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1. [FU®IC

EFAA [(Ce ThPO,) I, fEaRE ey,
AR T A E A EDNIEERTS . EF XA
E, AEECERICEDTY Y RESEMTHY, 5
VI LZEBATHWSD , 77 —ERR M) 7L -
SIYAEACIHIE 28 )0 T & 5 (Imayama and Suzuki, 2013;
Imayama et al, 2022). & F A A DA +HICE D54
&, AT DR L IR E—E IS E T
AL S Bz, ForufptFdrEr XA, 41y
M) 2R E A T UL RIS Z L Rl H 5 .
ZOZ e, FIORRA Y M)A SR EA T
FITHBEMICE L2005 BRIEHICB VT,
R RS R3S CER T 5720, Frufk
HET2EF A M DOHONEMRMEIL, BHE—
7 DFERMEE LTHREN S (Imayama et al., 2022).
CDEHTEF AA O T HICF L AR & i % 4 O
sz eid, ZOMPRICERRLE AR, EFX
A0FTEILE R, L—F—T77L—arFEks
TIRYE IR EEZH TN EN LG50
A, INHOGHTIEL —F—IC XD EF A0 ELL
BET5720, F A METHNOR M THERE
RREERTL2O0 WAL L5560 H5 . —J, &
F=A7aT7FIAFIE, ARG D720
EFXAOR FFICRARE LWETEIUL, [FH
HOERMELETRETH S . 22T, KFETIE,
R K R BEOBT A 270 7 FIAHFE) Vg
B ORE#ERE 2 VT, T FAA0%H LEICHEN
SR ANIHATFED &) P EEICHET 2 ik &7

2. ARl E

BRI O HAWEMIIALE 35 B - B 21E, HARS
B O L 5 KERILOR /T TH Y, B
VER %R - 72 B O R IR G FAAL 3 A LT 5.2
NOHOFREFEITV L2 S =B OB RN %
WeoTHY , MEBIHF & — D2 Th AT e
EEINTW5S (Suzuki and Adachi 1994). 2 & Dk
BRI EFEIZZDEFAAR I NI ZER, Th
SEMOFERRE D SIE, RIEFF Iz =Bl omiig
BAERIZIZ T, HEAROBEREREHE->TW»
5 EDAURENT: (Kawabata et al, 2022). $74bbH
BRI IZH AT B TR WHIE ST THY , HAY
B R 2 I 5 DI HE 2 i Th 5 .

Bk ik a B, I~ A VER RS, EEa Y
R EHERER R AEEH» O EITHRINS . #B
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Fi EHILHEGHT O d DFEHERFE , A3V =TV
M AEICE S SN TWL LT O 14 D) » B LY
Z A\ 721 CePO, (NMNH 168484), DyPO, (NMNH
168485), ErPO, (NMNH 168486), EuPO, (NMNH
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Table 1. BB A RE (OB OK161003-3C) D EF A HDOFA HFHICHKIRE

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,04 12455 12.224 12.137 11.797 11.722 11.377 11.798 11.799 11.261 11.482 11.829 11.788 11.362 11.701
Ce,0; 25.763 25.254 25428 24.877 24.67 24478 25402 25.562 24.093 23928 24.394 25.227 23.687 24.281
Pr,0, 2.785 2912 2712 2571 2.799 2.569 2.852 2929 2651 2.697 2.586 2.836 2592 2653
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 11184 11.716
Sm,0; 1.279 1.75 1.665 1.651 1534 1.554 1.774 1.749 1.849 1.739 1.588 1411 0.987 1.612
Eu,0, 0496 0433 0457 0405 0432 0.31 0.351 0.342 0.38 0.302 0.339 0.284 0.397 0.368
Gd,0, 1.126 1411 1.152 1.223 1.078 1.194 1.137 0.989 1.562 1.243 1.19 1.019 1012 1.372
Th,0; - 0.101 0.028 0.109 0.095 0117 0.087 0.056 0.145 0.133 0.062 - - 0.11
Dy.0, 0.671 0.838 0.545 0.645 0.685 0.566 0.375 0.398 0.854 0.686 0.566 0445 0.216 0.712
Ho,0; 0.074 0.107 0.055 - 0.131 0.118 0.086 - 0.04 0.048 0.072 0.038 0.033 0.169
Er,0; 0.188 0.125 0.176 0.114 0.178 0.147 0.026 - 0.156 0.151 0.159 0.044 0.035 0.163
Tm,0,4 0.222 0.181 0.22 0.185 0.226 0.19 0.208 0.221 0.2 0.198 0.183 0.187 0.18 0.176
Yb,0; 0.003 - - - - - - - - - - - - 0.003
Lu,0, 0.005 0.048 0.024 0.138 0.077 0.018 0.058 0.058 0.032 0.015 0.065 0.074

(ppm)
La 106204 104235 103493 100594 99954 97012 100602 100611 96023 97908 100867 100517 96884 99775
Ce 219956 215610 217096 212391 210624 208985 216874 218240 205698 204289 208268 215379 202231 207303
Pr 23798 24883 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
Yb 26 - - - - - - - - - - - - 26
Lu 44 422 211 1214 677 158 510 510 281 132 572 651
168487), GAPO, (NMNH 168488), HoPO, (NMNH HTENHERMSND . 72720, 12 A0 Eu 241
168489), LaPO, (NMNH 168490), LuPO, (NMNH 7%k o7, 2oZ &, Eu-L a#fid, PrL a
168491), NdPO, (NMNH 168492), PrPO, (NMNH METHHIETELEND L7200 LI\ (Catlos
168493), SmPO, (NMNH 168494), TbhPO, (NMNH and Miller, 2017). $7z, Tm, Yb, LuZktoO&EAT
168496), TmPO, (NMNH 168497), YbPO, (NMNH FOuRIZ, AL—ALATHRY)ONRY =0 PHREH

168498). T 6 DFEHEFEHL , BRI X>T<wY U b
L, %z 1lmDFAYES FR—AMETHIEL . Z
D%, BREFHBLTHCC, REEEZ L.

EF X ADOF LFHICEOGHTIL, FLPLER A
GRSV —REOBETTO—T T F I 4% (JEOL.
JXA-8230) HIWVTHEIGL 7z, 0 Stk i&, I EE
15kV, MEEFEHE 20nA, ARy MEIZH 3 ¢ m TIro
7o BFAAE, ZKEFHRLFHE T v E LTI
L0, SRR O P AL AR 2 B122 L 72 (Kawabata
et al, 2022). ¥—2&N\v 2750 Rk, Zh
ZEN30 L 5Bl HLFCEOSIH R,
Table 1. IZ/R”5.

4 EREER

K 0K161003-3C D EF X fid, WA LFHTH
WCEA, BALEICRICH T TE TR 8y -2 OF
+H T FE Y — &R T (Fig. 1).

F72,C1ary 74 MCBUEALL 728875 L BOCHE D
GAREIE, 105 -106 4 —5—Thb. TNOHDH I,
EFAAOMBING T HFOCER NN = EFBLTS
0, R — A B IT IR RS EE X T TE T

NTV5 . CNLDEKRELTIE, GHEVPPLRTES
TeOMMRALLT CThH o720, H2WIEEM HITHE
EDOTWICLY, EEMITHEE LSHE TS Bh o720
REMRENEZLNS .

5. SEBOEM

FEICHBRI- LN, EFAADOESR THILE DN
F—%, ¥rufpt o FER, Thbbas Nz
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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.



Shinobu ISHIGAKI et al.

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.

104° 08°

| . Ulaanbaatar !

; T : ~ = i |
; { | | ¢ saynshand
|/ [ Fan | / o
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e

100 | 200 300 km

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 ¥,

3 we 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

. . . .8
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.

Acknowledgments

We greatly appreciate all staff of IP-MAS and students
at OUS (Hayato Inaba, Tsukasa Okoshi, Rei Nishimura,
Taiki Miyake, Kei Kondo, Hikaru Nakamura, Sorai
Tajima, and Yudai Fujii) for all their support. This
expedition and the subsequent research projects are
supported by the Grants for the Promotion of OUS
Research Projects (2022-2023) and Educational Program
Development (2022-2023).

References

1) Ishigaki, S., Tsogtbaatar, K., Saneyoshi, M.,
Mainbayar, B., Aoki, K., Ulziitseren, S., Imayama,
T., Takahashi, A., Toyoda, S., Bayardorj, C.,
Buyantegsh, B., Batsukh, J., Purevsuren, B., Asai,
H., Tsutanaga, S., & Fujii, K. (2016). Report of the
Okayama University of Science-Mongolian Institute
of Paleontology and Geology Joint Expedition in 2016.
Bulletin of Research Institute of Natural Sciences,
Okayama University of Science, 42, 33—46.

2) Ishigaki, S., Tsogtbaatar, K., Nishido, H., Toyoda,
S., Mainbayar, B., Chinzorig, T., Noumi, Y.,
Takahashi, A., Ulziitseren, S., Zorig, E., Buyantegsh,
B., Purevsuren, B., Enerel, G., Bayardorj, C.,
Ochirjantsan, E., Saneyoshi, M., Aoki, K., & Hayashi,
S. (2017). Report of the Okayama University of

Science-Mongolian Institute of Paleontology and
Geology Joint Expedition in 2017. Bulletin of Research
Institute of Natural Sciences, Okayama University of
Science, 43, 25-39.

3) Ishigaki, S., Tsogtbaatar, K., Toyoda, S., Mainbayar,
B., Noumi, Y., Takahashi, A., Buyantegsh, B.,
Byambaa, P., Zorig, E., Bayardorj, C., Ochirjantsan,
E., Saneyoshi, M., Hayashi, S., & Chiba, K. (2018).
Report of the Okayama University of Science —
Mongolian Institute of Paleontology and Geology Joint
Expedition in 2018. Bulletin of Research Institute of
Natural Sciences, Okayama University of Science, 44,
19-32.

4) Ishigaki, S., Tsogtbaatar, K., Tsujigiwa, H.,
Mainbayar, B., Takahashi, A., Aoki, K., Aoki, S.,
Buyantegsh, B., Byambaa, P., Bayardorj, C., Otgonbat,
B., Saneyoshi, M., Hayashi, S., & Chiba, K. (2019).
Report of the Okayama University of Science —
Mongolian Institute of Paleontology Joint Expedition
in 2019. Bulletin of Institute of Frontier Science and
Technology, Okayama University of Science, 1, 53-57.

5) Ishigaki, S., Tsogtbaatar, K., Mainbayar, B.,
Takahashi, A., Buyantegsh, B., Byambaa, P.,
Ganzorig, B., Bilguunbold, B., Ochirjantsan, E.,
Hatakeyama, T., Saneyoshi, M., Takasaki, R., &
Chiba, K. (2022). Report of Okayama University
of Science — Institute of Paleontology, Mongolian
Academy of Sciences Joint Expeditions in 2022.
Bulletin of Institute of Frontier Science and
Technology, Okayama University of Science, 4, 29-32.

6) Savinskiy, 1., Safonova, 1., Perfilova, A., Kotler, P.,
Sato, T., & Maruyama, S. (2022). A story of Devonian
ocean plate stratigraphy hosted by the Ulaanbaatar
accretionary complex, northern Mongolia:
implications from geological, structural and U-Pb
detrital zircon data. International Journal of Earth
Sciences, 111(8), 2469-2492. https://doi.org/10.1007/
s00531-021-02150-5

7) Ishigaki, S. (2010). Theropod trampled bedding plane
with laboring trackways from the Upper Cretaceous
Abdrant Nuru fossil site, Mongolia. Hayashibara
Museum of Natural Sciences Research Bulletin, 3,
133—-141.

8) Ishigaki, S., Watabe, M., Tsogtbaatar, Kh., &
Saneyoshi, M. (2009). Dinosaur footprints from the
Upper Cretaceous of Mongolia. Geological Quarterly,
53(4), 449-460.



Report of Okayama University of Science - Institute of 11
Paleontology,Mongolian Academy of Sciences Joint Expeditions in 2023

9) Kurumada, Y., Aoki, S., Aoki, K., Kato, D., 10) Tanabe, M., Aoki, K., Chiba, K., Saneyoshi, M.,
Saneyoshi, M., Tsogtbaatar, K., Windley, B. F., & Kodaira, S., Nishido, H., Mainbayar, B., Tsogtbaatar,
Ishigaki, S. (2020). Calcite U-Pb age of the Cretaceous K., & Ishigaki, S. (2023). Apatite U-Pb dating of
vertebrate-bearing Bayn Shire Formation in the dinosaur teeth from the Upper Cretaceous Nemegt
Eastern Gobi Desert of Mongolia: usefulness of Formation in the Gobi Desert, Mongolia: Contribution
caliche for age determination. Terra Nova, 32, 246— to depositional age constraints. Island Arc, 32(1),

252. https://doi.org/10.1111/ter.12456 €12488. https://doi.org/10.1111/iar.12488



12



(5,10,15,20-tetrakis(4-(S-D-glucopyranosylthio)-2,3,5,6-tetrafuluorophenyl)-2,3- 13
(methano(N-methyl)iminomethano)chlorinato)iron(IIl) D& K& & P&

(5,10,15,20-tetrakis(4-(B-D-glucopyranosylthio)-2,3,5,6-
tetrafuluorophenyl)-2,3-(methano(N-methyl)iminomethano)
chlorinato)iron (II) D& EME
HELO - [)IEE - RElERT

B IER K 7 1 > 7 4 BT 20 5E T

e

2024 41 H 9 HZ B

Abstract

HAk#k (1) & H,TFPC-SAcGle & @ )i & 1), FeCl (TFPC) -SAcGle % ER) R THKT 5 Z L2 II L 7=,
FeCl (TFPC) -SAcGle D 7' )V A —ZD T F VA F M) T A X ¥ FTHAET L2 & T, KEHED FeCl

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

FeCl (TFPC) -SAcGle DA BN A X7 bV & fl5E L7245, FeCl (TFPC) -SAcGle |V VN b 71 3 X
AEIRT T EERW S AT L7z, FeCl (TFPC) -SGle D FFELIY 2 WU K1, BLfzF- & [ U 406 nm & 652 nm T
Hol2hS, FNENDWEIZHIT S FeCl (TFPC) -SGle O E VIGAREII AL T O H,TFPC-SGle @ E VIGR
BOWEDOKEGE, NEL o TWBIENFHLENI -T2,

1. Introduction

 ~ &,7 v F L 7 wvw U ¥
5,10,15,20-tetrakis(pentafluorophenyl(N-methyl)
iminomethano)chlorin) (=H,TFPC) % B {7 T £ 9 5%
SRR EERL, TOMHEIZOWTHEL T

Bo Bl 213, F 4 1%, H,TFPC % litfi T & 3 5 Zn 51K,

[Zn (TFPC)] 7%, MR EZPA T T T2 L, X
UVTIvEMNIBT A NRUVIY)FURVILT
I VFHEARICEAL T A D OBEN i Ic b 2 &
EWELTWSY

F 72, 43, A,TFPC (B #8452 L2k b,

KEVEOREERS 7 v FAL7 1) Y OEHIZH T L,

NS OLEWAS, FEEMALIEIRICIND AT 1
5L, BEFAKT CEVIEHREEE L BHT 5
CTEEHLMIILTV S

Lo, H,TFPCIC 7V a3 — 2 i L7, 7 v 32—
AMfET7 vy FALra) vERMT T 58 () #1k
EEHRL, FOWEHIZOWTHE 217> 720 THidy
T 5

2. Experiemental
0
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 X U 5,10,15,20-tetrakis(4-(S-
D-glucopyranosylthio)-2,3,5,6-tetrafuluorophenyl)-2,3-
(methano-(N-methyl)iminomethano)chlorin (H,TFPC-
SGlo) X, XMWEZHIZL THEB LY

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)

TNaA—ADKERIEE T £ FIVETREL 72,
H,TFPC-SAcGlc (603.0 mg, 0.25 mmol), $ftsk (1)
MUK AW (2485 mg, 1.25 mmol), FEEEF b 1) 7 4
(215mg) %, WEME (15 ml) W2 L, ¥R L 22075,
1 R U 7o @i, DUz ius L, 7 an
A2 (50ml) Z MR THIEL 72 T Ok, MK THE
# (200ml x 3 |) 247wy, 7 @k )L A& EIL
7o WXL 727 v ' R )V AAHICHERE - b ) 7 A %
ZTHAKL, W5l 5#THERT bY 7 A2 ) BRwv
72tk AW ERWIET CTHRE L FonzhEz b
VI Y EEFROREERERSE, YA TV
Fharux 7T 7 4 —TRERLZ. kokEz b
WL, WEZRT 22 & T, HROLEY (o
*K) #4472, Yield: 338.0 mg (53.0 %) .

Anal. Calcd for FeCI(TFPC)-SAcGlc-2H,0
(Cy03HosF sNsO55S,FeCl): C, 48.81; H, 3.78; N, 2.76 Found:
C, 48.63; H, 3.90; N, 2.63.
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MALDI-TOF MS (m/z, DHB, NaTFA) Calcd for
C,0;HooF 1sNsNaO,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(III)
(FeCI(TFPC)-SGlc)

FeCI(TFPC)-SAcGle (74.95mg, 0.03mmol), CH;ONa
(38.0mg, 0.70mmol) {2, Y7 @ ua X % >~ (15ml), X
57— @Cml) &M T, 1 KRB L 720 B,
Mrib L7zikBe 2 Wen [ L, A S N7z R 2 3 T

THMEL 720 T D%, BrRZ#HK (30ml) HTHi#EL,

Wi L7zo SHZ2WGIESR L, BUXL 728K &2 i+
TCH®RT LI LT, BHOILEY RREhEK) 215
72 Yield: 47mg (75%) .

Anal. Caled for FeCI(TFPC)-SGle-2CH,C1,-2H,0
(C,3Hg FNsO,,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, HyF (N,NaO,,S,Fe' [M+Na]" 1811.154, Found
1811.518.

W
MALDI-TOF & &5 #i

< A AT bV autoflex speed (Bruker) % H W\ C
MEL7ze # =27 v b7 L — MIZid, MTP 384 target
plate ground steel BC # W72, = MV v 7 A3~

F Y v (DHB) & vy, 54 YAEAICIE by 701
FOFERF b T LR ¥y T L= a Yy
AR OF Y ) T L= 3 VIH# L2 B S T
BxbOoR)VZFLY ) a—vEHwi,

IR A N 7 BV
AP BIRILA <X 7 Fovid, U-2000 24 70 € —
25066 EEER (HITACHD % H v Tl L 72,

3. Results and discussion

H,TFPC-SAcGle, 31tk (1) - WK, B L
FEEE S bV 7 A%, FEERICUEM L CR L 72 SUBTE
WA s, HW A 7 ook v o THEERE L2,
VURTENATGT LA INT T T4 =X o TH
HE - K217 C, OO ERNT 52 LT, K
Wiz 7 F VI THRE L7V T — A&k L
7y FEr7e) yREMTET 58 (M) 1A,
FeCI(TFPC)-SAcGle % &% L 7= (Scheme 1), $k4 %
VIFBOMART, 21fiH S SMICERILI N TWw 5,
$ 4K @ A4 i 1X, MALDI-TOF & & 43 ¥t & CHN 7T %
SRt ORER D HRERR L 72 (I, 53%) 0 ARG T,
B RIS 5 & &, SUREROMEE %2 i 5 2L i
e, —BH IS 5 2 & T, FeC(TFPC)-SAcGle
BRI AR TE T,

FeCI(TFPC)-SGlc &, FeCI(TFPC)-SAcGle @ 7 )L
I—2ADT e FNEEF )T ARXMF Y FTHAR
g bHZ LT, BHLL 7 (Scheme 2), $5K D HIE,

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

R F OAc R F OAc

R= s 2Lz one R= s 227 gne
AcO OAc AcO OAc
F F F F

H,TFPC-SAcGlc

FeCI(TFPC)-SAcGic
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(methano(N-methyl)iminomethano)chlorinato)iron(III) @&k & P&

MALDI-TOF & & 43#7 & CHN JE3 5047 D5 e & 1
L7 (E75%) . FeC(TFPC)-SGle 137K 1 % 7R
KR

FeC(TFPC)-SGle ® Y A F )L A VK F ¥ Fho,
SN A X 7 bV % Figure 1 1278 L 72,

3 r

25

£x10°%/ Mcm™
-
- (3] n
r

o
o
T

340 400 460 520 580 640 700
Wavelength / nm

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

SE D, BALF T 5 H,TFPC-SGle ® T
ANRZ PIVHFBFIZRLTWD, HFART bV &
b, 450 nm £ 0 b REREMTIE, EVIOLREOME
Z 5 R K L CTHER LT 5, FeCI(TFPC)-SGle
DOWILA R 27 b VIZiE, 406 nm & 652 nm (2 H %
B IR KA D - 720 TN DOWMINAT X, ThZ
NARLVT7 40 Y EHUDOEHEZ S - 72 {LEWITE
W%, v—L—i & QWIEE SN RINTH
5o Bl ¥ T 5 H,TFPC-SGle D WL A X 27 b
121, 406 nm, 505 nm, B X ¥ 652 nm 12 FFEAY 7%
WK DS A BN S, ZTNSEDANRY MLV % S

Scheme 2 Preparation of FeCl(TFPC)-SGle

% &, H,TFPC-SGle IZ#k 1 4 v 23 A L 72554, 406
nm & 652 nm OWIAR KR ITZEL L 2w, £
ZNOWIROENVPICARBIE B & 2 PG REIT/NS
o TWBZ LD S 2T 7% - 720 H,TFPC-SGle
DOWILARZ FVT, 505 nm IZR Sz ¥ — 213,
FeCI(TFPC)-SGle D A X7 MV TlR70— =%
ZERILTBY, WIPUERIZHEKL TV 5,
FeCI(TFPC)-SAcGle ® THF, DMSO 3 X OF CHCI,
FICBT AW A X7 bV % Figure 2 127K L 72,
2.5

0

-
(&}

£x10%/Mcm

o
1

300 500

Wavelength / nm

700

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

(Green line), DMSO (Black line), and THF (Blue line).
FeCI(TFPC)-SAcGle O # BEAKAF P 2 7R3 2 & 2]
5T 7 o 720 DMSO i & CHCI, ¥ i 1k 1 1
T 5%, THE IR 02 H B Z R T #lR
1, FeC(TFPC)-SAcGle ® THF %L O & i % i T
TTABIETEET S L, Ko 72Mkiditfz 2
L7z0 2Ok % CHCL IZIERYT 5 &, wiliomid
O 2, COBEWDBOEAITTHEYTH D,
B OEE % THF (Z4 2 5 LB O GIZkkM 25

o CHs N A
CH;ONa
R R R
CH,Cl, , CH,OH, rt., 1h
R R
NS OAc NS OH
R= SMOAC R'= SMOH
AcO  OAC Ho — ©H
FoF FoF

FeCI(TFPC)-SAcGlc

FeCI(TFPC)-SGlc
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H 401224t %, FeCI(TFPC)-SAcGle DA T, =
DL %Y NN by T ZAHB S R B,
FeCI(TFPC)-SAcGle 0 THF # ifi ¥ C 1%, Wit o 4
THF 73 F- 38k A 4 VLT 2720 TH D EERT
Vo

4. Conclusion

¥5 1t 8k () & H,TFPC-SAcGlc & & )& & b,
FeCI(TFPC)-SAcGle # H I ETHH T 5 Z L ITHK
Iy L 720 FeCI(TFPC)-SAcGle ® 7 )V I — A DT k& F
VEEF P ARAMFY FTHRE#ES S 2 LT,
FeCI(TFPC)-SGle % H IR THEK T H 2 L ITHY L
720 FeCI(TFPC)-SGlc 1%, KiBEMEZ R L7,

FeCI(TFPC)-SAcGle D3R4 MWL A < 7 b v
Z 358 L7245 %, FeCI(TFPC)-SAcGle [V VN |
OIAXANERTIEXHSNITL 72, FeCATFPC)-
SGle @ ¥ B 2 WU AR K 1%, FLALF & [A U 406
nm & 652 nm THo72dh, TNEFROREICE
¥ % FeC(TFPC)-SGle O & )V W Y42 B FE Ay F
H,TFPC-SGle @ EVWOCRB DM ORI 50 &, /IS
o TWALIZEDRHLNIZ R 72,
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We successfully synthesized FeCI(TFPC)-SAcGle with high efficiency through the reaction between iron(II) 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)-SGlec.

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)-SGlec at these wavelengths were approximately half of that of the ligand H,TFPC-

SGlc, indicating a decrease in the magnitude of the values.
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DLC SNYYVANIKNLD 5 E—=T DR EfICHITD
JERERIN_—FRADEH

ANMERF D5 FF Y RRTL AR - AR I - B O - Sk 00 - b AT

1 FILFER R SR e B T4 5e R AR o R 7 A B iy
2 IR AL
3 MR IR R SRR T oA e R RRAR & 2 7 2 BRI
4 TR SRS AlE TSR
5 f R T3 v 5 —
6 A bo—T7&HE
7 WAL RS 7 a v 5 4 7 BT SeET

CHEEE

2023 4 12 H 25 Hs2 8

1.5 7T

FAXEY FF4 27 5 —K ~(diamond-like carbon;
DLC) ikix, #¥4YEY Fii&ED sp? C-C &, 75
774 MEED sp? C=C B2 HEROTELVT 7
H—RUBEORFTH S, DLC oL LT, &K
BEBARBCC AR S, AR BRI 2T o, HE)
B AR TH BB - EHRET N A, K-
RYDRVFAORMUILE LTIBH STV S *9,

DLC DAL RS RATIX, T~ ik Ihd v
SNTWB ™0 — 7% DLC JED T~ ¥ AT MU IR
Wik, DX REGNAY D 2 =255 BEDHIVHNT
Wh, LML AAS, 74 A+ —%— (disorder) ® D &
257 74 M graphite) ® G TH 57:0,sp° C-C fi&
ORERBESN RV, /2, DLCEO I <Y ART b
VDT Ly T4 Y TIIENMBIZEST, 74y 7407
BRC—2o8, 7149747 HERRLRY, H—#E
PUCIZFRE 2D 5. Tai et al 13", KFEEH DLC X
DT AR MUVIRFIZBWT, 74 v 74 7 BEHR
Y= BOMEEZIT, —BRIICHEONT WS
ABBD 2 E— T BRI DM D T 4 v 74 v 7 B
DY GYE—ZHED Y7 MNERE IDIG B EWT L
RS L. L2LAR2S, ZOHETIE2, 3, 4 ¥—
7 LM BE S TnZewn,

—Ji, RN —7Tid, ThF TS BRI
Bl L AR PV IS X BT N VR
DS5Y—=27(N, D G —, G+ D) FHERITITOWTHR
Bl MOARZ PVIEIZ Lo TE =2 (LB &L
X0, H=T T4 TA VT DONRNGA=F FHIR LTz &
HIZ, 5 =7 Bk 2 E— 7 5 BERAT Ol L
72l h, 5 =GRt D) A X HOLET- 506
XD SNz sp? C-C/(sp? C-C + sp? C=C) It
EAHBIRRE SR NS EBH SN E R, 5 ¥— 5 HE
MR O RMMEDSRAES N Y. L LS, HiIRo
5 U— 2 BERATIC BV CIE, FERRIE e/ ek o

OV RBRE TH 5. 22 TRIFZETIE, B
W - KR&EJ)739V A A%y #(high frequency inclusion
high-power im-pulse magnetron sputtering; HF-
HiPIMS) #: ' ¥ LI N —A b 7 X LER
FHEFE alternating current high voltage burst plasma
chemical vapor deposition; AC-HV-CVD) %' % H
W72 DLC B2 6125 = > AT PV D IERETE e/~ 5
FEOFPIZOWTIRE L2 THET 5.

2. EBAE

HF-HiPIMS #: ® DLC BB 41, m&E3 4 v F
DTFTT7AMNI=ry e, F—7 v IR
PHEEZ 100 mm, e 5 rpm Thldzs, FHEEZEEE
5% 10" * Pa, BIfEIE% 0.5 Pa, BRI % 2 KRR,
ARy Z I AELT Ar # 5 sccm w7z, X112 HF-
HiPIMS O HINEE DSV AW % R, 7V AS:
PEELCHEFIMERES - 810 V, /N4 7T ATEHEZ OFF,
WK DR W % 200 Hz, T1% 20 u s(FkE),
T2%5 usUKIEXRE), T3 %50 us(FHE), T4 %

f=200 Hz
(5000 ps) Time [ps]

s | e
g o
£
E
o
2
- R N D B
D

Vo

T
3 s,
— nﬂj S T? — Time [ps]

s = d—3ps
iﬁ? 0
E
E T1 T3
<& 20 ps 50 ps

Va

T4 36 ps

X1 HF-HiPIMS;EDENNIEED) VLR
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36 us(HF7S)WR), TS5 #3 us, T6 %3 us kL7

AC-HV-CVD #: o DLC Bk, ZRiEHEE 5
kV, 7%y MEEE 2 kV, B¥EE% 10 kHz, CH4 4
A w96 scem, 7NIVA / F% 10 pps, B % 1
eI, BIfEEI% 39 Pa & L72.

Bate @

F—HDIRHAF
(csvI7AIL)

T4 vF A SOREE NO /'\
DMRAORE. w

W AR MEOBIG

TAVTASIDRT
IR RN FE

YES

R=RSA R
AR

@ (\ %'7

B2 SRR NURROSH RN R BAE0I0—F v — NE
2
DLC [ o fb A fil & AT 121, T~ il
(Raman-11, Nanophoton) &\ /2. < A7 ML
OWEIE, L——3EIL 532 nm, H)J 0.5 mW, #
JeEH 90 s(HF-HIPIMS #: 055 45) %7213 30 s(AC-
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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: I1

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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NDBEIE, B D VIIAREFIREO I, A
ATERER R AR BRI OB AR E (S LTS 2
EREAMOFFETH DY, A, BFHEEBRE I AT
B, FICmEITHEE ONEMEBREEH SRS L) 12
oo TEZY ERIIITHEZ R, RAE T 23R
MIWCHL Y sATens, @H, (REWE LTERT LI L
AL BB (WHO) 12X 2004 4E12, & b o>
D 80 %, FETED 33 % LATAD 80 % 1, KAVE
HWTHY, e PRI AT, HEIGHKIE, 5%~
20 % AKHKTH L EHEL TS Y,

v MBI AMBICEDOBAREZMS 7202 H

WREZEEE LT, M, R, B8, MWD 5,

—HRAIFMIE R RS S5 5. BELINEIHER A
SO REEET b ULEND LD, HEILENDERE

BT EOWEDIRN 2B DIZHH G0 H 5 3).

BRI, BETOINLAECKOBIEZ %R
BELTEDLOTIHETHL. T2bbEZBLIV
N7 & ORERAMRIZERIC & o T—HOHEM IR & L
T &, AEILHEIT NS MBI S 2@
WZHy, SHIINHEIRE (ke o7s2 L
D7 [IFRE]), Ei B X OB (MR IR IR
ZHLIZSW)BREST 57, 72, ER2hoME
TR FBREHR L O, &5V IEHLEIC BT
DRFEABNOTEMEZR E, WAV LRFFIZBEWT
W shT&29.

AREBRTIE, FrEE, Fes RE, BEEoREL
LCTHE, Iy r~—, HRTHH SN TS HH
KR OIERBEL, ZORBIEELTWLE MO
ERPCRREL, SEEFEEE T I A EES
Hrat (ICP-MS) THlE L, S THEIF L Twb L b
DEZTORETCRIEE & KK P ITHRBE L O
BREHOPIZT LI EEZHML /2.

2. REAE
2-1 AFOBFM

HE OB, IWRB R & B BT TR
WLz Ixy~Y—0OFBEEFY YTV EXTHRIL
72, HAROFEZIIHILTRIL 72, B2 OHRIUb T

EREFEIREEICOWTIE, WD ISR L 7.
2-2 HIALEE K OTTFEREIE
BWMLAEELZ2BTRKPCAZHACTH 001 g%
EREICFED LY, 77 a v @ MERIRE 2 AR,
<4 zu¥Ry FERWT, AESENERE 6
ml & AN, L7 F@E~A 70y 2 —7&
Blo 2 i (Multiwave3000 : Anton Paar #) (12€ v
ML, 30 M4 L7z ICP-MS 12 X %5t Ml E I
DWTIE, IR IR L7z,

3. REBERENUER
3-1 WEALHAANOBRHKRLEEBEZOBHR

LW BE L WINE KA E EEZHh 0 Al
Mn, Fe, Cu, Zn, As, Cd, Pbi#EOFHHE % /R L
oo WA EINREDOKAKREZ LT S L, AIT
TN DK AKTEWEZ 78 L7243, Mn,
Fe, Cu, Zn, As, Cd, Pb i EIZIIKA TEH W%
RL7z WA & IWHRE OB R ICRBE % kS
58, AsTRENCINKREDBETEHWEZRL
7225, Al, Mn, Fe, Cu, Zn, Cd, Pb i ZMJII4 T
FWEEZ R L7z

VYIS AR O Mn, Cu, Zn B ILIEE O
FKHAKFOBRE L) 2RV VIC b ST, B
IR IIFRE CTH - 72, BE KOG I
TIHAD 10BREE o/, o 21, BEp
WK AFNDILRIHAKELD S EHEI S OFYS
BREHWEEZ 5NDL. WIEBAST O LAETEIZIN
WARFET LD DL FEREZELHIEHZ I &
CEDVEBLTWDEEZLND. Sk, AP
THRREDIE P LETH 5.

As IZDOWTEEZ KOEHFIWThOMIRE b
06~11 & REHERITEDSLNLD o7z Feldld
UAR R I %2 R L7225, M2 K & Wit ik Mo,
Cu, ZnzETHo7.

E OISO Z IIHRE & UE THERL 7.
1, WRADOHHKEEZTOEELRKBEDIL
BERL7 W2 WINEOKHKEEBZTOA
ELROIIE AR L 7=

A&, Al Pb L4 @ Mn, Fe, Cu, Zn, As,
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1 A EWINE ERILDOKAKE BZR O EITLHRIEO K
Al Mn Fe Cu n As Cd Ph
MR K (gl 202 3.84 94.8 13.8 101 1.68  0.058  0.068
W% ER(mg/kg) 687 6.56 275 20.5 232 .09 0206 @ 4.64
E=RK 33.6 1.7 2.9 1.5 23 0.6 3.6 68.2
)11 K (pgh) 66.3 0.417 75.0 1.70 15.0 0.633 0014  0.021
)11 E R (mg/kg) 836 7.95 449 36.0 417 0.500 0.653  5.71
£8.K 12.6 19.1 6.0 21.2 27.8 0.8 46,6 272
LK (ng) 174 0346 359 3.29 619 0346  0.014 0302
L £ B (mg/kg) 58.0 2.56 139 484 195 0.37 0.31 5.26
ERK 33 7.4 3.9 14.7 31.5 1.1 22.1 17.4
willES
—— K
()
—— Cd —t
(mp/kg)

X1 IREOHMAKE BEZPOHFETEOLE
Cd T, KIEMICIZM UMk 8y — v 2R L&D K
XREIRON LD o7, T, KK POITTE
2k M E I, BHRIGEM SN0 EE 25
n, WA TRIEZTILENOKAKPILEDEH G
RPFBNEEZONDL. L L, FuEORMmR
2D, HIC AL E Pb TREREDET .

IR A I W HRER IS A7 L, T 1L
B VR EICALE 5. (N & )14 o A 50 3 1

2 WNE DMK E BEZPOAEILH DK

CEREVALIIRELEIDT, e MZEENLTHE
WEICANPELEEZ NS, TN T, IIE
BEWRD EHHAKETEZD /Y -V IFRES RS
D, Wb KEBESRON. JRIC, C& Pb Tl
WRE—VIZRERENARLNZ. 2O i, KE
BIRENZ L CTH Y, TEOHIKIC X ) BEATHFO A
5T, MIEMIEIC X ZREHRSELEBLTY
HO0H LN, WTNIZLTD, HIREORR

£2 IvryY—LHAROHHKEEZDOILIE
Al Mn Fe Cu Zn As Cd Pb
B WA (pg) 174 0346 359 3.29 6.19 0346 0014 0302
= & T —Kpugl) 246 103 1919 4.00 50.6 178 0209  0.460
= 4 3 — /@l 14.1 298 53.5 1.2 8.2 514 14.9 1.5
B 1L £ 8 (mg/kg) 58.0 2.56 139 48.4 195 0.37 0.31 5.26
Evov—%Rmgkg 330 48.5 450 39.4 264 140 089 11.7
s v o v—/HWE 5.7 18.9 32 0.8 1.4 38 2.9 2.2
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EHTICEPESETET TENL LRESLETH Y,
SHOMIEI G5,

3-2 IxUyI—ANLHARADEKNKLBEZDOHGZ

F2IZI v =L HARRILN) kK E BE
@ Al, Mn, Fe, Cu, Zn, As, Cd, Pb i 0¥
iR L7z, I X v ~—OHHKT O AsiEEEIX178
mg/l L EWEEZ R L, BEPRED 140 mg/kg &
BWEZR L. BRED As 7 & LK Z %I
RIZILY GAA TS ADOTBE PR, FEFICE
, AsiCX 2R HECTEEHRRPENPTAL ED
TR E DA LT B ] R AT E .

B3, Ivr~—0AKEEZTOFEETLHE
BEOE % /R L7z, Al Mn, Fe, Zn, Cd C, K
B E Ry — 2R LD RELEIAON
Girodz, T, SKHKPOITHEIZE MBS
n, BRI IN-EEZONS.

ca{—{——{ dg

In

B3 vy ~— Ok EBER O S £ DL

ZHES Y IE, As Ak MICKH T s @R WG L.
As i, & M3 5 2k, Bk, 58 kAt
HbB. AsOb MIHTLIMEEIIEELTBY, K
A, B, FEBEE, BERERE, R, AT 2B,
PEIE S 55, RN DD LW BIREFIC RS EEZNT
Wb, ERITHERENIKEHE LT ko
KT, As OBBELINSOFWICL HTHRL
CEOBRGZERD L VITRFHHERE Wmome o
MICHEZHBEERYED 5 2 & R& T o
PHHELPIZENTWV S,

1B As B E OHUE X, Gurai 5” A% Parganas
MOBRMNTI6HEHERL L0 RDTD 5.
Mazumder 52 1%, #)VH v ¥ 49 km D 2 DD
AT 163 N2 W TESFAZ TV, 62 A (38 %) O
B As i EE 2 w2 L7z £ 72, Chakraborti
5%, Parganas, Burdwan, Nadia 8 6 24125

WTL27TRIEDH b D 48 Kk, £7:784 ADH 5
197 A (25 %) (2181 As B2 ROz, ZnHD
IR D 71 HEF KON X 5 & IR FE 0.64 mg/L
T, 55 H T (775 %) TR Z i L Tz ).

CORRIZ As IZ X B 1B EEL, AR DTSR
CTHELRLETDHY, I*xvyv—ADIFEAL
D LTV B I F R S ERED As I S h,
EEPICHBECTREHINTVDLZENFHL 2L
ol TELETHERLHIC, BAREDEMR, H5
KO As WL ZAT S ED D 5.

T2, I UR—TI, As DAL L TMOAET
FIZOVTHERBRELRL T LEND S,

4. F&H
HFE(IEREEMINE), Sy ry~Y— (YT Ui

W) ROHA (W) ICEFETse FoEEZEZD

oK% R L, ICP-MS TEE W & K

oK REZNEL, LKL 20/ UTo

CEDWHLNE R ST

1. WA OfFKHAKE O Mn, Cu, Zn, #EIXILHESE
DERFKFOBREL D DR DEKVICOEL LT,
E 2P REIREETH 72 BE KOEE
FUNETHREDI0BRE L 2oz, 2D Z
Lid, BRI AT LHREIHKAKID
DEHPLOFGENPFNLEEZOLND.

2. WAL, Al Pb 24 @ Mn, Fe, Cu, Zn, As,
Cd T, MEMICIEN Uk 8y — v &R L7
WA T, INREE RS EHAKEEEZD
THENY—VIERESELRY, MHEDKE L=
RO REOMIRIZE ) BEFEOAR S
T, MM EBIC XS BREEGREELHEMRL T
LD H Lz,

3. I v Y —OHAKF D AsEEEIF 178 mg/l &
W EZRL, BE2PRED 140 mg/kg &L HW
iz R EIREO As % & G K E #RHE
NICHLD JAA TV D ANOTBEZFEER, EWICH
<, As WXk 2B HCRHERREEIRALYE
DEFEREHIEA LT b etk B v,

SENM

D e B8, ANEREBICB T EZNME
TLET T T4 MOV, HEEE (Jpn. ]. Hyg),
%540 %, %52 5, 619-626 (1985).

2) AW FEET Mmoo EEEE AL
(Seikatsu Eisei) Vol.43, No.l, 7-14 (1999).

3) ME JEF, TE BT METEORE~DE
BOCHWHE, 7045, 675, 823-826 (2001).
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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,
1-1 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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Induction of growing cell aggregates with continuous formation
from cell monolayers adhered on two-dimensional environment

. .1 .2
Marina Iwai and Ryosuke Iwai
"Japan Society for the Promotion of Science (JSPS),
I-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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