 21.2 27.8 0.8 46.6 272
MWK (pgn) 174 0346 359 3.29 619 0346 0014 0302
L & R (mg/kg) 58.0 2.56 139 48.4 195 0.37 0.31 5.26
ER XK 33 7.4 39 14.7 3.5 1.1 22.1 17.4
)R
e K
(T
B!
(mgkg)

1 IREOKHKEBEZDTOBEETREOLEK

Cd T, HIEIIZIEF Uk /Ny — > 2R LIk b oA
EREEIRAON ol THUE, SRR OILHE
A MRS, HERICREShDEERL
M, IR TIREBEZPITRERANOKM AR ILE O FHF 5
BRFHWEZZObNL. L L, ELEORNR
FRZD, FFIZALE Pb TRERENEL .

ISR W A VS WA RS2 E L, U R
FED VYR IRICALIE T 5. INHE & DI o B0 H S

B2 PNEDOHEHKETEZPTOREETREDIE

EERATALIIRELCEIDT, L MIETNATLHE
WEICAEPAELLEEZONS. WA T, LK
BLEWRBEMMREBZDSY —VIFKREL R
D, MR RELRESRON. FEI, C& Ph Tl
INE—VICREBRENAON. ZoZ L, KE
BRI W & TH Y, PEOHIRIC X ) EENTO M
BT, HEMMEIC X 2 REHRSEOHEHRLTY
AHO0H L wn. WIRIZLTDH, HikEDRKH

2 IxUI—LHAOSMKEEZOILEK
Al Mn Fe Cu Zn As Ccd Pb
B WK (pgm 174 0346 359 329 619 0346 0014 0302
= v T —Kpgh) 246 103 1919 4.00 50.6 178 0209 0460
ER At [1T] 14.1 298 53.5 1.2 8.2 51.4 14.9 1.5
1L E 8 (mg/kg) 58.0 2.56 139 48.4 195 0.37 0.31 5.26
Sy ov—%8(mgkg) 330 48.5 450 39.4 264 140 089 11.7
s v ov—/EL 5.7 18.9 3.2 0.8 1.4 38 29 22
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H

ZMTEPTEEMETTIN L HEPLETH D,
FRDIIED T2 b,

3-2 IxUYI—ANEHARANDOEHKNKELEBZDOBR

2123 v Y — L HAR(MILT) OfkHKE B
F1 o Al, Mn, Fe, Cu, Zn, As, Cd, PbiEE D ¥y
fEERL7Z. I v <—ORMAKTOAsHEEIZ178
mg/l LBV EERL, BEHIRED 140 mg/kg &
EWEEIR L7z, EIRED As & & K E W EE
RNIZELD AA TV AOTERRER, FEWICH
, AsliCX 2 BUPHECTHEERCEEVBAZED
R E DS LT B YA .

3, IXv Uy —OFHKEEBZROFETTH
WO E R L7z, Al, Mn, Fe, Zn, Cd T, K&
PICIEF U8y — v 2R LTED KEARETR O
Lol T, KAKFOILHEIZE MIPILS
n, GRCERSh -t EZ5NR5.

Syve—

Zn

M3 Irrv—0RAAE TEROAETROLE

ZHES V1L, As At MISHT A HEME A L
As iE, © M 5 2w, SR, S kAt
HBH. AsDOE MIHTHIHEMERHELTBY, K
JERE, MR, RO, BEDEAE, BN, w0 2R, T
PERIESS 5, KN H LW BRI A EEZNT
Wb, BFEICHEREINKEHE L T2 iR o i
RTid, As DBBBRLINOOMICL B THL
CEORBRD D VIIRBHMLE BwoMme o
MCHEZMEBRYED 5 2 Lo REHTOHE
PHHLPIZENTWS.

BYE As B P O 1E, Gural 5 A% Parganas
MOBRKNTIOBZRALL2ONKNTH 5.
Mazumder 5%, #IVH v ¥ 49 km B D 2 DD &
FT163 NI W TEEFTEZITV, 62 A (38 %)
Bk As hi#HE 2 w2 L7z, ¥ 72, Chakraborti
5%, Parganas, Burdwan, Nadia #§o 6 EATIZ 35

Iv Yy —EHARDOHMAK TR R L TR P ICRIRIEDO MR 29

WTI2TRKED D) LD ASKIKIZ, 72784 ADH B
197 A (25 %) (218 As R B2 0 7. Th oo
WK 71 RO & 5 & FEiEEE 064 mg/L
T, 55 T (775 %) THRAAIREE ZB# L Tz Q).

CORRIC As IC X B 1BEREIE, SAZ LT &
CTHELZTLETHY, Ix - ADIFLAL
HERH LT B I KA S EIRED As B S h,
EEZPICHBETCRMHINTVLZEFHLM L
ol TELZITFERIIZ, LAKEOESR, )7
KOWL As L% AT ) LB D 5.

T/, I U —TlE As DAL ST EET
FIZOVWTHEBRERAL T LEDND 5.

4. FED
RE(IIERE LG ), Iy~ —(YrTrvi

W) ROHA (RILW) IKFEETse FoEEZEZD

B O A% R L, ICP-MS TEEH & K

FORXFEREZIEL, KL, ZO#%, DTo

CENHLRE RS

1. WNE O AS O Mn, Cu, Zn, #EIXIIHEA
OFHHKFOEEL ) PR VECICHLEDL ST,
E ZPREFEIRBRETH . BE KOEE
FINECILRAEDI0RBERIEL o/, 2DZ
ik, BERICWRDATNLICHRIIHKAKLD
DEHPLOHFEGTENPEVEEZOLND.

2. WAL, AL Pb LA @ Mn, Fe, Cu, Zn, As,
Cd T, BIEMICIEE Uik /8y — v 2R L7z
PIINAE T, IRE LR L EHAKEEEZD
THENT—IERKRELELRY, MIFDANELE
BRON TEOBBIZE ) EAFOAL S
T, WEMBEIC X 2 BEHEEL /L TW
LZ0hb Lk,

3. IXY U —OHHKTO AsE)EIZ17.8 mg/l &
BWEZ R L, BETIRED 140 mg/kg & mW
% R U7z EIREO As % & UK E HRHE
WIZELY) AATWD ADTBEZTREI, JEEICE
{, As Ik 2T HCHBERPLEESALRY
DR EDTEAE LTV DR AT E .

SE

D e B, AERFHICB T2 EZNME
LR T B T4 MOV, HiEFEE (Jpn. J. Hyg),
85 40 %, %5 2 75, 619-626 (1985).

2) AN EEL ML, ARG RE
(Seikatsu Eisei) Vol.43, No.l, 7-14 (1999).

3) M JEF, T A M RoRE~DOR
2D HWBL, #5570 %, 5575, 823-826 (2001).
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4)  World Health Organization (WHO), 8) I IFM, AR -NVISTF L BIILH
https://www.who.int. TR KGR FEZ, ], Natl. Inst. Public
5 K#& k5T, ZWRE, HF LiakE, 7l Health, 49 (3), 266-274 (2000).
R, HARER, EAH S, BEROLICEN 9) Garai, R., Chakraborty, A. K., Dey,S.B. et
$5b 5047, RADIOISOTOPES Vol.24, No.6, al.: Chronicarsenic poisoning from tube-well
20-26 (1975). water, J.Indian Med.Assoc. 82 : 34-35 (1984).
6) MK FHE, BRPoOMEITRICHE TR 10) Guha Mazumder, D. N., Chakraborty, A.K.,
(32 ERILEDEBEZ~NOWERVEE D Ghose, A. etal.: Chronic arsenic toxicity from
5o, EISEI KAGAKU, 29 @) , 192-198 drinking tubewell water in rural West
(1983). Bengal, Bull. Wld. Health Org. 6 6: 449-506,
7 MEOE, Frt R PEA Iyrv—A (1988).
EHARANOESEZFICRIEENE, WL 11) Chakraborty, A. K. and Saha, K. C.: Arsenical
FAREA S ERE(59%5) A M AKE) dermatosisfrom tube well water in West
(2023). Bengal, Indian J. Med. Res. 85: 326-334
(1987).

Relationship between element concentrations in drinking water
and element concentrations in hair in China, Myanmar and
Japan

Jun NAOHARA and Xiaoye ZHUO

Department of Biomedical Engineering, Faculty of Engineering,
Okayama University of Science,
I-1 Ridai-cho, Kita-ku, Okayama-shi, Okayama 700-0005, Japan
5301, Haga, Kita-ku, Okayama, 701-1296, Japan

Human hair samples were collected from people living in China (Shandong and Sichuan provinces), Myanmar (Yangon
area), and Japan (Okayama City), and the element concentrations in the hair and drinking water were measured and
compared using ICP-MS. As a result, the following findings were revealed.

1. The concentrations of Mn, Cu, and Zn in drinking water in Sichuan Province were much lower than those in
drinking water in Shandong Province, but the concentrations in hair were similar. The hair/water ratio was about 10 times
higher in Sichuan than in Shandong. This suggests that the contribution of dietary intake of elements in hair is higher than
that in drinking water.

2. Shandong showed a similar pattern in Mn, Fe, Cu, Zn, As, and Cd, except for Al and Pb. In Sichuan, the elemental
patterns of drinking water and hair were much different than those of Shandong. In particular, there were large differences
in the patterns of Cd and Pb. This may be related not only to dietary habits but also to environmental pollution due to
topographical reasons, depending on the region in China.

3. The concentration of As in drinking water in Myanmar was as high as 17.8 mg/l, and the concentration in hair was
as high as 1.40 mg/kg. The concentration of As in the hair of people who constantly take in drinking water containing high
concentrations of As is extremely high, and there is a high possibility that chronic poisoning by As causes health problems
such as skin diseases and skin cancer.

Keywords: ICP-MS; element concentrations; drinking water; hair
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1. [FUIC

V—=F VI TLENCERLZY VT, v a
BED 3000 5 DO HKZE AT 5, Mk s 7
V—=xF VIIWIRTHERTE 513 EKRE LR I2K
B35 Z28h0, 3F LA E5 5. FRICHE
FEAEWFRCBOWTHEREFTVY YRV ETH DY,
LALIIEY v F—2 (HEWL) & i3 2 &9, &5,
LIS B 2 RS ROBFEIXIER 12D 7  BEGELIN
REEPLPHSN TV WY, —F, AT V¥
X 7 2 E0 13 HEWL DA TR L TWv e vas,
FHHWIZIZY =< F 2 THURTH 5. THEEHED
R, V= F U OBEF LICZERICHR VR
VBT H B ZEDMHED o7-D T, AL BRI
5 16T MO mBEE~ 7 1 M flioTHDT
V= F U OREIF L ERERARTOTHRET 5,

2. BR7IVFEAT IR

5 28 B RS (DURTEAR) Z RS T IV F A 7 A%
L2 FEHIZOWTHFICHNT 5, KT~
MV FIZPREERTRERL FUb o f) £ FKT,
Soo fo, AXEREST T, BT SR T 55T
SR LI E 2 IEE T %0 M5 OSE L ~OEKE) )
L CEBEE L 2B e ST H B E oI
B R D ORI L o THR SN D, AWFJETIE
LA & LCHAb s KUY = 4 (GCL) 2 A, 78 v
FETY = F it AV =T a4
F v (G IFKE HHUERILEEZALTBY IV
BB T CORSIRE L 2T DIC#E L TWwa I,
BB BV X ATV F AT AR
T OSREIFINEL S £ 720 T L BT IS £ %
Lo TKREHIMORRE ) HELTwb, L
LAWIZE T f DS IR TEETE 21T ENEL,
Ko & SRR R R S5 7200 % 5 £ ol
THoThb. ZOHMALTHBOKEIIZRD X
IIEKEIND,

(px.—pP.1), b,
Hy i

(1)

fi=~p.-p)g+

wea ke ARt Bk aRET T s 7 A

TEEEE

Z I T, Pe, Ps, 8 Xe, Xs, Mo AT R TE (kg/m?) T
W (kg/m’), TIINEPE (m/s’), & > 787 RSSO H
EEALEE (ke ¥ v N7 BRSO 8 R gALE
(m/kg) & ¥ 28 7 BV & 220 ERE (H/m) TH 5
bz IR ENR Y * )V B=(by, by, b:) (T) TEHFEE N
7SR K G TH B N1 OFE 1 FIZITFIIHE, 62
IR DTS LTWwb, & 1 13EE L HR%
ELwskT %,

W OWMAE T IVEATFTAFLIZRD X H 123
ENb, T BT EBIEAD G A 4 v
BEFNTVL0, s TFEBRYE (F5 X757 R)
WAL T %o — 7 Xe \Z M (55 298) 2o T,
PeXe —PsXs D513 B 7% 5o KK BN E A<
7y bRLE D R o D O e, O
RAFAREL D, LA oT N1 OE2HIZIE L
0 HE LM EORER LB I NS, 2B
D VTR LR NHOZBEIIEFITRNE @

AiFLEEBT L ETHRETH 5.

3. ERKE

Ml T EBECHERAL-BEES Z A v b
(IMTA-15T40, JASTEC Co., Ltd.) Td %, X 1(b) 13 %
ORI TH %o K 1(c) iZFHMILEREZEET 5 72
DOZLFFHET, RTHIZIHAL THERT 2. 5K
RIXCCD A £ 7 (CS9300, E 7V — X&) & 8
R L CEOEBIZE Lz, T XToOMMLmEIE
Y54 L a—%— (GV-D1000, Sony Co. Ltd.) {27t 6%
L7

X 1(d)s X 1(e) IZAR T PICTER S N LR 27 b
VB EMARSIINRY FIVE OBUERI AR TR T F
DF5 NS SR ICAER T 2561286 L Tw %,
[ 1(c) DA A TR L 725 LA i
BHRE L7, BRI~ 7 Ay b O A5 90mm
HEAOMETH 2 (K 1(d), () DARMASE)
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4. #&Et

V= FOERALITIRD L) % FNETHENEL 720
T 9 R B 25mg/mL (2.5%(w/v) DV —< F VB
175.0ul ##EfEL . ZNUI202 M N-(2-TEF;T73IF)
A 3/ Z B2 -NaOH #E i (pH6.5) & 1.2M il A 1% 7
Uy 2 M)Ak 0.04%NaN, 25 A - 72858 7 71§
2835uL A, S5IT. TEEAIE LT 04M GdCl; &
I 70.0uL @MU 720 S 20TITL 72,

5. &
M2 IZAERMM 2 SBE LY —<F VK
RORHMELZRT ¥~ 7 4y bTLORREEEIX
#141T T, BREONEORSEA B 1100 T2/m T
Holze RTHOWEIX 20T TEILICHE > 720 X
2@ 1 HBEOY —<F VBB ETH D, 2D
B OMRTIVFATFTAPGRICL T —<F
KRR FE LT A 2 LMD TR E N2, X 2(b)
M7E&®W%T%é %m@E&ué%K%ML
—Ji RMEBE IR IIEEASHEL T
7§37§‘o 770

ES

6. =

FATIZE D HEWL # i Of5GF Lok 6 & g
T5, 5MHFEAIHEROWAFLEERT L0

12y GACl; OF B %M L 720 HEWL # o

7 ETid Gd* 4 & ¥ DX 0.388 mol/kg. A
JEPs 121,09 x 103 kg/m3 THh - 72 s 72 b- DR%

o

WHAEIX 38 T (10 T, JASTEC, Co. Ltd) TH - 72 s

HoTGA" 44 ¥ DX 0388 x 1.09 = 0.423M
ERBEL NG, — Y —<F rORERBRLD
WA TR 2 RN S5 0T, BRI EH O
I 0AM A FH RS Gd** 4 4+ >~ 13700 (70.0
+ 2835 + 175.0) = 0132 512 7% % H&f&I91213 04 X
0132 = 0053M & 2B L ENL, LY —<F
RO NG X — 5 BHEWL & AIETHN
XY —=F U OBATFE LIZIE HEWL O350
#0423 70.053 = 798 G DA NLELHEE S
bo FD72HIT1F 282 % 38 = 10.72T OREA B A
VETHL, DFDVHMERENITFE LRSI ES
RIS~ UTHNIT LW EHtE SN S, ZOHEEME
AL THM L 72 141T & ERMICIEFITEVE
HTHole 2O LI, HMEWE (G 1+ >)
DPELE L HREEWE (Gd* 4 4 V) OEFE L MR
ZHEPHICEET A LT Moy Y7 BT L
SFLWEBTERERTHL I EERBRLTVS, ¥~
IR ERERANOBRT IVE AT AFLOMHICE W
T FLICBDELZBRIORE SO TN, FRY
HRHAETH AR EEAESRBRKE Y ~NOifHi L

D

SN

ﬂ

TR 33

W

Xt

FEH ZEAME LTRSS ZWEEZ RO TWa,

7. %&

BRTVF AT AMROBAM ZISH L Y —~<F ~
M OSSO TR L7z, IR Y V' F— 4
Yoy BT OHBEIIEILI-0IEBE5
DT TH B, Fea lZMHEHOBIELE = > TH
MR EE T ORME L, FoRERBRLE Y FERYIT
L ZLTNAY Y F -2ty —<F Dk

&E&é&xn7ﬁﬁmf%of§mﬁwﬁﬁk

KPOKE S EHET NIEHRFLOERNT
Mﬁﬂ%f%%:&%%%%ﬁﬁbtozmﬁ%
WA MR EOBMOREICEHES L. ﬂ%ﬁ@m
WHEATE LCTERT AR EZ R L TV 5, RH
JLIRER R L & 2N 7 B SR B H A o i 738

RlA & SRR % RiE X8 2 F T b AED D B
LEZ b,

E 1

ARG TR LB A7 AR B BEOHES X
OHMEFRFE ISR JSPS, FHIEE, B o
JP15K04669 3 X OB i 5 JP20K04335 DLk % %
720 EHICHINERIRET O v 7 1 7 H T 220 %
FTOM5EE 4B L 7zo 26 o BV & 5 1L FRFR
IRy — (A AR —25K) Oh
R, MR RIIEBRETHER L. MKFEOHR
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Induction of growing cell aggregates with continuous formation
from cell monolayers adhered on two-dimensional environment

. -1 )
Marina Iwai and Ryosuke Iwai
"Japan Society for the Promotion of Science (JSPS),
-1, Ridai-cho, Kita-ku, Okayama, 700-0005, Japan
*Institute of Frontier Science and Technology, Okayama University of Science,
1-1, Ridai-cho, Kita-ku, Okayama, 700-0005, Japan

In this study, we investigated the possibility of inducing proliferative cell aggregate formation such as reproducing

the organ or tumor genesis via a monolayer of cultured surface-adherent cells using our developed cell self-aggregation
technique (CAT)-based aggregation preparation. Cells seeded in culture dishes coated with CAT induction polymer

grew and formed monolayer, forming multiple spherical aggregates of about 0.1 mm in diameter at a density of about 10

aggregates/mm’ on these monolayers. Further detailed biological characterization of the aggregates would be necessary to

explore their potential use as a model for tumorigenesis.

Keywords: Cell culture model; Cell self-aggregation, Tumor generation
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Rock magnetic measurements by MPMS
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*Faculty of Social and Cultural Studies, Kyushu University,
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Quantum Degisn Inc's MPMS (Magnetic Property Measurement System) can precisely measure the response of

materials to magnetic fields in the temperature range from cryogenic to room temperature. This instrument has been
used extensively in many areas of materials science where magnetism is measured. In this article, we introduce the use
of this instrument in rock magnetics and discuss the benefits of precise measurements of magnetism for the future.

Keywords: MPMS (Magnetic Property Measurement System), Rock Magnetism, Low Temperature Magnetization,
Strong Magnetic Field
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