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December 11, Thursday
Opening Address(9:10-9:20)
Chairman of Discussion Group on Electrophoresis
Prof. Shigeru Terabe
Chairman of the 17th Symposium on Capillary Electrophoresis
Prof. Hidesaburo Kobayashi

Session | (9:20-10:40) Chairman Prof. Koji Otsuka
LO1  Peak Profiles of Nonions in CZE
Natsuki Ikuta* and Takeshi Hirokawa
Faculty of Engineering, Hiroshima University
L02  Electropherograms of CZE with Effective Mobility as Ordinate Scale
Takeshi Hirokawa*, Natsuki Ikuta and Yuji Yamada
Faculty of Engineering, Hiroshima University
L03  Fabncation of Quartz and Glass Microchips and their Performance
H. Abe*, T. Nishimoto and H. Nakanishi
Technology Research Laboratory, Shimadzu Co.
L04  Non-Aqueous CE: Utilization of Hydrophilic Interactions
Y ukihiro Esaka* 1, Kuninor Yoshjmural, Masashi Goto! and Kenji Kano2
1) Gifu Pharmaceutical Univ., 2) Faculty of Agriculture, Kyoto Univ.
Session 1l (11:00-12:20) Chairman Prof. Takeshi Hirokawa
LO5  Characteristics of Pseudo-stationary Phase for Electrokinetic Chromatography Prepared from
Polyallylamine, and the Control of Migration Time Windows by the Use of Mixed Polymeric
Pseudo-Stationary Phases
Katsuhito Nakagawa*, Hisashi Nagayama, Hisao Morimoto, Ken Hosoya,
and Nobuo Tanaka
Department of Polymer Science and Engineering, Kyoto Institute of Technology
L06  Development of Stable Capillary Coating Based on Physical Adsorption for Capillary
Electrophoresis/mass Spectrometry (CE/MS)
Hiroyuki Katayama*, Yasushi Ishihama and Naoki Asakawa
Analytical Research Laboratories, Eisai Co., Ltd.
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LO8

Uniformly-sized Polymer Microsphere Prepared as CEC Stationary Phase
Ken Hosoya*, Kimihiro Y osizako, Hiroaki Ohta, Katsuhito Nakagawa, Kazuhiro Kimata

"~ and Nobuo Tanaka.

Department of Polymer Science, Kyoto Institute of Technology
Enantiomer Separation by Capillary Electochromatography
Chiharu Mikami*, Koji Otsuka, Shigeru Terabe

Faculty. of Science, Himeji Institute of Technology

Session ll1(13:20-14:10) Special Lecture.

Chairman Prof. Terumichi Nakagawa

Single Phase Property of Capillary Electrophoresis and Its Advantages

Professor Susumu Honda
Faculty of Pharmaceutical Sciences, Kinki University

Session IV(14:10-15:30) Poster
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Recovery of Rare-Earth ions in Isotachophoresis Using Protons as the Terminater
Toshiki Moriwaki*, Natsuki Ikuta, Fumitaka Nishiyama and Takeshi Hirokawa

Faculty of Engineering, Hiroshima University

Isotachophoretic Sparation Behavior of Twenty Kinds of Metal Ions Using Nonionic
Complexing Agents such as Polyethylenglycols

Hiroshi Fujisawa*, Natsuki Ikuta, Fumitaka Nishiyama and Takeshi Hirokawa

Faculty of Engineering, Hiroshima University

Separation Characteristics of Organotin Compounds by Capillary Isotachophoresis _
Katsunori Sagishima*1, Keiichi Fukushil, Keiitsu Saito2, Sahori Takeda3,

Shin-ichi Wakida3, Kunishige Higashi3 and Kazuo Hiiro%

1) Kobe University of Mercantile Marine

2) Faculty of Human Development, Kobe University

3) Osaka National Research Institute 4) Kobe Women's Junior College

MEKC Separation of Hydrophobic Anions Using Tween 20/CTAC Mixed Micellar System
Yukihiro Esaka*1, Masashi Gotol and Kenji Kano?

1) Gifu Pharmaceutical Univ. 2) Faculty of Agriculture, Kyoto Univ.

Optimization of the Separation based on the Surfactant Structure in Micellar Electrokinetic
Chromatography

Sahori Takedal, Shin-ichi Wakidal, Masataka Yamane!, Zun Siromal, Kunishige Higashil
and Shigeru Terabe2

1) Osaka National Research Institute, AIST

2) Faculty of Science, Himeji Institute of Technology
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Developement of Online Capillary Electrophoresis

Atomic Emission Spectrometry(CE-AES) (1)

Hiroshi Masuhara*, Natsuki Ikuta and Takeshi Hirokawa

Faculty of Engineering, Hiroshima University

Composition Analysis of Surfactants by CE-MS

Yoshihide Tanaka* 1, Yasuhiro Kishimotol, Koji OtsukaZ and Shi geru Terabe2

1) Kawanishi Pharm Research Institute, Nippon Boehringer Ingelheim

2) Faculty of Science, Himeji Institute of Technology

On-Line MEKC-MS with APCI Interface.

Masaki Y okoi* 1, Hiroto Ozaki2, Koji Otsukal and Shi geru Terabe!

1) Faculty of Science, Himeji Institute of Technology

2) Kaneka Techno Research Co.Ltd.,

Glass Surface Modifications in Two Dimensional Free Flow Electrophotresis for Protein
and Cell Analyses

Y. Satoh*l, S. Kitagawal, T. Tsudal, T. Satoz, M. Tsuji3 and A. Yokota% 1) Department
of Applied Chemistry, Nagoya Institute of Technology ,2) National Space Deveropment
Agency of Japan, 3) Japan Space Utilization Promotion Center 4) JGC Corporation
Removal of Bubbles from Electrophoresis Compartment of FFEU by Using Surfactants
N. Ikuta*, Q. Mao, T. Hirokawa, T. Satoz, M. Tsuji3 and A. Y okota4 1) Faculty of
Engineering, Hiroshima University 2) National Space Deveropment Agency of Japan

3) Japan Space Utilization Promotion Center 4) JGC Corporation '
Bubble/Gas Eliminate System for Free Frow Electrophoresis

Tatsuya Satol, Masatoshi Tsuji2 and Akitoshi Y okota*2

1) National Space Deveropment Agency of Japan

2) Japan Space Utilization Promotion Center 3) JGC Corporation
Electrochromatography (26) Effect of Electric Field on Enantiomer Separarions
Hiroyuki Tashita*, Hatsuo Yamamura, Masao Kawai, Shinya Kitagawa and Takao Tsuda
Department of Applied Chemistry, Nagoya Institute of Technology
Electrochromatography (27) Instrumentation for a Short Column System and Its Application
Shinji Tominaga*, Shinya Kitagawa and Takao Tsuda

Department of Applied Chemistry, Nagoya Institute of Technology

Analytical Methods Utilizing a Capillary for Reaction and Separation Part 3
Denvatization in a Reagent-Containing Electrophoretic Solution

Using the Throughout-Capillary Derivatization Format

Atsusi Taga*, Aki Nishino and Susumu Honda

Faculty of Pharmaceutical Sciences, Kinki University
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P15  Analytical Methods Ultilizing a Capillary for Reaction and Separation Part 4
Derivatization of Carbohydrates with PMP Using the At-Inlet Derivatization Format
Atsusi Taga and Susumu Honda*
Faculty of Pharmaceutical Sciences, Kinki University

P16  Effects of compositions of dimethyl-B-cyclodextrin on chiral selectivity
in CD modified CZE.
Junya Kato*1, Shuhei Hondal, Koji Otsukal, Shigeru Terabel, Kazuhiro Kimata2
Nobuo Tanaka2 and Minoru Tanaka3
1) Faculty of Science, Himeji Institute of Technology
2) Department of Polymer Science and Engineering, Kyoto Institute of Technology
3) Research Center for Environmental Preservation, Osaka University

P17  Enantiomer Separation by Capillary Electrophoresis Using a Non-Aqueous Zone
Nobuaki Kobayashi*, Koji Otsuka and Shigeru Terabe
Faculty of Science, Homeji Institute of Technology

P18  CZE Analysis of Human [gG Myeloma Proteins: Sialic Acid-Mediated Charge Heterogeneity
Kanenobu Kubo*
Faculty of pharmaceutical Sciences, Kinki University

P19  Identification of Drug Binding Site on Albumin Molecule by Using Capillary Electrophoresis
Yukiyo Arai*, Akimasa Shibukawa and Terumichi Nakagawa
Faculty of Pharmaceutical Sciences, Kyoto University

P20  Capillary Isoelectric Focusing of Human Plasma Fractions Obtained by ConA-Affinity
Chromatography
Fumie Ikeda*, Jun Mukai, Kenji Watanabe and Takashi Manabe
Faculty of Science, Ehime University

P21  Capillary Isoelectric Focusing of Human a1-Acid Glycoprotein
Min Zeng*, Bo Cao, Akimasa Shibukawa and Terumichi Nakagawa
Graduate School of Pharmaceutical Sciences, Kyoto University

P22 Capillary Isoelectric Focusing of C.elegans Proteins Fractionated by Ammonium Sulfate
Hidesaburo Kobayashi*, Maki Sekine and Miyo Suzuki
Faculty of Science, Josai University

P23 A Novel Method for Measurement of a-Amylase Activity in Rice Koji
by Using Capillary Isoelectric Focusing
Toshiro Watanabe*1, Akira Yamamotol, Shiro Nagail and Shigeru Terabe2
1) Yaegaki Sake & Spirits, Inc.
2) Faculty of Science, Himeji Institute of Technology
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Capillary Electriophoretic Analyses of Microheterogeneity

of B-Trace Protein (Prostaglandin D, Synthase) in Cerebrospinal Fluid

Atsushi Hiraoka* 1, Teruyo Aratoz, Itaru Tominaga3, Naomi Eguchi4, Hiroshi Oda5,
Kohsuke Seiki> and Yoshihiro Urade®

1) Kyorin Univ. School of Health Sciences, 2) Kyorin Univ. School of Medicine,
3) Department of Neuropsychiatry, Chiba National Hospital, 4)PRESTO,

5) Central Research Institute, MARUHA Co., 6) Osaka Bioscience Institute

Genetic Polymorphisms of Cat Plasma ORM, TF and GC Types.

Haruhiro Yoshida*!, H.Auther2 and K.Bell2

1) Senshu University 2) The University of Queensland

Capillary Gel Electrophoresis of Oligonucleotides Using Polymer Solutions
Ryotaro Sonoda*, Hiroyuki Nishi, Kouitu Noda, Noriyuki Nishimura and Tadashi Sato
Analytical Research Laboratory, Tanabe Seiyaku Co. Ltd.

Infomation from Single Cell (I) Spectrum Variation of Red Blood Cells

Motoki Imamura* !, Shinya Kitagawal, Takao Tsudal and Keiko Kitagishi2

1) Department of Applied Chemistry, Nagoya Institute of Technology,

2) Otsuka Electronics Co.,LTD.

Separation Behaviour of Twenty Kinds of Metal lons by CZE

Chen Xiu Juan*, Natsuki [kuta, Fumitaka Nishiyama and Takeshi Hirokawa
Faculty of Engineering, Hiroshima University

Analysis of Nickel Plating Bath by Capillary Electrophoresis

Y asuhiro Sato*, Katsushi Sasa and Keiko Kitagishi

Otsuka Electronics Co. Ltd.

Determination of Organic Acids in Liquors by Capillary Electrophoresis

Tomoyoshi Soga* and Hiroko Yanai

Y okogawa Analytical Systems Inc.

Application of Database in the Information Management of Capillary Electrophoresis
Hiromi Yamada*, Keiko Kitagishi and Kosei Oshima

Otsuka Electronics Co. Ltd.

Session V(15:40-17:00) Chairman Prof. Toshio Takayanagi

LO9

Stereoselective Separation and Detection by CE-ESI-MS

Koji Otsuka* 1, Christopher J. Smith2, James Graingerz, John R. Barr2,
Donald G. Patterson, Jr.2, Nobuo Tanaka3 and Shigeru Terabe!l

1) Faculty of Science, Himeji Institute of Technology

2) National Center for Environmental Health, 3) Kyoto Institute of Technology
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Enantiomer Separation of Drugs by Capillary Electrophoresis with Dual Cyclodextrin System
Shin-ichi Izumoto*, Hiroyuki Nishi, Yoshio Kokusenya, and Tadashi Sato
Analytical Research Laboratory Tanabe Seiyaku Co. Ltd.

Chiral Separation of Pentazocine by Dextrin-Mediated Capillary Electrophoresis
Kyoko Takahashi*!, Miwako Horiuchil, Kayoko Kato! and Takaho Watanabe!,
Hiroyuki Nakazawal and Tetsuya Sugimoto2

1) Faculty of Pharmaceutical Sciences, Hoshi University

2)Grelan Pharmaceutical Co., LTD.

Analysis of Drug-Plasma Lipoprotein Binding Using Capillary Electrophoresis
Niveen Abdel Latif Mohamed*, Akimasa Shibukawa and Terumichi Nakagawa
Faculty of Pharmaceutical Sciences, Kyoto University

Session VI(17:20-18:00) Chairman Prof. Yukihiro Esaka
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Molecular Structure Effect on the Separation of Organic Anions

by Ion Association - Capillary Zone Electrophoresis

Eiko Wada*, Toshio Takayanagi and Shoji Motomizu

Department of Materials Science and Engineering, Faculty of Engineering, Fukui University
Analysis of the Jon Association of the Complex of Alkaline Metal Ions with Crown Ethers
by a Capillary-Electrophoretic Method

Toshio Takayanagi* and Shoji Motomizu

Department of Materials Science and Engineering, Faculty of Engineering, Fukui University
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Analytical Methods Utilizing a Capillary for Reaction and Separation Part 5
Analysis in an Enzyme-Containg Electrophoretic Solution

Using the Throughout-Capillary Derivatization Format

Atsusi Taga* and Susumu Honda

Faculty of Pharmaceutical Sciences, Kinki University

Microanalysis of Carbohydrates in Glycoproteins by Preconcentration in a Capillary
Susumu Honda, Yuka Yashima, Atsusi Taga and Sigeo Suzuki*

Faculty of Pharmaceutical Sciences, Kinki University

An On-line Electrophoretic Concentration Method for Capillary Electrophoresis
Xing-Zheng Wu*1, Akihiko HosakaZ and Toshiyuki Hobo2

1) Faculty of Engineering, Fukui University

2) Faculty of Engineering, Tokyo Metropolitan University
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Separation of Naphtalene-2,3-dialdehyde-Labeled Amino Acids from Brain Tissue

by Capillary Electrophoresis with Laser-Induced Fluorescence Detection

Masaoki Imazawa* and Y uriko Hatanaka

National Institute of Neuroscience, NCNP

Application of Capillary Electrophoresis to Pharmacokinetic Studies of Nicotinic Acid
Masahiro Iwaki, Akinori Wada, Masako Kikuchi*, Taro Ogiso, Y asuo Oda, Tsuneo Okabe,
and Kazuaki Kakehi

Faculty of pharmaceutical Sciences, Kinki University

High Performance Capillary Electrophoresis of Heparin and Its Preparations

Based on the Size Exclusion Effect

Shozo Hayasel, Yasuo Oda2 and Kazuaki Kakehi*2

1) Taiho Pharmaceutical Co. LTD. 2) Faculty of pharmaceutical Sciences, Kinki University
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Rapid Electro-Blotting of Proteins Using an Elastic Gel

Katsunori Aizawa*

Department of Microbiology, University of Maryland

Peptide pl Markers for Capillary Isoelectric Focusing with Ultraviolet Detection.
Kiyohito Shimural, Zhi Wang*1, Ken-ichi Kasail and Hiroyuki Matsumoto 2
1) Faculty of Pharmaceutical Sciences, Teikyo University

2) Laboratory of Molecular Biophotonics

Analysis of Human Cerebrospinal Fluid Proteins by Capillary Isoelectric Focusing
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1) Department of Chemistry, Faculty of Science, Ehime University
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Faculty of Pharmaceutical Sciences, The University of Tokushima

Study for Clinical Application of Gene Analysis Using Capillary Electrophoresis
Chinuyo Sumita*, Akira Suehiro, Satoshi Higasa,Hiroshi Y oshimoto and Eizo Kakishita
Hyogo College of Medicine
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3) Shimadzu Co.

Measurement of Electrophoretic Velocity of Microalgae by CE
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Peak profiles of nonions in CZE

Natsuki Ikuta* and Takeshi Hirokawa
Applied Physics and Chemistry, Faculty of Engineering, Hiroshima University

Abstract
In CZE experiments, the peak intensity of nonionic benzyl alcohol migrating by osmotic flow
was stronger when dissolved in water than when dissolved in a supporting electrolyte. According to
our computer simulation, this was because benzyl alcohol dissolved in water was concentrated
behind the injection plug suggesting that velocity of EOF changed locally. The influence of
ununiformity of EOF upon reproducibility in CZE will be discussed.
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Electropherograms of CZE with effective mobility as ordinate scale

Takeshi Hirokawa*, Natsuki Ikuta and Yuji Yamada
Applied Physics and Chemistry, Faculty of Engineering, Hiroshima University

Abstract
A new method to give effective mobility at a cetrtain temperature(ex.25°C) from migration time was
developed, and the method was applied to convert the migration time scale in the electropherograms
of CZE into the effective mobility scale. It was demonstrated that the converted pherograms were
useful not only for accurate qualitative analysis but also for quantitative analysis.
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Fabrication of Quartz and Glass Microchips and their Performance
H. Abe’, T. Nishimoto,H. Nakanishi
Technology Research Laboratory, Shimadzu Co.

Abstract

Microchips for capillary electrophoresis have been fabricated in small size on quartz or glass
substrates. Using these microchips, we show that they permit to perform quantitative sample injection
('several 10 pl or less ), effective separation ( the number of theoretical plates is over 2,500 ) and

high speed analysis(~30 sec).
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Non-aqueous CE: Utilization of Hydrophilic Interactions

1)Yukihiro Esaka*, Kuninori Y oshimura, Masashi Goto, 2)Kenji Kano

1)Gifu Pharmaceutical University, 2)Division of Applied Life Science, Graduate School of
Agriculture, Kyoto University.

Non-aqueous CE with acetonitrile-based electrolyte solutions containing poly(ethylene glycol), PEG,
was studied. In acetnitrile solutions, migration behaviors of substituted benzoic acids as model
samples are governed by hydrogen-bonding interaction with ether oxygen of PEG and ion-dipole
interaction with terminal hydroxyl groups of PEG, while those in aqueous solutions are governed by
the hydrogen-bonding interaction and hydrophobic interaction. As the results, drastic change in
separation selectivity was observed between the aqueous systems and the non-aqueous systems.
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Figure3  Electropherogram of Substituted and Unsubstituted benzoate In (A) the Absence of
and (B) the Presence of PEG 4000 In Acetonltrile-based Electrolyte Solutions.

Conditions:

electrolyte solutions: 5.7 mM (n-Bu)NCIO, + 0.16 mM(n-Bu) NOH/ Acetonitrile (A):4.6 mM (n-Bu),NCIO, +0.13
mM(n-Bu) NOH + 20 % (w/v) PEG 4000/ Acetonitrile (B), Capillary tube: u-sil(DB- coating), 500 mm x 0.05 mm,
Ld. (effective length:250 mm), Applied voltage; 17 kV (Current 5 pA(A) end 3 pA(B))

Peak: (l)ZHO-BA(Z)BA(J)ZCHO-BA(4)4NO,-BA(5)4CHO—BA(6)4CH,-BA(7)4NH,-BA
(8)4(CH,),N-BA(9)4CH,COO-BA(10)4HO-BA(11)4CH, CONH-BA

Table 1 Estimated valucs of plex for i t X)
Samples K x 10"/ [PEGJ*

in aq. soln.*? in MeCN soln.**

PEG 400 PEG 400 PEG 4000  PEG 20000
4HO-BA 10.0 118 189 13.0
2HO-BA 9.7 0 0 0
4CH,CONH-BA 95 103 14.6 133
4NH,-BA 6.6 127 18.1 9.8
4CH,-BA 70 113 14.6 6.0
4CH,CO0-BA 438 91 9.8 6.8
4CHO-BA 4.5 67 110 6.0
benzoate anion (BA) 27 99 145 59
2CHO-BA o 54 8.0 42
4(CH,),N-BA - 127 123 6.8
4NO,-BA - 57 15 5.1

* [PEG] in % (wiv).
#* % These values were estimated using 2CHO-BA and 2HO-BA, respectively.
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Characteristics of Pseudo-stationary Phase for Electrokinetic Chromatography
Prepared from Polyallylamine, and the Control of Migration Time Windows by
the Use of Mixed Polymeric Pseudo-Stationary Phases

Katsuhito NAKAGAWA™, Hisashi NAGAYAMA, Hisao MORIMOTO, Ken HOSOYA, and Nobuo TANAKA
Department of Polymer Science and Engineering, Kyoto Institute of Technology, Matsugasaki, Sakyo-ku,
Kyoto 606

Abstract

We will report the effects of alkyl chain length and the number of alkyl groups of
polyallylamine-supported pseudo-stationary phases for electrokinetic chromatography.
The effect of the addition of organic solvents and the use of mixed polymeric pseudo-
stationary phases to control the selectivity and the migration time window will be
discussed.
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LTE2D7IVEINVEBATEICLICKYERFF+ UTEERL. TIVFIEDHRE
BAE., LU PAA-EKC RNOFHRBRFMEN 2B D « » KU LEH OHEXIEENRR
CHEZAMBOBRFET o1, £, ¥+ U7 DREBICKIDED + v Fo LEHIIHT
B RINEOHEES AT,
2. RE
(&) SMETEE : HCZE-30PN0.25-LDSW (Matsusada). #&ii2§ : UV-8 1I (TOSOH).
F—4&7 o+ yH—: C-R3A(Shimadzu), 7a—X kK> UHh* v ESY—:0.050mmiD.
x 0.375 mmO.D. DAEFRNEE (P ~TivH AT X 1010-3185) ,
[+ U7 (PAA-C,) DER] RYTZUITIVEEEE (MW=10000) hoKEE(EHU D
LT PAA ZHEELT-%. Z/IFIT 02 F (CiHaniBr, n=8-20) IC&Y 7 IF I LT,
Bont=7IVFIL PAA [T VIVBAF N ETATIVEML., CThEKE{EFIUD
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LICELYMKSIBLTHIVRFOL—FRIELESDEF v U7 ELTERAL
3. BRLER

BEEPICENTF + U7 PAA-C, (n=8-18)DTILFIEENEWIE. F+ UTODEA
EEENEC, BOSEED « VR (oo, o ERBEROBHERM. tc ++ V7 0OBEE
fyhJohl:, ARBEREDEMCEL L > TEKRERISEL Lizh, PAA F+ U
7 DERKEBRHEIHESBNCHERL. H2FRAEEELULETERCEOVIEY VK
VEBZ T, BKEOSVAE OHEIBEIRM (/)3 EREOFERBERETE (IS
SUXEIN-N, SEEFEOERBERECESHTRKICLYERENFEHRIQT TS
7 1 —HBUORENE LN, ERBI « V FODIEKIZ. F+ U7 O7IVFIVEEDN
BWIE, FT7IFIEOEAENSTVICEEREOAERBBAITIEC o 1=, Boh:
BRI, ARBEOTNINF + U7 OBEXLESD L. 28V« » FY EEB OB
BE}SROREZLELLEL T EERLTIVS,

EolC, BLLLIONEY « V FOLEREEHOSSFF+ UTDESICEY., &
BED 4V FODLETEERCHT ZFREOFIENIRES LB ERENEZ (B-1),
35% CHsCN FS Capillary;

(a) 2.0% PAA-C1o 0.050 mmi.D.
X0.375 mmO.D.,
L=48 cm, =33 cm,
V=400 V/cm
e Buffer;20mM Borate
(b) 1.5% PAA-C1o 5 g0 19 Sampl égﬂ=9.3)
+0.5% PAA-C1s 12 14,15,16 :

1: Naphthalene,
2: Acenaphthylene,
: Acenaphthene,
: Fluorene,
. Phenanthrene,
- Anthracene,
: Fluoranthene,
: Pyrene,
: Chrysene,
12,13 10: Benz(a)anthracene,
o 5 11: Benzo(b)fluoranthene,
(d) 20%PAACte 15 %o 12: Benzo(k)fluoranthene,
14,15,16 13: Benzo(a)pyrene,
193 14: Dibenz(a,h)anthracene,
rvv-—~~—~-—yl_— 3 15: Indeno(1,2,3-cd)pyrene,
16: Benzo(g,h,i)perylene
6 . 12 (EPA REFZHIERILKE)

min

M\\%k»—\

(c) 1.0% PAA-C10
+1.0% PAA-C1e

14,15,16
12

OO~~~ W

°r

H-1 ZBREBER(LKFED PAA-EKC 58

4. 3Tk

N. Tanaka, K. Nakagawa, H. lwasaki, K. Hosoya, K. Kimata, T. Araki, D. G. Patterson, Jr, J. Chromatogr. A,
781 (1997) 138-150, N. Tanaka, K. Nakagawa, K. Hosoya, C. P. Palmer, S. Kunugi, J. Chromatogr. A, in

press.
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MEBRENARKEX +ESY —DOREEEX v ES Y —B5%EN
HESM (CEMS) ~NDISH

Ptz AER. &IIEH T4 (k) SATRRZER

Development of stable capillary coating based on physical adsorption for
capillary electrophoresis/mass spectrometry (CE/MS)

Hiroyuki Katayama*, Yasushi Ishihama and Naoki Asakawa
Chemical Analysis Division, Analytical research laboratories, Eisai Co. Ltd.

It is well known that when capillary electrophoresis/mass spectrometry (CE/MS) was petformed in a
positive detection mode, inner wall of a capillary should be positively modified. In this study, we
aimed to achieve a stable coating by physical adsorption and have developed a novel permanent
coating procedure, "successive multiple ionic-polymer layers (SMIL)" coating. Cationic polymer
polybrene (PB) was attached to the inner surface of the capillary by SMIL coating (SMIL-BPg)
capillary). The SMIL-PBg) capillary had reversed EOF in the pH range 2-12 and showed stronger
endurance than the conventional PB capillary. Therefore, it could be widely applied to CE/MS

analyses.

LIZE®DIZ

¥FrE7 ) —EBRKE (CE) 2EEHT MS) K> T4 Vil LRV F+TE— FT
AFFVDGHEITIBE, FYETV—DASL—BICESENCESESEMINT
W57zH, NERREX v €5 ) —CTRRABEARICERESER EBOF) »SEEL. EA
SNIHEEFF Y ET Y —ANHTLE) LW HEIRET S, 2OMBEL LT, *
YEZ ) —HNEORBEISBITONS,

AHFFETIICEMS D= DY EIR % 2 HAFE L L FEP BB (SMILT —F 4~
7) DEFEZITC, AFFVHEREX Y ET ) — BB LE 21T o 720 BERICIZE
V7V r (PB) # W,

-11-
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2.5EER

CEZ<& I3 Beckman P/ACE 2100 (Beckman, Fullerton, CA, USA)% i\ 2 7=y I — 54 27I%
P/ACE21000D ") Y AEREZFIHAL, I— T+ 7 BBE Y VAT L2 L2 X W7o 77,
CEMSIIMATSUSADAEEEREE MBETL Y Var, #%E) LAPIII (PESCIEX,

Thornhill, Ontario, Canada) % ¥4t 3 % Z L IC X D 3 %2470 720 4 F V{LICIZESIA F 1L,
ErRw,

3RREER

SMILA—=7 4 Y7 X Y)PBEF ¥+ ¥T Y —NEEIZHEEL (SMILPBapF ¥ ¥ S5 —) |
EOF & #ll%E L 720 Z D#ER % Fig. WIRT . MBERLEF ¥ ¥'5 1) — TldpH6LL T TEOFH®
BT LiZLo, pHIU T CRIZIZMH SNz, —F, SMILPBo¥* ¥ ¥ 5 1) — T IZEOFH
HE L. 2 OpH2-120#F M TpHICIHK M ZEOR £ L Tz, ¥ 7-pH2-12CHEEH
ICEOFDREZIT > THPBYRHEE L 2 Doz 2 e 252 T, SMIL-PBep¥ v+ ¥5 1 —it
PHEEMICEN TWD L X iz, KIGERSTICHT 2 MAMRER LT 5 72, pHIDSA:
FT1E105H DEOFHlE 24TV, EOFFEEICERETLIRK ZARL I LIC L VERE %
Tolzo TOKR %Fig 217K T o ERBIC X VHBRBL1To72PBX ¥ ¥ 51 —13420
[l CPBASRIME L 720123 L T, SMIL-PBa¥ ¥ ¥ 5 Y —I2600EEETH o 72,

SMIL-PBap¥ ¥Y E5 J — 2 VT ¥ — A% B VI2CEMSHHT %1T o 720 HEEAA
FYATV—=FKNVF (ISV) Z+5kVEIMIL 2 FHEZHEICE DiTo72, T X PREHCIZER
BB T 541D g -blocker z FiVy, RIMIE Y 71T E— FTiTo7z, £ DEEDTICT A
7U< M7 T A%Fig.31l7R T, 4% B -blockerDRHIITTEETH Y, F—1) U 7d#gIsh
TW/z72)SMIL-PBg) ¥ ¥ €5 1) —lZCEMSNBHTREL & L 59 o 7%

REIZE o THERIN-HNEREX v Y5 ) —I3pHICHHKER ZEOF 2 A L TV 72729,
EOFDHFLEDSLBEATRTHEYA4 7 0ATL—RUIF/ A 7L —CEMS~DILHA b 19358
BICIIEIfF T X 5,

7.5 8 TIC N -
= 507 metoprolol
f s SMIL-PBcapiliary o \ alprenolol

2,54 -
: H ' nadolo /
3 3 il
< 0.0+ g ! ’
s = acebtolo!
w g

257y bttea—Ae conventional

2 { PB capillary
5.0 T T T T T T =
1 3 5 7 9 1 13 — i T _E, ¢ %
pH o
| 10 1000 X S analysis of B-blackers
Fig. 1 EOF of uncoated and SMIL-PB) capillary ! ° Fig.3 CEM y.
—o— uncoated Fig.2 Endurance of conventional PB capillary and Conditions: Ry .
e SMIL-PB s SMIL-PBecapillary detection, pﬂosﬂive: applied voitage, -5 kVE ion s?ha;py Lol%age%ﬁ/‘l:y
thona: detecton, 214 s applied voltage, -7 KV; butfer, 0.5 % (v/v) formate butfer pH 2.26; sheath liguid, 0. v
Conditions: detection, 214 nm; applied voitage, 7 kV; Condtions: bufter, phosphate bufter at pH 3.0 (i=0,05); formate buffer : acetonitrile=25 : 75; capillary, 50 pm 1. D. x 40 cm;
capitiary, 75 um 1.D. x 27 cm (20 cm effective length). capilary, 50 pum 1.D. x 27 cm (20 om effective) injection, hydrodynamie injection
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FrYESVU—ER2AOY N/ ST74—TOEREZEWNELE
L7 HF B —WINE ST R TAROES
8CE17 _
Tokvo'97 Mx FY. TEANE. KBEEE, 1)IEC, ke—18, \APER
PR BEES N 3

Uniformly-sized polymer microsphere prepared as CEC stationary phase
Ken Hosoya,* Kimihiro Yoshizako, Hiroaki Ohta, Katsuhito Nakagawa,
Kazuhiro Kimata, and Nobuo Tanaka

Department of Polymer Science, Kyoto Institute of Technology.

Abstract

Uniformly-sized polymer microspheres were prepared through two-step swelling and
polymerization method as well as SPG emulsification method. The prepared microspheres were
evaluated by chromatographic and physical methods to study the possibility of CEC stationary phase.
SPG emulsification method afforded suitable size microsphere with moderate size uniformity and
Characteristics as HPLC or CEC stationary phase were acceptable. The microsphere modified with
ion exchange groups was utilized for CEC to afford reasonable performance.

1. i3Iz

FrESU—BRIOYKSI574— (CEC) BF+¥SVY BRI Eikro~
NTST 4 —ZHBEDRIESHE—RTH D, ROTETERTIHEIEKS VD
KH/NETARZR W HEICOEA O S2RET 3, CECBI3RTAFELT
BRI O NS T4 —IRAWSNE S YRS IVEMER W T ARIFIETLET
BB, KOIEVEEONBCHEIET -0 ICRARR T —R B CAFOFE AR S
ThsLMHEEND, Oy FROSZAMER) X —BEGHE2EEHELTHWSHELH 3
D, REBECBELOBSN S, RLI1ICECHOM/MNITE TH—NEAZEEY v
—RTCAFIOHFEZRASZ. SHEIL. FOEBRMNICOVWTHREST S,

2. EEB

1) RFEHY T 25X 25 _BREBMEESIRE S P GEAIEICL > THFES um LI
TORTEE—ZAMERY X—RFE2RUL 2. S ORTE2WEN, BLUWEY O
NNTST4—HICFHEL, TOWBI O M5 4 —RRTAFE L TORE 52
KRB L 7=,

2) SPGEAMEZE>T, 3um UTORFEE—ZAMERY v —RFEHHL. &
BRHERCL> T, TORFAREICA T THERLEBEA L. N5 ORFEZS
—IETHAE 100 um FZIE 300 mm O 72— X R U BB HRTAL, CECHETAH
E LU TOMREZ EBEMICRET L 7=,
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FrESU—ITlobOsOv b IST4s—IC&B
L8 | sgsxmegosm

sCerr =F FH* XKE B, FH X

Tokyo'97 TREE TERFEHEL

Enantiomer Separation by Capillary Electrochromatography

Chiharu Mikami *, Koji Otsuka, Shigeru Terabe
Faculty of Science, Himeji Institute of Technology, Kamigori, Hyogo 678-12, Japan

ABSTRACT

Enantiomer separation by capillary electrochromatography (CEC) using a packed capillary was
investigated. A packing material used was a Daicel OD-type chiral packing (5 x4 m) originally
designed for the use in HPLC. By using acidic and basic aqueous acetonitrile solutions as mobile
phases, some neutral and basic racemic compounds were optically resolved. The separation
efficiency in this CEC system was superior to that obtained in HPLC using Chiralcel packings.
Typically, the plate height obtained varied from 8 to 12 2 m.

1. 1ZL®IC

EEMFILFINIRAGEERYOZLF v FFv—i3, FRLENDBEL LN RS
HEHEREZ OIS RERBEOBHEIRMMTEDRRIZ. BEROSHFICL
HTH5B, iE, FYET ) —BRIKE (CE) OFLWHBEE— F& LT, BRMifky
Ov 7774 — (HPLC) LN EWSHEREL DS, ILLVBBEI/ O N5 74—

(MEKC) % & 1) b LB HEGRREES THLEEI LN TVE XY ES Y~
7bha7u< 7574 — (CEC) #EH SN TWBAS, CECIC & 5 HFEEMED 5|2
B 55 BEEMEOREFRPF ROV TORERTHICE IR TV Doz, 23 TRER
Tid, HPLCH ¥ 7 VFEHEA 2 CECICHEH L TRERBEO ML KA, FHEALEORE
1t & CECOF Iz DWW THRET L 72,

2., EB
FEIIHPOF v ) —BRIKE X7 A (Hewlett-Packardtt) % L7-. CECH

BT LI, ODF £ 7REH RESpym, ¥4V HB  Fig.1) 72—XFI Y%
FYE7)— (&FK33cm, WEI0xm, AXE24cm) CKEL-S0RB V1, Tl
WI32- 70 — VRGBS, T S VY VENESRICHY, HPLCHE Y I
£ 2 T420 barlZHIE L THT o 72 BEIHHICIZ10 mM NayHPOKIEH-7E = F 1) JL

(30:70) 5\~ id, 50mM V) Y BRIERBEE pH4.0)-7T L F = F UL (30:70) Z B\ 7,
ABEARERWEAETITo 72, FIMEREIZ2SKVT, F ¥ ¥ 5 1) —OWEEICES

(8 bar) =T CHIEEZIT- 770
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3. BEBIUEZE

CECIZ BT 2 ERAREN (EOF) 13, ¥+ ¥ 7)) B L RHEHEREB EOBHICKE S
EHEENS, EOFZRESE L7001t BEAZF Y5 ) —HICH—ICFIE Liee X
TECLDVEETDHL, BENTHREIN oA S L2 ERIFEHT AL, #lEd
ToTnEHWRZIZF Y ¥T ) —ATHEHVPBELES L BRSOV E L. EOFFEE L
B RAMBEVELZ, CODXHLRBEREH 2D, 400barkl ECTHE R T L EAS
Holze TXIRTHAE Y FU— N, 7OTF/0—V, -T2 NV2-TH )=, I
WTZF7NY RYTALY AVFINIF, RFGNRI— ), -T2 VEER, A 7707
Vi EONFESEEAAT. BEIMEIC10 mM NapgHPOKBH-7 2 F = MY v (30:70) %
RAwiziga, €V FO—0V, 4722 V2-TF =V, TVIF) Y RyVL Y. 4V
NI FOSGEHBTEETH Y, XTI - VIHEIART+5TH o720 HPLCHAD 5 A
CHIRALCEL OD-R® B aa B #135000~6000 (FEFHEE 254 m~30um) THBDITHE
L. CECTI320000~30000 (EmEE &8um~12xm) »E 5N, F7/-CECTIIHPLCE
D BHE L BESEIIER E Nz, Fig. 2l Y VA Y OXZESEBI 2R, BEIHIC
50mM V) YEREREW pH4.0)-7T 2 F= MYV (30:70) FHWBE, SuS5 ) 0—
VIFBEDOR LR ONA, 3-TZVEEBR, 4 7707 = Y 3FE &, hoxke
CBWTHHAELPRRFII SN Do, RFEEFIZHVSCECIK, Fichs & UER
UAZEREOSEIH L THEYTH LI LPELhE R o72, B, Bl X xmuRs
DHFZENIN L TOTHEERHFORBEERFTLTBY) ., Z2OERIIOVWTHIHRETSLF
ETH b,

OR kl{ CHa
o o) Y
R: O
RO
OR n CHa

Fig. 1 OD-type chiral packing

mAU
]
50
40
30

20

10 L
oAt
b + T T T T T T T R 3 T T

0 ' 2 4 s 8 10 min

Fig. 2 chiral separation of benzoin by CEC
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sCE17 AH &
Tokvo'97
MR K FEEPE

Single Phase Property of Capillary Electrophoresis
and Its Advantages |

Susumu Honda

Faculty of Pharmaceutical Sciences, Kinki University

Abstract Capillary electrophoresis has an inher ent advantage that it can be performed in free
solution. Intelligent use of this advantage allows highly reliable identification of sample ingradients
by multiple mode analysis using relative mobility as a migration index, studies of micro scale
chemical reactions includng in- capillary derivatization, and obser vation of physical interaction
between substances using minute amounts. This paper summarizes recent advancement of this
rather hidden aspect of capillary electrophoresis.

1. 13U &®IC

SRR OPOLELRTRESIOT NS ST 4—ICB0\TIL, BEREBHAO 2 ABICHT3HEOLH
DEVEFAL THENTDONS, /2. BEABICENTHE<LOARTREBOAIE EOXBEOSRT
FREPTHONDZIOT, HROANZZXALAZEFEIBODRIY 2HIWENDIENTES, chICHLT
FrESU-—BIEAE(CE)CBNWTILEBEXBRE NS E—DORBDF THENTDONS.
FrESU-BRABFBVIREL LD, BAGHAOLEVSEMTETHI-LIIBROEBYTHS
. S<OMRESESRICEBERAITZHEY, S0 MHEN] EOIBRRICONTEIRBHETI L
3275<. CEQOBESMAMEREE LHZIFIEDTIVEIMERLSSHSD, 2T AHERICHBWNTIZCOBABEIC
DWTEBLA2DAENSEREMA. ChODBREED LARMRICDNWTEZ TH,

2. NRMIREOBBRMICHBTAIER-BE— KSH~DER
HPLC TROZBEEINIHBORD EENA TR 34, BETIEIARY TOMENREE LIRS
YEBREBEICHBShTOWS 2HBEBROBRAY ILEENEN, CE CRESOBHICHIBSEER
(electroosmotic flow, EOF) MSFIAENBA, EOF (3% + S —REQRIEICL YLEHL O\ =8,
BHEE L HRAMSEN, UL, CECBITABIEECOVTIES > - XNENAZBAVETSH S,
CERERD&LS ICH—HTITDON S0, thORMAMTEICHTELS CEBICLIBEES FB &0
B, LEB>THRROBIIL, XBROMN S KEERS  REESBHOEEERORICE >TREX M
2. BEBEUIQL n Te VIg ~2/3f (k,) £,}]7 {EEL. Q ¥+ ESU—FHE. L ++ES
U—2R. nkBROBMEE, ¢ ABROFEE. V. (IMEBE. £ ; F+PS5U—REAHEROE
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WE, &, BBAF 2/ KBEBOBME. f (k) : BROMF > OH A XIZHT S Henry DHEIER) TH
bEIndMB, FYESU—OREBIREEZRDTE (L. n, &£, f (k) , eBLUVICHERTIIBANIZK
20WEBHZERYT. BAELREOBOF v ESU—DRABALIERTAL. THPEEFLAESELVER
ZRWSIESIE. EBEIHRVMZIS5NS, UL, AEROBBSEMES (BRERNYS) CE&HEH
BEFPESU—BAOBRENELIMEEICE, &, OEMEMASLEFEELN, COLHBIRBEtZE
P$HEESLUTHVWSRY, BEHOBMBRMYOR LASBEHIZN LIIURATHS., BREERLIESLD
ICEBZ 5N D —DDIEERIL. EEYRICHTIBHM tott BAxBEEEm; t, . {(&8,-2/3

f () (&2l » {8,-2/73F(k,) (&)} ] THB, COHEKR AN, MUK
RETEDRENHS, UL, KOPILE 2SUOT, EHERAOREL VD ERTORENIZRRICIE
Eo T,

ChITH L TBRABBHME (LUITBHELME; v ,=2/3cf(k.) L, n'd. XOFRICE 28A
TWNVEW=®), HRNICHBRMOREBSED D, 1 HdQA(t- )V Ut ICKYUKRDHENTE,
REREFAURETABEIN 3P EHHELBRERT-I—E LU TRENLTERRENBEEE  £0E T
BIEILKYKRDBEMTESD, LML, t& t MENEZICIE, BxEEREZE (RSD) AKXk,
COEFEH. TOCHENREENSILTILEHICIE. PHORERBEYHEDINC, TSITEEYH
ZFEMU, HEBRE (U o) o EROTEBIEELTION—DOBRELILED. (1) (ldf(r )/
(K 82/ (L) g TROINERTELLAVEIBETH S, /2, HNBETAEEE { (t,) o}
Bu ,DOEHTHYRRICRTES/THBRAMOSIMELZRT. ChoDEEORNEICENWTE. E¥9HE
ORRICONTIRHFEELZITNISIES/ZO0, HEBEEII t i/t - (1- )/ (te - L) ELTKRDS
CEMTEDN. FBIC(Le - L) EVWDHEST., LML, [TANE, BIETEDHYNH> TKEAL
REEZHZDHCLILAD, o, tEtMBEN/ETHEILY D, [EEKGEIMETHIBEDAB( L o) e
DEEHICKES IS IZYNSKETHENENEZS. DFY, EEYRELUTIE. EEBBENKEL.
BAAF > EEVWBHEOLOPROBEVTHDLENSTETHS,

FBEOSRBS BORAEZOLOLEHBHTY - BRABICLY 20 IBRYEBRLSIH LS ZOBERBEO
BRMERAN/ETAH.RSDIF0.35~1.93 T, BHWRBNR<AZBEFEEXREN >V, ThHDM@IIHPLC
BEDRKHRICHITRAEICLERTHMIYKREN, —FA., COBEREECLUTHENBHE. BBk E
DORSDZBHLEZECS, WTFNRB 1 NEADONEIMEEZY. ChOoDHBEBIISVERLE5Z L, ¥
CHERY R OB BB S EEIRS OB MM ITEVMEE(3. RSD I3 0.2%HiEDE#ES A /-, CDLDIC,
HMBRHE /- (IARNESKESHEAONIE. BFREMEEERTREZNVNEDU D, LLAERSC
&bmd, RSDW 0.1 %BETHIIE, BREAVWTIC, F—IRX—-ROAZDILEEIT>TH, BEE—
VERFH-TRATTHIREMREIZOLOTELL LD EEZSNS,

CEQBBAMZL > LHBNICHIAT I LE2EZX DL, SE-ROHEVWDEXICESTHSD?,
HPLC ICBWTEZE— R ETE S LT BEI1E. E—KOBEITASAERABELERThICHT I8
BREBZIINITZSEOD, CETEIRBROZEERLF v ESU—ERAWTKBIRER2 IR T 72T
TERETHEMTES, Z<OHBREETIAHHABNRDBBEHI TS0, COBREIIZEDLOHTTF
BICOST&MTES, LA, EROLSGHEEEAVWSALIE. FE—RICDOVLWTHLBERENRIE &
hTWBDTHH Mo, EEHOSVNVEBESGRELTHEICALASEEDN S,

CECBWTIRTTEHOSHME— KASRARIATWS, fIZAIETEES OMRRICH W TIIHAHSEREDO S
ME-RELT, B/~ BRKE Y, SHEESEFS V-V BRAE 7, SABBI/OTKS ST
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1%, AAVBEERBHBIOAT NS T4 = FI4ZF4—BEAE. T80 FRUT—(C&
YA XPRBIKE. kFERESBEAE VB EOIBE— RMBBFREIATNS, ChOEHEZEDETS
E- Koz 585E. ERMOBSVEELZEENHRINDZITHS S,

3. ¥ v ESU—-ATOHRH&KIL

NEOHNF v 25U —HICHE S NKkEEED T, PRSSECEEETBREDORS TIET 270,
FrESU-—RO—BE2ERREHBLTENTEIDT, ChENIERSBRICEITCOR TSR
BETOY. EBMEELICELRERIC—FIMIT S LHAETHS. CORBICETL in-capillary
SBELIICEDXRERRND—DTH S,

COBEFYESU—NDEDBUTRBETIMNCEY, BF v ESU—AUD, AlF+ ESYU—rhR,
KFErESU—2ED3IDDOENEZLND, ThENICLSAEE at-inlet &, zone passing k. B&
Uthroughou-teapillary JEEMERC &ICL. UTICENERDOAEORREBRIRS,

At-inletifld, F¥+¥ESU—AUOTHEEREABRREBRHE LA THEEFA L THABES L=
RiGEE. £EHMEBESICCEICKYRMAT 3HETHD. TRBRS L OCHAEREROBRICIZS T AT~
RESL RO v FE—- KBS S5, BESHFTLS FRBOAPYEN LN, REREORNRIEH T
HEIZELRHBRADLETHY. MAET I/ 8% o phthalaldehyde(OPA) I= & U SBilitk{L 323 % Tl
pre-capillary FB&(L L XEREORGELBRYESBONE Y, COHXE ABERTIUSE S &UHO
THhITEBSHDPTERICEDEE, KVICEBEhZXETH S,

Zone- passing k(3. ¥ ¥ ESU—RNICHBBRY — & HERAK/ — RS t. BEEMMLTER
HESLAREZBE - ZME Y, KNS ETHEALT 2 -ERICERLRBGEMITEHETH S, &
FEEROBHAREBHMEEDECEY, BAQDBLUBAEFEZILITNIEIESAL, £, B0
BLECHRBOBESHS, BESR7I/BEOPAICLYBESLTZRIOVNTRILELCS. B
BREEIEVb OO at-inletRICRIEAMN 272, COAETIIML TRSEBREMELSH, at-inlet k(=L
NTREEMES . EBRASBLILNSRAN B2, LHL, REREROAZICIIFETHY .
BERIEE bRARICTES LN SFENRINE,

Throughout- capillary A3 HESHABIKICHERREBALBELEMT 30 S@BkICE Y, 2
M EARMETEENORBELL, FHEESFTEHETHY, BLOBENSIY LIFShIRIhT
E, RESHESFROBERSR PELUESFOBRDIERRGR PICDVTRIL, WFhicsh
THIDTEDHERAMERASHICT B LN TEL, HBLBVTIE, HERPOBRMINTEIRES
BRAORBSHICIETOMBESH S MRaNE, £, BBV TRBERSRERE LS.
SREOMRSHAMKEAVNEIRSERES HERYEMITICLRBBETHY. Chick Y RER
SHRIMNENTETH >, LHL, R—RS54 UPELEY., EREEMREDENSIRELH o
=

In-capillary SSE#HLICE VT, WFROBRICDOWTHR/NMAREHEB O TRBR S 2GR0 -1
ERREICLYRHTH LN TE, EAEERERPBERSORGEELMBICRET S o EITES =

. REBBORHEICHU TOREARBLEAZTHB S, ChOSOBEIL. tOAHEICIE/ 0 CE Mmis
DHDTH S,

4. WHBHEFRORE
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H—LRBUNEDSH ETITS CEICBLWTRLEHLSEE— RV — U BRKENTH DM, kEhikIcste
B EHBERTIVEEBMUTE L. SHEMNICOFRMPEBEERLENS Y — U BSKEICE
UB#T 5. 2 THRRAEBE2OHBE—RICBLTH, ASHOYESABBRICEMENATNEIDT. +h
SOFEMPEHBRS EOBICHERRLSH Y., TOREDEWSOIBICHEBEESZ S, $/1-. ThODXR
CEWTEHBES EFRMYOHEBEEROBBERRT S LHAYTH S,

ECHBT2.LBVWTHRLEE-RORT, 774 =574 —BTKk#HTE— RIEERSBOHEEERICED
<KHTREBBRICTSIE—RTHB0. BICHKDS BN D, [ SISEERATIIEL2 OEERSHBEN
CEALAN. TOBENEIZRICE>THADEERESRKRNREBZEZZSNEN, CEREOLOL
HEERESFUANNTHRTES. §HBAERTHIEVAD, RELREFOLS> HHAEAROPTHIC
BHES O NOBOBOREBERICESERY. BBHXE{To7=

CEILKUBSH—9 ORI BRBEAEHRETIBA. ABRICENSOVWTIhMERML, hE2EEE
LTHFAESU—AUONSEAL., TOBRPBEBDSEMEINHEICIY EDOLSHHBEB(T20%H
BYDZIELEKY, BEOBEEHRETI LIS, RESIE. ¥R RELIIBEHY K KOBHE
BOThEZERCHEL., RMENHFAVEORELOBREFH L TEAERENET 25085
ERRL ™, ZOAKICLVEBLADY /O RICDVWTRBHEEE— 9 /0 BRAMEEEERIHRE#
HTND, CELBVWTREMURNEBLULERMGE DK BIENBETHB . COREITEARRNOHEESE
AZR3ICIIBL TR EEZ SIS,

BE. COXOBMRERET IBIET. FrESY—RNEADSY /0 ORI ORIEEICE:B L7,
ChEIF Y ESY—OBEBRAHOR LICKVIFIFRRL, 72, BHEEHEOPEEHEOIRIBC DL
THIXRDPRETH>7=H. COMIEIL dithicacetal (5 IC L ABEMRADERMJ/ BRI - IBENES
EERRIAELICIYBHENS,

5. Xk
VAR, BRI, $AEF. SBEF F16AF v ESU—BRAB ORI IESE, p.2-1~2—2
(1996) ; FAELE:CET K/ R (KIZBF), 1,6-11 (1997). 2Shigeo Suzuki, Kazuaki Kakehi, and
Susumu Honda: Anal. Biochem., 205, 227-236 (1992). ¥S. Honda, J. Chromatogr., 720, 377
(1996). “Susumu Honda, Kazutaka Togashi, and Atsushi Taga: J. Chromatogr., in press. 5Susumu
Honda, Shigefumi Iwase, Akiko Makino, and Shigeru Fujiwara: Anal. Biochem., 176, 72-77
(1989). ®Susumu Honda, Shigeo Suzuki, Akemi Nose, Keiko Yamamoto, and Kazuaki Kakehi:
Carbohydr. Res., 215, 193-198 (1991). ?Susumu Honda, Keiko Yamamoto, Shigeo Suzuki,
Minako Ueda, and Kazuaki Kakehi:. J. Chromatogr., 588, 327-333 (1991). ® Susumu Honda,
Kazutaka Togashi, Kana Uegaki, and Atsushi Taga:: J. Chromatogr. A, submitted (1997). ®Susumu
Honda, Atsushi Taga, Masumi Kotani, and Edward R. Grover: J. Chromatogr., in press. '®Atsushi Taga
and Susumu Honda: J. Chromatogr., 742, 243-250 (1996). ' Atsushi Taga, Mayumi Sugimura,
and Susumu Honda: J. Chromatogr., submitted (1997). 2KE,. BEHSR. XA A2 U—-XE 38,
EEFE, KEKE: A —XHES | "YSusumu Honda, Atsushi Taga, Kenji Suzuki, Shigeo Suzuki, and
Kazuaki Kakehi: J. Chromatogr., 597, 377-382 (1992).
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Recovery of rare-earth ions in isotachophoresis using protons as the
terminater

Toshiki Moriwaki*, Natsuki Ikuta, Fumitaka Nishiyama and Takeshi Hirokawa
Applied Physics and Chemistry, Faculty of Engineering, Hiroshima University.

The leading electrolyte system for the separation of fifteen rare-earth (REE) ions was
optimized considering both the separability and the recovery. According to accurate analysis of
some test mixtures of REEs by ITP-PIXE, complete recovery required electrolyte conditions as
follows: The pH of optimum leading electrolyte(pH=>5.3) was larger than the previous value(4.8)
and the concentration of a-hydoroxyisobutyric(5.5mM) and malonic acid (1.0mM) was lower
than the previous values(7.5mM and 2mM, respectively). This observation was in good
agreement with estimation from computer simulations of effective mobilities of REEs.

1.3

i3 15 BRE LA A VA BT 5 ERKE(a-t No ¥4 Y BERHEHIBA)
RERKIC <O VA EIEEAFIE UTHRMU2-ZF )U-n-BREE T pH=4.8 IZH
#8) 2R L. AR EoERBOSTICHL TV S([1]. BREDERST
D ICIIE VAT T BV EINROERR EHRE T LLENDH 500, #
Ao B A NENM. EDNRIOWTERHHIBREFIN TR, Thid, E2
BEEN) —F 4 T ET—IFINAA L OFBOIEE EBRBEA A IZDNT
3. ELERD 100% & BRI TWAE, BINEDOERPFERITIIMEIC LS5
ZETHEITLS,

BN AT IR B LHA A VOEFBRHEAREC LTI —I 4
DEMNBEIEE NI TEIENEETH S, T TEMR TR/ LE A A L O5
w AEEQOEINEOWEL, S Y —T 4 v 7 BREREZGEORBEIETH T EEHB
L. EREYVI V-V g YVOREMHOKRE LT,

2, K8

MEESKEIER & UTIZLABECO D ZKI-001 &M B KEIEE DS B 1=
v N BRI EEERHZEHFCCD)AMASOE THEA L, KEIBRIE
40 L ATH5B, 757 DELZRIZ0.12C TH 5B, i, FHERIZITHFCCD
EZAN T - B SR ER KB IEE A L. 77 V7 kB TOESEI
1.2C TH b, 15 BELTHAA L O%EEN(0.33mM)EE&H*¥. La,EuLu FEI)U
(1.0mM)EESREHIED SR Ui, Fhoy A LCEBKIC DL T Table
| A
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Table 1.The electrolyte system for ITP-PIXE
Leading electrolyte :20mM ammonia solution .pH buffer-:2-Ethyl-n-butyric acid (4.8~5.3).
Complexing agent :5.5~7.5mM a -HIBA. :
Additional complexing agent. Malonic acid:0.5~1.0mM.Additive:0.1% Hydroxypropylcellulose.

Terminating electrolyte:20mM Carnitine hydrochloride. Additive:0.1% Hydroxypropylcellulose.

3R EEE

RERIK S AT LDY —IF A idTm
FNoTHEDOT, BB EOBHEEERHLEE  of 0 BT o
IWEAE LX) —T 4 VT BRRBOD ‘ =
pH % EiF B BENH S, Figl il Ialb—v s | :
5 > &% Y,Dy,Ho,Er ® RefED HIBA 2% & e e e P
U pH KEM AR, pH=4.8~5.3 £ Tl a-  Lomang e T
HIBA DOEEHIEKT BICONTEBSHED Re
EOEIFAE L > TH D, pH=5.4 L LT e
Re BOENEY U, SEFRHREBD, SO | 5w
LG pH=53 % CHpHEHDRRTHSIE (b ety ]
HUNZ B, Ehoy a-HIBA OBER 5mM UTF s pr—" ]
2785 RO D ReEDEMIZEAETL L P SNSRIV RS
LDT.5.5~7.5mM £ TOBRENEYTREE Concentiation(m) 1 & HIBA
BT Ut Ffos REE 15 R LB A A4 % —F& Fig.1 Simulated Re values varying
ST ADIITO VEEDEE L 2.0mM &R concentration of a-HIBA and pH of
LTEDH. SOV FEES NTWd. Z0% the leading electrolyte.
HTFTRER THERSOEINED 100%I27% o
itz Ao VEBOEEY 1.0~0.5mM
ABIR U, ZD#ER. pH % LIF. ThEhD
SRR FIDBEA T3 8ICL->T Lu BiZ
1F52 22 B U 72 o KRS EE R % Fig.2 ISR T,

THODEREMS., I5BEHELH AV O—F
ST BT REERE U ERREAHNTRE
FHiIcENTHRRICEZVHENHHE. 2O
EAHET D ISV SBMEICBEEIL. 5
EEgZE U 7z [EIUNLEHY 100% T & 5 BIFHREH (R

xxxxx

Refl

“f

Specific Resistance —»

Abundance / nmol

%&b pH HP UE L BEEFIBREI/NZ ) La- - - 90%
AERTEHENEE LN Ebtbo T, #iE L SR

Tid. ZOGAM & UTBHMER LEBLADS S

R T4 BT L 7 ARIIAE A G o

Ul RIZOWTERET %, Fig.2 Result of ITP-PIXE for a test

mixture of La,Eu and Lu.

[1]T. Hirokawa and Y.Hashimoto, J.Chromatogr. A, 772(1997)357-367.
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Isotachophoretic separation behavior of twenty kinds of metal ions using
nonionic complexing agents such as polyethylenglycols

Hiroshi Fujisawa®, Natsuki Ikuta, Nishiyama Fumitaka and Takeshi Hirokawa
Faculty of Engineering , Hiroshima University

Isotachophoretic separation behaviors of twenty kinds of metal ions were investigated
using polyethylenglycol(MW=4000) as a non-ionic complexing agent. The used leading
electrolytes was 20mM ammonia solution buffered by 40mM acetic acid containing
15w% and 30w% of PEG. Separation behaviour of twenty kinds of metal ions
consisted of alkali metal, alkali-earth metal, transition metal and rare-earth metal
were investigated by ITP-PIXE. Considerable change of the separation order was
observed for alkali metal ions.

1L.¥S

INETHRL DI RZETIXEHERIKENEIL L > T4 R BRREETDOERA D
S - T ZITV, FE L Ta—t FaX A VEBRMHIBA)., vu @B EoA 44
STERAZ VTS BE AT AR L TE T, LA LIRS DA MR EITRI
Kp HIZBWTIX, BB E OHMEERPTHL 2 SERR+5 &%, 22 CI& pH ©F
PTCOREYNER LA A ST RE & B2 DB 2 8175 LT, FEA1 4 U HESE A
ELTRYF L7 Y a— (LT PEGZAWZERIREER L, 20 BEEAA LD
STREREEN R RRET LTz,

2.8

U —“7‘/{ v EBERE LTT =T 20mM, FEEE 40mM ., PEG ¥4y 7 & 4000 (15w%.
30w%) ZELIKERE ., ¥ —IFTIVEMKRE LTITER 20mM 2R LA, e L
T&E 20 MBS B (A 2 & Li,Na,Mg,Ca,Mn,Fe,Co,Ni,Cu,Zn,Sr,Y,Zr,Cd,Ba,La,Ce
,Gd,Lu,Pb) ZRHWTEREZIToTz, HEEESOMMICIISEESIKEINE LZT 57 >
a % PIXE #3#r4 %451 (ITP-PIXE k) %R L7,

SHREER
Fig.1 I PEG Z2#M L TWRWEIBRROERK COT7 cu /' F AL PIXE SR LT
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T, TNUHY TFHEEREDONY TAPEREKBILTWT, ZORIZA MR UVFTAL, L
VL EFBNTND, £72 Mn, Co, Fe R Y, Cd R EMRE LTV D, KIZ Fig.2 iZ PEG
BED 15wt% DERBREZETOT7 T hE PIXE iR %, Fig.3 (2 PEG BE
30wWt% DEMERMETO 7 =u /T Lk PIXE SiTEREE2TT, PEG ORWEIITALHY

THERITE BN, FIZIOHEITNY
T AICHEFIZR G, PEG ORENHEINT
DI ONBENESFEGRINTNS <o TN &,
BNV TLER PR FTAIONTHBE)
ER¥E Lz, FEmTRICE L TX PEG
DOREPEMT D LBBEEIN/NIRY S
BERHEEL oo le, LN a=TnT
LRERIKEIOSEEY — i S hd,
H—IFNVERKET Y - BRIKEI LT
HHD LB, FEAA UHEEEFE A
W BRI A A SRR E AVWEE

BIZHRTREDA T RFICHEEH D Z
LR TE /o, BHETIE, MOEA A %
BERF A WCRIZEBAERIZOVWTLE
W Do

T L:PUEZ7 20mM K § 40mM
P E G #4000(15%)

B MM 20 10ui

T : ¥ 20mM
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Separation Characteristics of Organotin Compounds by Capillary
Isotachophoresis

1) Katsunori Sagishima*, Keiichi Fukushi, 2)Keiitsu Saito, 3) Sahori Takeda, Shin-ichi Wakida,
Kunishige Higashi and 4) Kazuo Hiiro
1) Research Institute for Marine Cargo Transportation, Kobe University of Mercantile Marine,
2) Faculty of Human Development, Kobe University, 3) Osaka National Research Institute,
AIST, 4)Kobe Women'’s Junior College

Abstract

The separation characteristics of organotin compounds such as dimethyltin dichloride
(DMT), dibutyltin dichloride (DBT), tributyltin chloride (TBT) and triphenyltin chloride
(TPhT) were studied using capillary isotachophoresis (CITP). A mixed solution of 10 mM
potassium hydroxide solution containing 0.1 % Triton X-100 and appropriate amount of
acetone was used as a leading electrolyte. The pH of the potassium hydroxide solution was
adjusted to 4.0-5.5 with gultamic acid. The acetone concentration in the leading electrolyte
was varied in the range 0-70 %. The terminating electrolyte was 10 mM betaine
hydrochloride solution. The organotin compounds, except for DBT, were separated using the
leading electrolyte adjusted to pH 5.0 or 5.5 containing 50 % acetone, alternatively pH 4.0
with 70 % acetone could be used. Investigations of a variety of leading, counter and
terminating ions, pH of the leading electrolyte and types and composition of organic solvents,
are in progress. Also a study to determinae if quantitative measurements can be performed
are required.

LiZC®iz

A AL EWIIAEBR B R OBEIER, 7 92719/ OB, BER, BhEs L L
LTESCHAVWLORTE 2. ThLEBALEWIT, AV s ANHE S
NTERIZH 2200, KALLTINDLIZE2BEHEEY R & DB EE T
5. ABAEEWITEFENR V2D, BERBCEERB IO ZH L% 02 0
ZERBEV. —BRIC, ThoRBPOFEAR LAWE, BY%FECHIEE, GC,
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\HPLC REWCEIVDEESh, SEREBTEESNA TS, &, CE WL 32&8EH
BB D DODBERIBBRE SN TVB, 1ZLAEOFHEA LA WIE, UV Lo
HAREDF N2, FEREE PRMERLE WL VRESRTWS, “hiokt
LT CITP THRH—RICEMAEREBRIDACLN TS0, (MRS RBIEE A
EY_XRTHEHBERHAIETSHD. £ E T CITP & L 2 FHAR (LA MWD 4 BEFE
BEAERG. T TERFRETHE, BB LAY E LTY 3022 (DMT) |, ¥ 7" #
A2" (DBT) , M7 F¥x2° (TBT) , h7z=¥ax” (TPhT) %3&TX, CITP XV “h b
BB ALED O SBEEBIC OV TRE LD THBET S .
2. KB

REISEI 7 -FHEERKENLERE P2A AR L. 34t 7)-1LNE 1.0 mm,
& & 4cm D PTFE 8%2-771Z, AL 05 mm, & & 15cm ® FEP #F:-7" 238 L 4
DTHD. RHEBFMIBMNAEREBREA . V-7 ) BREEE, 01 %Ny X100
ZE T 10 mM KB JAEIK D pH %7 MIvEECRE LI-miE L TE & DRABIE
THDH. I-UVEBEMRIEIE, 10 mMA MVEBE ThD. HHAR (LS WEERTIT T~
TH)- Ve RWCTHB LU, V-7 477" BfED pH % 4.0 ~ 55 L B{L S ¥, 550
)=7"4v) BRREROTLLOEE 0 ~70 %L EEYE, B LEHD Re % KD
7z. %7z DMT, TBT, TPhT DREWEE DL, TR HDOHEEIC SOV TRITL -,
S REREEBR
" DMT R Ut TBT @ Re fEHE, pH40 ~ 55 THRIEE—EThorr. “hiextLT
TPhT KU -3Fv4v®D Re {Ei%, pH5.0 £ Tit pH O E & bR L=, Zhil
ETIIREE—EThHo/z. £72, DMT, TBT, TPhT R UY-3IFu{tv® Re ffix, 7thv
WMEDEME & HIT 50 %FE THEHBRLER, ZRULETIEHBLTIE@ND - 1.
TEWEEERWIEEIE, DMT USMIRH TE o=, 2B DBT X, WIhosfpk
WBWTHBREHTE 2o, AL pHES50HDBVIISSICTHEL, 7Hhv/E 50 %
V-7 v BRI, i3 pH & 40 IZFAEL, TehE 70 %E )7 v BRRIE A

A iif, DMT, TBT, TPhT A4S ETx 2 = & T

Z)lﬂ? 7530\ 7z. Fig. 11Z4Y%a7zn)" 750 —4F %fm*i“. Potentil

V=5 40 4%y, WOvh=4ky, §-3tvftv DFEIR, V-7 4V gradient

)" B D pH, V-7 4V BRFRIZEHMN 2 A% . =

WOBBLEREODEBROREDOEREEIZOW a

T, BIERFFTTHS.

4. STk Differential

1) F. Han, J. L. Fasching and P. R. Brown, J. Chromatogr. B, 669 2-0 2-1 2-2
(1995) 103. Time , min

2) E. Pobozy, B. Gléd, J. Kaniewska and M. Trojanowicz, J. Figl. Isotachopherogram for the

separation of tributyltin,

Chromatogr. A, 718 (1995), 329. dimethyltin and triphenyltin

3) Y. -T. Lee and C. -W. Whang. J. Chromatogr. A, 746 (1996), cations. L= Leading ion; a = TBT,
9269 b= DMT, ¢c=TPhT; T = Terminating

on.
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MEKC Separation of Hydrophobic Anions using Tween 20/CTAC mixed
micellar system

1)Yukihiro Esaka*, Masashi Goto, 2)Kenji Kano

1)Gifu Pharmaceutical University, 2)Division of Applied Life Science, Graduate School of
Agriculture, Kyoto University.

In separation of organic anions with cationic CTAC based MEKC, addition of Tween 20 to the
micellar system enables us to improve separation because of reduction of the interaction between
CTAC and these anions to moderate level in strength.

1. UBHIC

RLBEEHOIEINFER /O NS 74 —DEEHEERESRRB I ED—DIF,
RECEBHERDOILTHD, TOBEWOEER, YURO I ERNSHERFOLERICE
L THZFIZEN S, MEKC IZBF 5, -3 IV F > HHEER OKEZBEADEE
FEIDSEMINTER, FICHEEEIEVARMNEHR 28 T5BSIIEFNERD A
AWNEL, BRELTHEENBERDNZDSERNE 2D TE, MERE LTRSS
N5 ENENo Tz,

LirL, DHERREZED2BH®KI ST, S22 O—-LTB3T77 05 —ELTO
1 HHEERATEETH S, EB. BAkEOE < RWER1 4> 0 MEKC 282131
FUOMHERANERATHS ZENBEINTNS, MEIL. BKEHEER. 142 #%
HEFRREOHE-I LIVHOHEEHAORINRES RV TESR Z Lith 2, BAERIC
X, DEEBEEVBKEEE THIERA RS THIGSICHEL RS, “OH
BEERDO#REHZ MEKC ICHATADICEERKRE X F TR TN 14>
HHEEROERNTIRRICARD, 1 4 B ENRIC LSRR A B MTE 5,

17 HHEEROWNHIL pH OREICL2ZBORBEORAE (BHOAK) Itk-T
TOTENTES, ZRIIMUTRARI VIV EESNTS 2L THEREORAG 275> &
EZEXAIE. BA A D SDS I TEARICRY T—F)L#E 25 T2 Tween 20
ERELIEREZRAN. HEB 4 ONENHRKICI NO—)L TELZ LR,
GEL B A OEFIV NI AFIN T OB AZOY F(CTAC) & Tween 20 DIEAS R
ZRAWT, ZOFEOFHRRA A D OQBADBHERL-OTHET S,

2. RER
KE:CEXEII. CE-800 (H&4H) MWz, HHEF v 5D —It, NE 0.05mm
5 0.375 mm(GL Science) Dt 2 —X R U AF Y ESY—icRU P XYL 7 Ra—
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T4 CTEBLEDDOERAN, £8 500 mm. E7E 300 mm & Ui, BEEICIE. 20 mM
U~ BRI (pH=7.8)IZ CTAC % 20 mM., Tween 20 % 1~7.5mM OBETIH L
bOEHAWE, HIFEEIX 15kV (BF 15~19 pA) & L=,
mEH: 1) BUFINEE2) 4-ZPOREER. 3) 4-FMUAILE. )4-UAFINT I J2H
B, 5) 4- T2 bFREEE. 6) REBRT) FLIYILFILTE RE. 8) AL kT
INVTITERR 9 4-E ROFIUINREEFHDE 10 mM KEEEZEEES LA,
EZHBL Figure 1 OD¥— 2V &E %77,
FYEIUV—DIA—F 4 2ROV T  KUEDF+ ESY—2ANTH - LB,
CTAC-Tween 20 DESR THIERKER D IZLI=ANEBBEROBRINES N, BEMES
FL<EFLZ, ZOZ&id, BMUL7= Tween 20 12k - TEHEIZEE L7 CTAC 234
KRNENTNBZEEEKL -, &2 T, Hjerten D (J.Chromatogr.,374(1985)191)
KHENRUT VT I REID—F 4 >/ LEETZS, CTAC REEICETINABERT
BERIFERICRELLZDT, 2EBRTEI—FT 1 > FF v ESU—2HNE,

3. BRRUEZER
CTAC ZHWTWS D TEBRIIAN S EBICHEN > THNA TN DN, 20k =X X DML

ERIE)) (ENSABICHNDS) OBELO/AEINEDIZ, TIVERSHEERZET
SHEEBAF LRI VIV TEBRTRIEEI NS, Figure 1 12539 &5 12, Tween 20
DEIMZELV I VIV EOHEEANRD L, RELENL 0B EN> TRIEEINSE, £
TEROWZREBHISZERIC M S N, CTAC & Tween 20 ORSHOFAEL TLHBEDOSIEH 1
RO BHFETED ZENRENT=. BIEOD SDS-Tween 20 & Tld. I B EFHAD
RUI—FIEOBA TRE &I IVEOA > HHEEERR OB TR OIS &
PEIERER & S VIV HIO KBS HEEER OISR X N/-2%. CTAC-Tween 20 %IZ
BFD Tween 20 DBXFIZ DN TESERFOIEEETLRNTIFETH S,

A 8 (B)

M; micelle

LIJLML\JL

Time / min
Figure 1 Electropherograms of nine benzoic acids with a CTAC (20 mM) system
(A) and with a CTAC (20 mM) -Tween 20 (5 mM)System (B)

289 —
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Optimization of the separation based on the surfactant structure in micellar
electrokinetic chromatography

1) Sahori Takeda*, Shin-ichi Wakida, Masataka Yamane, Zyun Siroma, Kunishige Higashi and 2)
Shigeru Terabe
1) Osaka National Research Institute, AIST 2) Faculty of Science, Himeji Institute of Technology

Abstract

We have investigated the effect of the surfactant structure on migration behavior in micellar
electrokinetic chromatography (MEKC). It was found that sodium N-lauroylsarcosinate (SLN) and
sodium N-lauroyl-N-methyl-B-alaninate (ALE) can be used for MEKC. These surfactants and
sodium N-lauroyl-N-methyltaurate (LMT) have amido linkages. Their selectivity for hydrophilic
analytes are different from that of SDS. This result suggests that the existence of the amido linkage
weaken the electrostatic interaction of the micelle. Then we tried to separate some isomelic aniline
derivatives using these surfactants. The surfactants having the amido linkages gave the better
separation than SDS. We also used a new surfactants, sodium laurylsulfoacetate (LSA) for the
separation of the isomers. LSA has an ester linkage and its ionic group is sulfonate. The effect of the
ester linkage on electrostatic interaction is expected to be weaker than that of the amido linkage.
The prediction was supported by the comparison of the migration behavior. The separation given by
LSA was also better than that of SDS.

1. 1IZU®HIZ

B NE T, IELVEIEIu~w S5 7 40— (MEKC) I2BWT, REEERIOE
LSRR L OBEIC VTR EF-Cx"Y, AEIE. ZRbOBERSEX. T
B L OBENTCEELEX bR T = ) VEEEOHESRIC SV TR LT,

2. EB

FEIZIL, REEFR CAPI-3000 V2, ¥ BT U —IZiZAEE S0um, £ X 62cm (B
ZE 50cm) D7 2 —X K Y H%E (GL Science &) & AVi-, REEHEFNICSWTIT,
Wilg K7 RY A (SDS) BLON-FouaAf Ay Lar b oh (SLN) 37
NTATRAIBOTRBEHA N, N-F oA V-N-XFN-B-TF=F hY 7L (ALE)
BINHRZ 7 A4 IANED N-FUBAANAFAEZTY F R oA (LMT) BLO
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T UNAVEEEERT U b (LSA) BEXTIINIL Y ZFhZPRBHEZ T, &
BTV 50 mM O RETEMERIE 0.02 M i B — U O BREAEEIR (pH 7.0) 12852 LT
®]UTz, ik, HNEE 20kV, 1B 30 COLBET CITo 7,

3. MMRLEE

T2V U ROCZO—EBHBFHE (A XY, AFL, =bu, Zan) OFfBEEDHE
BBECOUWTRE L7z, SDS W HBAITIEN K S DOFFHEENSBE S AR d - 7= D
T, THE THW-FREEES ALE, LMT BE U SIN IZ X 35BS T, TORE.
ALE &L IMT TidZuua 7=y O mfE L pE2REBENHMNTETH - 1-,

INETOMET, 72 FEE%:
FrOREiEMHEANL. SDS &Ll LT
FEBEELOHBENHEEAN X
DINSNWZ &Ly, SRR
RHZBDEBZ LN, I T, 4
EliXX 6z, 7 FEAOKRDY I
TRTNFEEGEFOREEEH
LSA DFHZRET LTz, T HRE
EHERIOBERS L OWMHEELY, K1
{29, LSA DFEFRPTHI T 7
FRBIOCMC 25 EER, i
DATEEHO R EIEER & [,
MEKC THIHFIEETH o 7=,

TRATNFEGDEE. 7 I FEA
B LT, #FENHEAERA~DK
BIID72 b DEEZLNDHM, E
R, K2R L DT, FOHBERE
BhiX LMT & SDS OIEiEF B s
Repolc, BFBEEDOZBEIZON
Tk, 7=y (A RFT 7=V
V) Dok L p-EEBREX A LBEN
AEETH -7,

4. 3HER ,

1) S. Takeda, et al., J. Chromatogr. A, 1996,
744, 135-139.

2) S. Takeda, et al., J. Chromatogr. A, 1997, in

press.

. Krafft point/ °C CMC / mM
SDS (Sodium dodecyl sulfate) (in dis. water)  (in buffer)

NN NN N0S0, Nat 16 46

ALE (Sodium N-fauroyl-N-methyl -B-alaninate)
(o}

/\/\/\/\/\)‘\N/\/COO'NT <20 50
CH,

LMT (Sodium N-lauroyl-N-methyl taurate)

SO;Na* <0 4.5
&H,

SLN (Sodium N-lauroy! sarcosinate)

/\/\/\/\/\/‘?\N/\cOO‘Na* <0 6.0

Hy
LSA (Sodium lauryl sulfoacetate)

/\/\/\/\/\/\oj\/soaﬂa* 17 1.4

Figure 1  Structures and physicochemical properties of surfactants.

—o— aniline
2.5 —e—0-OMe
= —a— m-OMe
20 ¢ —a— p-OMe
—o—o-Me
15 | —a—m-Me
K —3— p-Me
—o—0-NO2
1.0 ¢ 0 —&—m-NO2
2 p-NO2
05 + —e—o0-Cl
—a—m-Cl
0.0 —a—p-Cl

SLN ALE LMT LSA SDS

Figure 2 Migration behavior of aniline derivative isomers.
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FUIAFX T ) —BRKE—RF RS

(CE—AES)D B % (1)
(EB KT HURILE* SEEM. 5k

Development of online capillary electrophoresis - atomic emission
spectrometry(CE - AES) (1)

Hirofumi Masuhara*, Natsuki Ikuta and Takeshi Hirokawa
Applied Physics and Chemistry, Faculty of Engineering, Hiroshima University

Abstract
Online capillary electrophoresis - atomic emission spectrometry(CE-AES)system
was developed for the analysis of light element, such as alkaline metal, alkaline earth
metal etc. Atomic emission of isotachophoretically migrating Na* zone was succesfully
detected at 589nm. Construction of CE-AES system, in particular CE-AES interface
part was reported in detail.

1. #5

¥ 7 VU —EXKEN(CEE)ITBEECHESTBRENBN TV 20, TR
I TLEEOEIIE LR, ZOROMSEDF L SA VEEVPEREZED
TW3, KIFETIIERBA AL D T4 VRHOAEEEZERT 2720, %
I rEY YT ) —ERIKE - [RFENXTH(CE - AES)EDREZIT T2,
CEE®x— F¢ LTREREDROH > EHESTKE) (ITP) T—FZ2HW=,
CE - AESIZCETRE 20 L7-%., YTV —DA~REE Y —v 251 &
HLT, {kFET7v—b 2T EE, TORFELEZRETIFETHY.
ZD XD BRESSWIEORE SIEFITEN, Z~OFETITAES S5 R R H
ETHY, SLIITEHFEDANRY MERTIENDL, CEOBBERDDE
., EEOITCBITAHENRRTEZLEZLND, FlzilFy S ) —%
WESKENE (CITP) CTEEERHSBREBEOIAKRMSBRZ2ERTHE.
ZERS T OBIER S OB BEEZ 2 ZRBEOMREL, BoBRELFIFAL
TAES TR L 22 T HOMBOMRR EISATEDRXTThd, 28
AFFETHOT A MRELE LTIHEFE T V— LA TERIIRET 2 2 E BAlgER T
NAVEBREDETE, HiZNa 2HEH L,

2. EB
EHEERKDEBORERIIIH AR FEEAEEERHEZIEFCCD) 2 A L,
AESI EORKRHERE LTIE 74+ M4 A —F2ERAL, SBIIE—EERHER
DLOEFEHL, NatOEKZ258Inm THELZTRGE L, BEETERIZIE
HEVL-30P0.5-HUME S VY a EER L,
CELAESDA UV EZ—T A RERDBRT FTAY—L LTIEHTANS—F—
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sCesz | 1) BAN—Y v H—A 2 FANT L, 2) BRIERE BER

Composition Analysis of Surfactants by CE-MS

Yoshihide Tanaka*?, Yasuhiro KishimotoV, Koji Otsuka?, Shigeru Terabe?
1) Nippon Boehringer Ingelheim, 2) Faculty of Science, Himeji Institute of
Technology

Abstract

Capillary electrophoresis-mass spectrometry (CE-MS) was applied to the
composition analysis of some anionic surfactants such as sodium polyoxyethylene(2)
lauryl ether sulfate (SBL-2N). SBL-2N consists of mixtures varying in the degree of
ethoxylation. The components were successfully separated by CE, and were
identified on the basis of their molecular masses by MS. Furthermore, Ci4Has-
homologues, which had the different alkyl chain lengths, were detected at a trace level.
CE-MS is rapid, simple and easy to perform the composition analysis of ionic
surfactants.

1. [FCHIC

MHIZHRBEL TNDIEE AL OREEERIIDFEENRRIESYTHY, TOMRK
LARHETH D, £ZC, BERRLSOTEOHEENLEENTNEN, [ F L HREEME
BlOHBEIEF v 7 ) —BRKUkEIE (CE) BBLTW3, CE TF F L HEREEMERZ 4
P o%me, SRR ERFZRQVREEER LS, BEBEAREREENLBVSHR
TWd, LML, BOOIICHESERNAEEREEEZ AV &, REBENE D -DIcME
RO DRHIZRETH D, £, MERRAEEEIRRNEERSORELTI LT
TRV,

i, CE ZEBICEENTE (MS) 2B L A7 ARERLEh, BELL Lo
THERALY CBEHED OB RTOLT R U LD REOSBESTICHIE L, CE-MS
THRHENREBFNMEED L REE CRHTE, ARICHFEFERLELNS, T42bb,
PR RETEERIS 2 CTOROORERTEEE 2D, SENIEEEO A F L MR EEk
R ORD B BT IO THRET 3,

2. EE

CE #&/3 Hewlett-Packard #$ HP3D CE v 25 A, BHE&SHEHT Perkin-Elmer
Sciex L8 API-300, > #— 7 =— XX API-300 HA FURT V=T a—TwH,
F¥YET U —iZNE S0 pm, AE 150 pm, BE 80 ecm DRV 727 UL T I RCHREERLL
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BLIEER ) DX 5 Y —% Az, B pH 4.0 D 40 mM XEE7 > E=17 A
BREREZ R, Y- ABRIDBEREAY ) —VOERKE (1:1) % 5 pL/min ORET
FWK L7, CE DEEIEI-30kV, £+ R T7 L —DBEIT-4.5kV T{To7, MS B HITA
A Z > DFERWA o mHE (SIM) CifoT,

3. HBR
A F o REEER ORI BT O—FIE LT, RUZTHL2FL ()T I Y AT—F L

WiERT ~ U v A (SBL-2N) OfEERZLITIZRY, Fig. 1 12 SBL-2N 0% 5K L7-78,
R FF2F L EOE (n) IXRHRE
ThDH, £, TFvE (R-) i CioHes R-O—(CH,CH,0),-SO,Na
THDN, REEVPERIRGHEEN
TWAHEMELH A, #2C, CE-MS # Fig. 1 Structure of sodium polyoxyethylene(2)
FWCHEIELEE = %, Fig. 2a lomd & lauryl ether sulfate (SBL-2N).

IRV FHR S F LU EOBBRR S

(n=0~8) o Ehi, £, Fig. 2bITRT X912, 7AFLE (R-) 25 CiHa
DS SBEICHREH S e, KIETBEECHBRGORTLEE THY, B4V RE
EERIORSGSITEE LTELETH D, £, BA 42 REEEFCHEME R EIEMER O R
SENTICBIGRAT 5 Z ERERETH 5,

(a) (b)
100000 20000
m/z = 3532
0 m/z =309.0 » m/z =337.0
g g m/z = 381.2
£ 50000 | £ 10000 |
[ =4 [=
2 ]
= miz = 265.0 L u £
0 ) : 0 A \
10.0 20.0 30.0 40.0 10.0 20.0 30.0 40.0
Time, min Time, min

Fig. 2 Reconstructed ion current electropherograms obtained from the composition analysis
of SBL-2N by CE-MS.

MS detection : (a) m/z = 265.0, 309.0, 353.2, 397.2, 441.2, 485.2, 529.2, 573.2, 617.2, 661.2,
705.2, 749.4, 793.4; (b) m/z= 293.0, 337.0, 381.2.

4. 3K
1) HPESS : su<w S 57 .4—, Vol. 18 (2), pp. 138-139 (1997).

2) KFEZDL : BASGILESE 46 FLHAHEESSE, p. 148 (1997).
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KEEAE A A LI (APCL) R4V F —T 2 —2 2 L
PS w3 %Y 42 MEKC-MS O i 3f,

DEHF HE* 2BKE HA. DABE-. DIF® B
sCe17 DIEBTRASLEEE, DhRDF2 ) ) H—F ()

On-line MEKC-MS with APCI interface.

(1)Masaki Yokoi*, (2)Hiroto Ozaki, (3)Koji Otsuka, and (4)Shigeru Terabe
(I)Faculty of Science, Himeji Institute of Technology, Kamigori, Hyogo 678-12 J apan
(2)Kaneka Techno Research Co. Ltd., 1-2-80, Yoshida-cho, Hyogo-ku, Kobe, 652 Japan

Abstract

Although atmospheric pressure chemical ionization (APCI) has been described as a very
promising interface for capillary electrophoresis - mass spectrometry (CE-MS), this
interface system has not been well characterized especially in the negatively charged ion
detection mode. To establish this interface system, we examined various factors affecting
ionization efficiency and spectral interference, and tried to optimize operating parameters to
obtain a maximum signal intensity using phthalates as model compounds.

1. LI
ﬁﬁ?d‘E%i?ﬁ&%—FKﬁwT‘kﬁEﬂ%%iVﬂ(Mﬂ)
AR =T z2—AVAT AN, REBEANOBELTILECEE Y S T 1z
KL B2V I MR VL —AF UL (ESI)VA VX —T 22— AL A5 ALk
Db, MEKCMSDA V¥ —7 =2 —XRHELTWS LHE LR, RE
EEMITL->TIH, BAFVRHBE—ROFR, £ F IR REHNES
BHDbHY, AAFTVREET-FIZBVWTDH., RBOALF L&k
BHEILTILERD - T,

TIZT, AMATIE,. MEKCERAShIRAHE®RA A VELET
CBNWT, JINVBIT ATV EDOILEMEETARBL L., B4 4R
HE—-RZBILELOBREZBEOELR., RBOALF L bt RIEFE
BXOWTHRRTZ, X, HBEHEORBEILE2RFI LT, B4 L BREE
— K T ® MEKC-APCI-MS 2 B 5> #r % R B iz R & 7e,

2. £

ERKBEEIZHF DK CE900. EEBLHHEHIZIXH L M-1000 & 2 5
L, AVE—T7x2—RAZFHMBNEEAL, 542 CEREL
TERBRETok. ¥¥YVPFY —THEZS50u m. AZEI1S0u m., 2E
105cm. HHR 6SemD b D% AW, CEEBOHMEEIL 18kV. ESE
E i -45kV. ¥ — 2L 1000MeOH, HBIZZh Zh O LR & B i
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(BHE (%)) HEPIE

Glass surface modifications in two dimensional free flow electrophoresis for protein and cell
analyses

Yoshihide SATOH *, Shinya KITAGAWA, Takao TSUDA  (Department of Applied Chemistry,
Nagoya Institute of Technology),

Tatsuya SATOH (Space Utilization, National Space Development Agency of Japan),
Masatoshi TSUJI  (Research and Survey, Japan Space Utilization Promotion Center) ,

Akitoshi YOKOTA (JGC Co.)

Inner walls of a chamber for the two dimensional free flow electrophoresis were modified. The
wall was coated with polyacrylamide through Si-C bond which reduced the adsorption of
proteins. To test the ability of the coated wall, the adsorptions of the bovine serum albumin and
red blood cells on the wall were measured. The comparison of coated and uncoated wall was
discussed. The chamber will be used under the field of micro gravity.

[IZTUDiIZ] H#HMETE, BEWIRLESKEBELER T EEEBILHE - TRE
TAHV2a— VBT LY, ANTESGEIREETSD, LIALERL, MPEHTT
BT RIOMBAEILORVED, EHREMALAABEAICLI PR Y DOEBNRR
SROEDENAREEEZILONTWVWD, il ETCOXKEIREDE X 1T 1mm BBRZHS.
WOLPEBEBATICBWVTIE mm OFE I HLAETH B,
AEROEMRFHERMTHEATIEVWERKEE2ES I LTH B, ERIK
BEONEIZETIABAHVLATWVWAEDT, ZOE~DREREORELZH S HLE
BHD, FRAFICFEHEER CRREAPBRTIZEREILEETDIOT, PVPEHT
TOK[IWDONET, EBORE LEERBIIRMERY, TOKREADMNELIZLW
BELEERRFTHA I,

T TaARBEREZILEEMH L, 40 FEERAVWTRA LT,

[E8R] AREBRTIE. Xbtza—XFYI)IXF¥EI5)—HT ATHEIRT
ITCAXNEOLBEZ A — AT v 7 LTHW:E (1), AFEERE% Si-0-Si-C
fAiD%mm FREINIZWY SiC BRILY, REEEHO—2THEIRY 7

JIYUNT I REEHMLE,

{LZEMHIZIT4 oDEEEZHWE, O IM NaOH KB ZR T IC A EKR * — FERHEEE2
L. ARBRERAICKBEZZEEIE S, QHE{LF A=A 2HVWTKBEDEZ{L
PRI, @025M =L Xk AT a bnmﬁ& A7) =7 Kis,
QEARE. [(3%wN TIIVIIN) +(0.1%wiv  ~ VE¥) Z“HEERTVE=UA) + (0.1%v/iv
NNNN-FRAFVIFV/Y 737) ) KRBEE T, RETESIEZ, Q@K IT—ER
MMETTBI o,
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[GEmAHiE] OKEEF Y TATIEHREALELTLREM LR (LT,
oa— k1) & SEMAELT/HEEMLIEAER (LT, 23—k 3) IZ2WTFTIR
BIEZITWV., ALEEHORRETER LZ, OQFFERIZEKZEAKEZHE T LEAE L=,
@OFERIZFMEKESATLTERE2BETFTL, D WTREITAHAEBE K THELE
%, REICEKELTWEROKRELZEBE LE, OAERICT AT IVEREYMET
L. PWTHEEZEIERXREKTCESELEE, REXREFLTWVWET AT IV 2T 0
FTT /)= NTN—ICLVEFERIZLEAL, FOFROMEYra a2 —F—IZ&
D BE{L LEE LT,

[FR] O 11Xt ZEHH oL
L7ZBERD FTIR BlET
— % (ATRE, A% ¥ 2 128
B, 4R 4em’. B BMAIC
RULBOAERE A W)
ThHhH, ZhEb, 7IF
& & (1500~1750cm™) &
— (CH:z)» — (2850~2950cm™ )
DRINERHEDLNLDD
T, AEREBOERI T 7 0.1
UALNT X FOFEEPERT
&7, [
Qi LT avEE T~ ~ 3
KA T W i em
IpremiztLT., 1k M1 bZEHLEZAERD FT-IR BIET —F
M LTI AER CIIEMANEREINEILRY BLERD LIRS, Th
X, 2—F 4 I EIVERBEIAPBETLTIWAREDELEEZOLN D,
@a—+r1 ~OFRMEOBERKIT., a—FRLEEKBLT I3 BEICR > TWE
A (a—rRLEH 170 Bz LT, 2a—F1FH 63 @), =— b 3 TILHFITHE
2TV (FEH2128), ZhizREMOKEREST ) Y ALBIZL Y REIHEIZ
Rolel-®dTHA,

@QUEMEIXT I 72 #100) & LT, a— LA M172), 2— F 1 231117],
o— kR 3MM131) Elpoln, ZOFHMTLa— 1 ORFESMITHEATHRWY
LWO R LS T,

Bt B

-1

BREBRERT Y AEREEBMICIBTAEI T ZIAT I FOEEMI. ¥
NRIEORERGITIHFACBL EVWE 5D, £/, KEBIET FY U ALET—F
BAEY CERBOMBIIYICREREHEPLPLTLEIRR LR,

b LRy AW KRB kBE A VWC, £LFEMEOEEE
BB ELTWADT, ZOX U RI7EORELVRLSTHIEBULEIERL ED
N5,

(1) M.Nakatani,A.Shibukawa, T.Nakagawa,Biol.Pharm.Bull.,16,1185~1188 (1993)
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Removal of bubbles from electrophoresis compartment of FFEU by using
_ surfactants
Natsuki Ikuta', Qinglu Mao', Takeshi Hirokawa', Tatsuya Satoh® Masatoshi Tsuji’ and Akitoshi Yokota®
Faculty of Engineering, Hiroshima University', NASDA? JSUP?, Nikki K. K *

The use of surfactants such as SDS was proposed to remove bubbles from
electrophoresis compartment of FFEU under microgravity environment. The surfactants
decreased sticking power of the bubbles by reducing surface tension and attractive
force due to electric double layer. According to our observation using a model
electrophoresis compartment (fused silica glass), the optimum concentration range
of SDS was 20-50mM and the flow rate was ca.50ml/min.

1. ZE®IZ

WPENTICBIT D7 Y —7 u—BKIKE) FFED) MEIZ & D08 - SRR, 5
DILFRPRM RS ER TE D72, KERSSF. MR, MERAR O L EBR CIIRARER
B DO HECH EEER LV BBRICE VW OBEN I TE B, LA L72AS HFFEUIZER &3,
WHENTICBWWTOKBEREZERATHIERTIX, Mo0OBEETRELERENEEI
BRELIZS K, LIEULIZEROBEEL 2D, ZT0D, SBEFHEERIIBWCHA
RRIEREFRORBLENRNL TS

%K%kﬁn%#bfmkmkﬁﬁé CEFAL, RBSBEEEZFIALCHBET 5

B, Bl ZITHBHRE RRIEHKBEIIMNEZF L TWD L BT, BB I EHEY K-
RO HHEH L7z SR et SR alhE & 72 B,

KIBBL HIXBS, 77 0TI —=NV2RD, BRIEBICL AHEER. XHEEDH
REBEZON, BHUSNRBNENTCOEETHATHD, 22T, BxIIREGE
HANZL VY REARAZET IR IBZ LY EBICTADKRENRTETH 50 L 5 kst
T 5D, ﬁﬁww%iw@ﬁ%ﬁﬁLfﬂtf@@%%%ﬁ%ﬁw\W¢iﬁFKB
T BIBREDOAREMEIZ OV TR LT,

2. EB

KBRITIIIML-2 T A S FH EERAFFEUE SUKEME %15 U C /R U /- MBS FFEUME (5
RAT AR BMHEH L, BRITIZRY X & 87 Watson-Marlowtt Sl 503U) Z Rz,
ZOXBEIZY Y U EAVT, 2EOKEE 1I0m) 2 FFEUBIZHEA L, KEABH
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FHOMNEHBEZMATIHEAE. REOXAR—ZXY ¥ MV, OV POFRERXF—a >y I—

NVEDFEREFRALRYES, CNETIHHEER., 51 7TROERERL BRI ERINL TN S,
IEHAESKEE(FFEU) X, M ECHNITSEE 1 mmAPBRO L 2 2 E2H/NEH T CRIENH
PRERNED, CORAZKBICHETIILHNTCE, ARODEABRSSL2ERBECOE TR
PHELRZ DT, FHOREEEL L -0HMN e U THNEL OB A REN TN S,

HETCHAR—ZXT ¥ bV R 2B — R PEER(FMPT), B_REBEH/NEHERE(IML-2) T
FFEU ERDPEEI N/, TD>5 5 IML-2 Tid. FFEU»., REAEDNADOLE. 2HO¥F— X5
LTCHZ T EIIERINEY DD, ERPISKBEOABICTEFRBALEZEFRRLRSN S
EERKGEHIRHUINY, [EBERETIHMBERIIBE L R>TN 3,

BNEARETICBWTE., BAZ2HALESHSEF T2 TERVW =D, BLHPHEN. BY
SN [EORFORMEAZHALTCA Y 2 2o TR E T T2 EMENEEZIN TV BB,
ChoDRBABAERBAUOBREREICBIZ2BENRDBBELUTICHABEEZ TIF3I LT
Flr,

—H. BERKGERISBRAOBEEZPITAEDICT 1= VEISHE L. LEESOERE D EE R
BROBEE R LRIZ2A6EELH D . BEROTABREEFSVWELHEATREZREIEZIFELR
%0 CODIEERPOBENRBEZHANMELFI 3 L5 RBESEFORAELGHREEE X =,
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DWTHBENRAEZRET 50 P
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2. 1AREHE

BESWKIHEO LRAUOEE RS > 7 L EBSR [ 1
KBEOMICRERERERZRET 2828 | 000« T iiio _
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BERELL, Do aaad
1) SEBHHRS X7 A Cenet -® - L
2) [WOMEBRS X7 L Lo .

3) HERKS T b
M- 1 KigkEih FRgREE

SHERHBEH Y X 7 AR SKIEMH SR L BRA DHMAADE T, SITBRHEICER L CEERSY Y i
BEROREOKWERNCHHT 2, 20%. BERISELRY 72&E > TKEAEMRTE Y b (B)IZ
ERENZD, A TRETCERP > /N EOGHEICEL TS, 2 CRERPESECTHRRIE
%o [ULBMEOEFEWILX. WESA VEBEAZEA L CRABEICITITEEcCH I, BSE:
AT HMAICHADPTT T2, FHEREBBRBIIBOW IHEREE CHSIBEELL ) RT I L CHE
HREMERBDET B,

BRSO XFLE LTE, TROTF70VEICMEITY) 2 e 2BERE L,

SEH LB To@ED

1) 770 B : RS 500cm’. AE : 50(W) x 60(D) x 80(L)

2) VIR AR 1440cm’. FEAITE : 500 4 m. A : 48(d)x 176 (L)

3) YV VR2: BEEA  440cm’. BEAE 1200 um. A 24( B)x 164 (L)
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-1 TR TERAROEBARTICR > CTHRZER L =,

F-1 SARIEFHBOBEBRE ,
ABHE NI A—4HE AeF@EEE
mEMm/min)E D ke/cm2)| G RBE/HAEAERE
SERH / BHAR 510,20 0.3 0.1,0.5,1.0mi/ [
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MEBORREWRE| 51020 |03.1105075 1.0ml/@ ;
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3. 1 BRIEOMEEAREE
BIBEOMREZ i T 215182 LT, TRARESE TSR L B L,
BEEHAX= (AOBREE-HOBREE) /AOREREE) /EEE
K—2icmd Lz, fiRoZF >4
BRSBEIX S BB L /= 5ml L LD FE ClE.
REBOWME & b ICHIDENEDL 2,
AELETYVIAVBEIBEIZOWTIE. #
BICXDZEBISZTT. Va2 (&
D#HWE) OADPBRIILELEN TN D,
MBEBEOBFREEZLHBETZLEABOHD
LIXIEEEORAHEIBOINZ Z HD
o, eF7o0VE
3. 2 MEROKEEH avyaIvR
K— 1SR T KRR A Y b (K2 10mm. °vJavR?2
EX 250mm) c&¥% 1 mlEA L, MEFT 1E0S ' ‘ ' ’
TOBRMEHEHE L, - 0 5 e (ml/min) 20 25
BRERy FhoSHEOMBIIHOM (A
BaRUAY O CRBITKFEIBEREY =2 X—2 BRIEOMEELE
il (fi@Db) & L=
C‘:“B 5@&@5:%?@%%!:\&%%%\ i 800 *5mi/min(H & a)
ﬁ&U%EEiﬁbﬂéﬁ%:c‘:liiﬁf?&ﬁ@ 700 i = {Omi/min(tl &a)
B%Fﬁﬁ‘igﬁﬁflﬁﬁ‘iﬁﬂg?%o (E_ Bé,ﬂﬁ) AZOml/min(ﬁﬁa)
fila 0SB, H£F SOMPa DIBFETHHE 800 ¢ o 5ml/min(4E Eb)
BRIHDIC2KREULEE2ET S, chizx 500 & a 10ml/min({2 Eb)
LTHEbOKRWEIIBAIEAT2 0 21T T s00 L L. A20ml/min(fZ Eb)
ELUBRLE. WThoy—2 b BEmK g
v FFHRAICERE L AERSE L Do 0 | A
FEHEIZ 2 ppm BE T, FFEU BERKOFE 200 | 1 .
BEEE3 5 CRBUAMEOWMBRE o0 5
7 ppm ZRKELTRD., [JIEAREDBRK o &
XD ENICREAZRDPBREIN TN S, 0.1 :
BE. YO 0EBRZEGEEBICHLT £ 5 (MPa)
PRBOEREZERLTHBH. FHERA
DY A7 LADEALZFEFTH o K—3 HER®SIEARRR
4. BER
1) BEWKEIC X 2B R PEKDNA DS NKRE=ER, RHEE. HIE
FHANMMNAERERAEARREE FR6FE (ML-2 G ESM)
2) IML-2 ZBIT 3 EHEESKENIC X 20855 RITEMBT  DMEZER. AHEE. LI,
ER®E FHMASCRY YA Voll2th pp.138-141, 1995

1.E-02

T
o
«©w

phr

P aNe O

> »lep

m
1
o
E

ﬁ.ﬁﬁiﬁ$(c.ﬂ'z)

B M(5)

30

-42-



The 17th Symposium on Capillary
Hectrophoresis, Tokyo 1997

P12| ggsu~t1r7574— (256)
c TFFFe—DRE~OEROGE
8 17

Tokvo'87

(BIK-T) BTFHZ*. WD, JIFER, tiEh, oEEk

Electrochromatography (26) Effect of electric field on enantiomer separations
Hiroyuki TASHITA *, Hatsuo YAMAMURA, Masao KAWAL, Shinya KITAGAWA,
Takao TSUDA

Department of Applied Chemistry, Nagoya Institute of Technology

Chiral separation of the enantiomers of salsolinol was achieved by the use of ionpair-
electrochromatography with a mobile phase containing cyclodextrin as a chiral additive. The
separation was performed on the capillary packed column (150pmx20cm packed with
CAPCELL C18,UG-120,5um), and +1 ~+3kV electric field was applied. The structural isomers
of cresol( o-,m-p-cresol) were also achieved by wusing a chemically bonded
cyclodextrin-stationary phase (YMC CHIRAL B-CD BR). The electric field may have a role of
enhancement of the separation due to the alternation of the nature of stationary phase.

1. LI

BRIv~ NI 70—%, hru~ ST —HERICHEERET S DB E—
FE, X5 ) —BRIKBHERICHEEKRT 30T — FEFEBEODFETH B,
TORBELT, (W LCHMLABEDOTEA, BECEIVERBER2EL2S -+
BTED,) BEIa~v 574 — 2B 0TiL, DESEELRES . Bk
&@i%&lﬁ%‘(‘&;éﬂ@ﬁ%k:iDﬁa\ﬁﬁ%ﬁﬁc}:7)3"6‘%601 NET LB,
AFRATIE, BxOERLEDEAELEMESLY, BHAEDBIC I/~ 7S
74— DRHEEMETIMEEHEOB- I/ RTXR NI L (BCD) R (1) BE
BAOEMB & UTAVKE R E R salsolinol SBEEL . (2) BEME LTEM
LTHERMEER S LY — A HOBR /v~ 57—k LEBEHR I,

2. R

pump HE : HT LIIANR 150um
Ea2—X RV hFxy S
oo Y —(GL Science) iZ (1) ODS
. filter Adeffluent FEEA (B A # Capeell
split Ci8) ¥ & 1’ (2) CHIRAL
column [ -CD B-BR(YMC) # ¥ B %
7 4 —Fw ETHRELE, RV 71
injector ~ reservoir | LC-6A (SHIMADZU) % {8 .
UV-detector A4 v Y =z 7 ¥ — Z
splited TTow, RHEODYNE 7410 % >,
= high voltage power supply A7y M vV vg
Figurel &KX YETITo ., BRI
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JASCO UV-970, & & E % & 21X HCZE-30PN (Matsusada Precision H) % i F L7, BE
A7 LEEEICHMLAS AAQRECEE IR e BRI L A>TV EDTLD
EEEZHMLABE, VT LAONRE, V5 2HOBBEBIZR> TV (Figurel &
),

3. ¥R

WM%EK%&fwrxfy%iv—wﬁﬁﬁéﬁtéﬁtW&F@mzwﬁb
72, Figure2 TIXEEM &L LT ODS REFEKH LT LA N=ER I/ n~ F 7
774 —THINEE & R-S-salsolinol DA MM DR OBEE T LT, EBREME

{#F : R/S salsolinol 0.5mM, ZABEWK : 20mM U > B buffer (pH3.0), 12mM B-CD,
0.5mM Sodium 1-Heptanesulfonate, ¥ & : 210nm. FIMEE 0 ~+3kV}, pH3.0 i3
WT salsolinol I B5A F > & R27%®, BT LH O positive BEELZEIMS 2 &
salsolinol IXENZEMIZH L VWERKE LEREENELS 2D £/, BRE®RD I
B-CD D3F7E$ 5 /= ® salsolinol 2% B-CD & AHELEWEEY R) & (S) KD EBELIKE
HEOELFIZEEM ODS DEERRENEEBDRS, ZOKRELY. FIMEE
LR E L THEHBMOMME, DBEEOREERZZENTE S,

Figure3 IZEEf & LT YMC CHIRAL B-CDBR 2 FH L= T L2 ANEEL I 1
v hT 77 4—T®D o m-p-cresol DHIMEE & RIFELOBEFRERYT, BEREME (R
¥t : o-m-p-cresol. EREWK : 0.5mM U > B buffer (pH5.3) /MeOH (90/10) , BRHE E
254nm, HIMEE : -5kV ~+5kV}, Figure3 & ¥ cresol MIXEA WO EE 2 EM L
T ETHRELPH KT IEENRA N,

1 ' I 4 ) M I 1 v i v I

0.08 |- -
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Figure2 Figure3

1. T.Tsuda (Ed.),"Electric Field Applications in Chromatography, Industrial and Chemical Processes", VCH,1995.

2. Y.Deng ; W.Maruyama ; P.Dostert ; H.Yamamura ; M Kawai ; M,Naoi, Anal.Chem.,68,2626-2831, (1996) .
JEEER  EAAL)IGUL, LA PRI ER, B {8, Chromatography,Vol. 18,No.2,p92-3 (1997) .
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Electrochromatography (27) Instrumentation for a short column system and its application
Shinji Tominaga , Shinya Kitagawa , Takao Tsuda
Department of Applied Chemistry , Nagoya Institute of Technology

SUMMARY

A short column-separation system for electrochromatography was proposed. The system was
composed of a short column (40mm X 75 » mID, packing length 23mm) and a carbon fiber
electrode (7 » m O.D) for electro chemical detection. The home-made separation and detection
system was set on a microscope stage for easy handling and observation.

Sample was detected by inserting the bared tip of the carbon fiber electrode (50 » m length)
directtly to the end of the column.The preliminary test of the present system was performed

successfully.
XL ®HIZ

THVE THIBEPNIR O 43 BEILEL 1000 ~ 100000 EOEHE L LTRIESh TV, &
[7Za<w N7 4 —ORBHEEEZERANT, V75K 4~ Sem, VT LFHEE2~3
cm DEWIZ LAEZERL, BFMBEARALFDO1IBONKONEEZBHBERT—
TITALPKREOHEEZHEL LTV, SEIX. MREEYWE TH 5 dopamine,serotonin
FRAWC AT AOBRNET 7, BHICIIAR T cmDI—R L 774 —5HNT
BEREERL, COBEBE VT LRBIZEERA LERILERE TITo 72,

Figure 1 Schemetic diagram for short column electrochromatography system

power supply detector

pump

}% .
= M 1 =

column  packing materials carbon fiber electrode

ERER Figure 1 2

BMERAT -V LV a — M ITAEZDONTABBMIIY F—R"—2BELE,
£, EIMEBEEE LTH T 2E@ERICRH LTI LAY O (Fig.1 1) 2+, H
R (CBRD 277 R L 300V ZE0ML., BIEEBESL LTH— R BEAE+ &
LT 750mV R L7z, Ry PV P—R—DBBERORBE L A2 TS5 AAY
A~ESEDIEN, YOV OBEARR PR EEAERC LD TR . &
RBBEREY TNV OBEBRBBEICL->TIT Y, Ry 7P AV T4 —Fa<w k
HC-2001 (JE7 7 XA A 4k), RHZBITIZI R8240 FUH L - Ly kn A —k (F
RANTZR@ER)) 2ERLE,
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Figure 2 A sketch of home-made carbon fiber electrode

@
D cabon fiber @ glass tube @ silver paste @ wire & epoxy glue

51— R BEDIERE

T ZTiX, Figue2 KBEL 72 —HR U ERER LT,

FE
1. carbon fiber # 1 ABHBWMBE T TRV BT I AFICET, 22OH TR ERE =1
LBRTEHLRN DL -3EY carbon fiber #HE X5, 3. HH# & carbon fiber ZHEET
D 1= silver paste 85, 4N T AELHBIZEET I DI RV ARY N TH
%73 5, 5. carbon fiber D&% 0.05mm E FBE LBREEER Ca—TF 745,

EREER
FEE 23mm D =
= — <101 T T T T T T T T T igure 3
f?%g;ﬁ;g% (x1077) | 1 detection of serotonin
45 =
Hle, T ITTH 3L ] <EBREA>
5 Al }: LT £DS _ l sample 10mM serotonin
C-18 (& & %t < eluent 0.1M Y & buffer +
capcell C-18) &N £ 7Eh=hYor
Pp75 mod T o — g (80:20 pH3.0)
=1 3 LL ] column 42mm X 0.075mmID
ARV HOFxE F Al ODS C-18
5Y—CKHELD AR 2mm
Z . i ] detet ECD 750mV
"7'1)‘}:]‘/(}5@1,\711 flowrate 120 u 1 / min
W% Figure 3 IZ voltage 300 V
7’( Lf:o 1E . 1 . 1 . . 1
- cosa~ I 0 500 T000 1300 3000 100sec < inject L7z, ()
time {sec]

I L b 580 B fF
MY — 7 NRER SN, TORBII2BREEMED SEEDATEEMHEZ RV ET
TENTERE, BEOAEEKRBZEAFY VIV ERWTHBEERZBE, RATW5S,
EEDT TN EALNOMBRGEDEOEREX 00lmM ~ ImM BE T, =& z2iE
BER7.m OMZMIRTIINIKIZ 02 BETHLIDTIDL I RUEY T LDOR
HBITZ2D LI REREFHEEZRETLTNS,
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Analytical Methods Utilizing a Capillary
for Reaction and Separation Part 3
Derivatization in a Reagent-Containing Electrophoretic Solution
Using the Throughout-Capillary Derivatization Format
Atsushi Taga*, Aki Nishino and Susumu Honda
Faculty of Pharmaceutical Sciences, KINKI UNIVERSITY

ABSTRACT Amino acids could be converted to o-phthalaldehyde (OPA) derivatives,
which were concurrently separated from each other while they were moving through a
capillary containing OPAin the electric field. Plot of concentration of each amino acid vs.
relative peak responce to an internal standard gave a straight line. Although amino acids
could be analysed very simply and rapidly by this method, the electropherograms
showed a tendency to give noisy and sometimes drifty base line. In this paper this
throughout-capillaty derivatization format was compared with the at-inlet and the
passing-zone formats with regards to simplicity, reproducibility and sensitivity.

1. 1XFU®HIC

FrESU—BRABICET5F+vESU—-AFTEEKLICE. FrESU-FRKICEN
THRERETVRISKRTRICORTS 947 (at-inlet type)”. F¥ ESU—F(CH
BY—-VEERL. BHEEORZARHSZFOYV -2 BRTIBICREEEZ947
(zone-passing type)? BLURESKBBZEZRANDZ LICLYBSABIS RS SHE
&t %175 44 7 (throughout-capillary type) ® 3 EHSEZS5hB3H. ChbD>H
B2 BCOWTRHEDER L VRSV AFICEBVTERBREOERE28BE LA, A
%D throughout-capillary type [CDWTETFTO®REZT. Zhd 3 DD type
DIFHELEE L 7=,

2. RBAE .

Throughout- capillary FEAK({CORET ICIXIBETKEBIEEE L THES K 870-CE
UV/VIS Btk 8885 & Tf Matsusada Precision Devices HEL-30P| B BEEREMH
W, FvESU—-ICEAR SO um, BEX 70cm D7 a2—X R UAEEZRAW, k8
RICIIT =/ BEMAFETHS o phthal al dehyde (OPA) % 50 mM R B EE®K (pH
10.0) IC 50 MM RETAEMLAEBDEERLE, 1 VF v+ ESU —FBM&LED 3 DD
type DLEBIC(E Applied Biosystems 270A RIEBICRX 71cm D7 a—XRK>U
HEEZEEL TAWE, XEKRICIE 50 mM AR BEER (pH 100) 28R LE, &k
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(213 50 mM BET OPA £XBVRICARMLABDERL. RER&EIZ US> (Gly).
JxZIVTS5=2 (Phe) BLUSIEY =8 (Glu) 5 TNICY 1 BB (CA. ALBESE)
R*REERICEMLTARIL -,

3. HREEE

OPA & HikE#& %A VT throughout-capillary FEiE&{IC kY Phe. Gly LU
GluZatFLEEZA TNH3BO7I/BBELUARERD CAZENTFhoOy
TAVIDERIRHIBDODORFLAE—IEKESZL. EVWCRS<ELA., £/, CA
EFABEEL L TREBREZMERLEEZA. 02~10 MM OFEETHEEFZRE 0.99 LI LD
EHREESEONE, LOLAND, BEKLLOBEICEWTERTIEBEDNSEHD/N
E—oBREbohk, FECTYIINFa—TFTREORIEEEICEY Gly # OPA {tL
EHD%E HPLC [CKURBHFLAELEZ A, COBEHLRRIY AL E—IDIZMEH DN —
LIsHoNFEED. TENTADE—-SESESIL FAB-MS ZRVWTHFEENETS
CERKVEERYS LUVRIERYOEEEZ ML /.

In-capillary S{E&{LICHITS 3 DD type TR—HEZEZ9HL . BREHK. -2
VARRABELUNS/NLED 3 DDONRSA—S ERDENLELB LIEE A, BREE
ZDWVTIX, at-inlet type (& pre-capillary SBEE&ALICIZEZ BHDOD WTFhoEEIC
DNWTHIZFRASEDEEE 52X, zone-passing type [FWFHORBCDWTHIZER
EDEEES5Z /=15, throughout-capillary type 1% Gly O#FE L \ME(EE5Z, Phe
BLU Glu 3B EES A2, ChRIBERABLASSHEERLELETOLDIC. KRS
CHREXROBEEEDENSKEVRBICBVWTRE-IDBESY. BEHEEDOEN/NME
HECBWTRXEDO LS BB LMo EDHEEZLND, E—J VAR RIZDN
TERLBEMEES5Z /03 at-inlet type TH Y. pre-capillary BEKILLEIZIZRAEF
TH o/, &RWT throughout-capillary type. zone-passing type DIET#H > 7=,
S/NLEICDNTH at-inlet type PR bHE \MEES Z. &RIC throughout- capillary
type. zone-passing type OIETH > 7=,

NhSDLEEMD 3 DD type @ in-capillary REA{DIFHEL LD L. OFE
HBERRISMOBEEEMSZFEFRAL T, HOFEKLOREEECEL XEBRTHHT
EBEEICIE. BEHSEEHDOERE TOIRMEEEL throughout-capillary type 78
BETHDEBDONE. OFEAKRLRRICVOBEIRENS KE<RAESIHABICENTIE,
P—o@HEULLKENS. COBEICIIB LS at-inlet type BSB LTINS, £l R
REEIE L RBRTIDBSEETH U MHREORFADBLEMIBEICH. at-inlet
type SEL TWBEBDNhE, O—F, HEHEESEN T A< LEENEEDORE RS
DEEERERDELS LTRHBECIE. FEALREO L -/ ES LUEBOBREIREN
5RICEEZM5 - &M TES zone-passing type SHRBETHZEBbNh5.

ZnESIzhnd 3 type @ in-capillary FE&KIIENTNRAESEFRZER ST
WB7=8%. BHICEDLHET type £RIRTHITRERESITORER S DR RHAIREICAR
AbDEBbNS,

4. 3k
1) A. Taga, S. Honda, J. Chromatogr. A 742(1996) 243-250.
2) A. Taga, M. Sugimura and S. Honda, submitted to J. Chromatogr.
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Analytical Methods Utilizing a Capillary
for Reaction and Separation Part 4
Derivatization of Carbohydrates with PMP Using the At-Inlet Derivatization Format
Atsushi Taga and Susumu Honda*
Faculty of Pharmaceutical Sciences, KINKI UNIVERSITY

ABSTRACT In-capillary derivatization of reducing carbohydrates with 1-phenyl-
3-mehtyl-5-pyrazolone (PMP) at the inlet of a capillary was studied using maltopentaose
as a carbohydrate model. Tandem zones of a sample and a reagent solutions were
created at the inlet, which was driven to an appropriate position in a capillary secured in
a thermostated oven and allowed to react by standing it for various times. At the
maximum oven temperature (57°C) maltopentaose was completely derivatized with PMP
in a slightly alkaline borate buffer (200 mM, pH 8.2) in 45~50 min. This method allowed
derivatization of minute amounts of carbohydrates, but separation of the derivatives of
monosaccharides was interfered by a large peak of the reagent. However, it was proved
useful for the kinetic study of the derivatization reaction.

1. 1XC®IC

FrESU—ESBOBEITTRLS., EERIEDHETEIHITHEICITN DD ORDH
3. BREOLRENTIORICONWTERNZBEEZREFL. TEhOoDEREEXFIU—-XT
BELTEE, TENODERDSIBEFA+ESU—AVOTRIGEHEDEERYE TS
at-inlet BVICDONTIIAL U —XE 1 ROTERBRFORREREL . COBRERT
X /#% o-phthalaldehyde TEHEEM&{LTS L1VD. BEREEFALAEREMREL
TERRICBETEHDTH /=M. COHZEE—RILTHAEHICIILEERIE VWRISICDINT
LRFATILEDSHD., EZTEHEBTIIRTHEE 1-phenyl - 3- methyl - 5- pyrazol one
(PMP) THEEMA(LTHIRICONVTHREZIT. BONEEREERT S,

2. RBRAE ‘

EXkE Applied Biosystems 270A BEE(C A& 50 um, 2R 71 cm . ¥k
AQOcmDT7a1—XRYHEEERELUTERL. KEIKICIE 200 mM R EEEBER (pH
8.2) #RALE., £, A—BERIC 25 mM EET PMP 28H LD EFHEMALS
RELUTERLE, PMP ICEBEDFERL EBEETNICRIIN MR SA—2 %A
W, BERYERICANICHE > ~REE2 B L THEKLET- £, R IIFEN-PMP F8
EOBARIERTHS 245 nm ICHIFTIENBRREMNET B LICLYTo -,

3. BRLER
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HPLC ICBIT2ED TV AS AERBICEHRENA PMP ZRINyFEHICLYBRELE
h. BoN/=&MHEE 70C. 30 min® LHEBUWESETREMTH-2, LML at-inlet
BDin-capillary BEA{LICLY ThETOIHRCIE. EBOEELF+ESU—-AY
AREESa bAO—ILENTIVEWVESHIC, OPA/ 7S /BORICHLTAHAWNW =YK
AYFE—R EFV-—XE18) CEBRBEAFZEFOETEREND PMP {LICEBRT S
EXTELAD- /. TCTREaA Y MO-IENEFYESYU —AF—-—ToRETHEBL
UREBEY -V E2BBIHTREEEBIZEICDOVWTRIILE, CDIES. ®’BIHD NI
EEICLUBHINICBEEZHZE Y —UBELULKED37-0BRTFLESBNE S NIk,
FTDHEXEMMTRIEICLYBBIZHB-LICLE, BABRFUEER. ABRIC
200 MM RO BBRER (pH 82) #ER L ABEICIE, HE 10sec BLUHE 1.5
sec ZREIRICLYZNENBALLEDS S5kV. 3 min EEZEMLUABEICEDRL
BRBEONE, COREGTHEHBLIURAEZEAL., B4OBRBMKEL THEXLEETH-
EDERIVERUSFA—RX-PMP FBEEDSITET o/, TOERENS IV IS A —
2RHEEEKRSDE (Fig. 1a) £23. RESKRTIBETICIE 45 min~ 50min &,
NYFRICEIZIHRBRELYBEFBEASVETH . CHIIBWERBEREICEINT
HEREDEL., FERBEORELREEEEZ IO TRENTELN D EE
Zbhd, ChoDEREZEBICLTEADOHEES PMP THEMR{(LL. £HPWEESLICC
DFRTHHALIE, AUTEICDOVWTRHIBEOSESRBITEZI HOD., BEIHAED
KEBE-VICHEIN., DA TERM-%. B pH TOHHTIZORBESRRENS
EEZONBAMN., ZOESRFHIFEXLICIBEX A0, COBBICDWTIISHRET
THRLEBHDEBOND., —A. EOoNEHERM S RIEERE O U TRRISHIREDN
BE7Oy bLAELZARFLAERNSBLGA (Fig. 1b), 27Oy MO SEREREMHEFIC
BIFBE3IINIMRGA—R/PMP ORISIE—RRIGTHDZ EBbLMY, TORKBEETE
HMELT6.16x 10% (sec’’) EWS{EEBRIZEMTEE,

~ a b

14 -/

= 1 = Y = -0.0616°X - 7.45

X o @ (R=0.982)

§: ] ..g.s-

D ]

2% g

£ ® 9

2" £

® Or——T— 10— 1

E O 20 40 60 0O 10 20 30 40
Reaction time (min) Reaction time (min)

o

ig. 1. a; Time course of reduction of maltopentaose concentration.
: Plot of In[remaining maltopentaose] vs. reaction time

4. 3Tk

1) A. Taga, S. Honda, J. Chromatogr. A 742(1996) 243-250.

2) 2%, AHE, B16EF+ S U -BRKHL oROVAEEE, 43-1~43-2(1996).

3) S. Honda, E. Akao, S. Suzuki, M. Okuda, K. Kakehi, J. Nakamura, Anal. Biochem., 180(1989)
351-357.
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Effects of compositions of dimethyl-B-cyclodextrin on chiral selectivity in CD modified CZE

Junya Kato*D), Shuhei Hondal), Koji Otsukal), Shigeru Terabel), Kazuhiro Kimata2),
Nobuo Tanaka2)
DFaculty of Science, Himeji Institute of Technology, Kamigori, Hyogo 678-12, Japan

2)Department of Polymer Science and Engineering, Kyoto Institute of Technology, Sakyo-
ku, Kyoto 606, Japan

In cyclodextrin modified capillary zone electrophoresis (CD-CZE), various CDs are used to
achieve chiral recognition. For example, electrically neutral dimethyl-B-cyclodextrin (DM-p-

CD) is used for enantiomeric separation of various ionic drugs. However, we found that
enantioselectivities achieved by using DM-B-CD from five different suppliers were
significantly different from each other. The difference in enantiomeric selectivities is then
studied by generating and comparing the binding constants of several enantiomeric drugs.

LI LI

IAFN-B-2 7T TFXRALY Y (DM-BCD) 2 X TV E LI F VDS Y707 %R b
) EHiF Y €5 — V'~ Y EXRIKE (CD-CZE) 2 & 2 RFEMEOFE Iz BV, B
BoTle A=A —HbHAF L -DM-B-COR R L 2358 IR BT & o TidRES g iR
WREBRERPEL S, THE, A—H—I2X o TDM-B-CDICBIT 2 X FIUALDORE =
EVDHDIOEEZOND, EBRIZSHD S AFL7-DM-B-CD#HPLC. NMR. MS % fj v
THBRE L2 A, ZOMBIENDHL I EPHLP IR 572, 2 2 TIEEHODM-
B-CDE V< DHDFE & DFEEERE RO, WBBRE L 7RI o THET B,

2.5EER
¥y Y7 1) —ERIKBIEE ICIIP/ACE System 2200 (Beckman) % . 5 ¥ ¥'5 1) — |2

EAESO UM, £R37em. AHE0mONEELEN 72 —X P Y hd v ¥S 1) —
(Polymicro Technorogies) % . S-BEWE# (2133, 6,9, 12, 15mM DM-B-CD (pH 3.0) % V> 720 1
Hi B 513200 nm, EINEER20kV, BEE25 CTE L, REHIIITEL D4 F » Yk
3 LAVAN
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3MAR - EE

Fig. 1ICEXL 2 5 AF L 7-DM-B-CD% ¥ 5 VEB##KI & L. Terbutaline® 38 & LCTH /-
56 ODM-B-CDIREE L RE O BSAKBBHE L OMBREELOBRTTIY F LTS
TEmRTo CDTIFTTODENFRDOTOY M2 LEASEREERTLI LTS
[1,2]o Tablelil, Fig.1iI/RL72 70y % W TR/ ZHFREIIC L D8 L 7 Terbutaline B
& UClorprenaline (24§ S EROMEE . Zh o1 ORD 725 BRI (o )DIEF T, 3
BEOT7Oy M OoROIBEERB L P DIEIZ, ZRERORBICOVT VTR %
RELDEIPROOLNE, THIEFZE Ty POEREXED IV BL hd ozl LiIZEEY
HeEZzbh, FORRICOWTIIHERSRTH %,

DM-B-CD (supplier E) ® Terbutaline (first)

(a) (b) @ Terbutaline (second) ©
0 -1 - -3
— £ ® *
N . L > ]
§ % e [ 3 o -
> [ - o~
» s [ e °
?O | | [ ] Nb . . mo . .
3 u s 2f ° 5 6 | n
:.i\ ® g | ® E P
oy iy u 8
T = [ | =
(a] =) °
o :
£ ] i = = 3 | 2 -9 I
0 100 200 300 400 0 8 16 -8 4 0
1/[CD]  (1/M) [CD] (x1073M) (ui-uf) (x10-5em2/ve 5)

Fig.1. Dependence of various kinds of electrophoretic mobilities(i) on concentrations of DM-B-CD.
(a)Double reciprocal plot. (b)y-Reciprocal plot. (c)x-Reciprocal plot.

Tablel. Binding constants (M) for Terbutaline and Clorprenaline to DM-8-CD (supplier E).

Double reciprocal plot y-reciprocal plot x-reciprocal plot
Terbutaline  first 55.78 52.36 53.06
second 88.40 83.30 85.28
o value 1.585 1.591 1.607
Clorprenaline first 21.17 24.26 23.85
: second 34.10 36.61 36.29
o value 1.611 1.509 1.522

[1] R. Kuhn, R. Frei, M. Christen, Anal. Biochem., 218(1994) 131-135.
(2] K. L. Rundlett, D. W. Armstrong, J.Chromatogr.A, 721(1996) 173-186.
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?.,kc,f'g’y’ Enantiomer Separation by Capillary Electrophoresis
Using a Non-Aqueous Zone
Nobuaki Kobayashi®, Koji Otsuka, Shigeru Terabe
Faculty of Science, Himeji Institute of Technology, Kamigori, Hyogo 678-1201, Japan
Abstract '

Capillary electrophoresis (CE) is normally operated with aqueous buffer solutions and hence, separation of highly
hydrophobic compounds and/or the use of highly hydrophobic additives are difficult even though by using separation
buffers containing organic modifiers. In this study, the use of non-aqueous solutions in CE was investigated for
enantiomer separations. We used a conventional CE technique with non-aqueous solutions and also the partial-filling
technique of a non-aqueous zone, where both non-aqueous solutions contained chiral selectors, such as various
cyclodextrins (CDs), CD derivatives, and a chiral polymer used as an enantioselective packing for HPLC. By using
a dimethy sulfoxide solution containing 8-CD, enantiomer separation of three herbicides were successfully achieved.

1. [FC&HIC

BECETIIAKRDOKBBBEBERA SN 30, —RICKCHEEEOMEONIMIERTHY ., £
e BRI~ DOFRMF & L TIEBEEORVWHEOFALE LY, Thi T, KEFRICAEREE S
BREICHRNTSZLICLY H2BECIREERBOSITIITEEL RoTE TV A8, D THEKA
ORI E DGATIIAKRRBREERTARVIILALRTARTHZ L EDLEZ 2B,

T, HFAKBEHEZAVSCECETAIMANIMAZITLRS X 51220, BANERBOSH~D
JERHBHF S TWD, BRAIINETIE, HABREEZRVSCEIZ YW TEBH RN 2T T
TRY, BEOXYET Y —NEEIHEKBEERZTHEL, #ABEEXYET Y —HNO—IF
CEATIWMOGEAEORFIZOWTHELTWS[1,2]l, EERTIIIALOBRIZESNT, ¥
KR E RS CEQORZERMEEIT~DIERIC DWW TRM T o2, 22Tk, REBBAIL LT
HMeDy7a7%R Y V(CO)RPKICHBERDZS VR v —%EAL, ¥ 5 Y —RNEHKID
FEKESRIZT 2T LI B8 & ERBEOBIEA T o BEDZNBRIZONT, HERMtKk
DFEEDOTREMEEZ RN L EERIZOVWTHRET 3,

2. B

CE3&{E 7 /dBeckman P/ACE System 2000%, #YH% ¢ £°5 U —|ZI3AR 50 um. BZIHE30% 721350 cmi
DHNEIEILED 7 2 — X R Y % % 5 Y —(Polymicro Technologies)Z AV 7=, £ L7-% 5 L3R
i&ﬁni JEEEDX F VAR Y ~—Th D OD-R(F A /AL ETE L v #4523 7 b)Yk, FEed
CDR U'CDBHEAETH Do KARTEEBERICIZY  BEBREIR (pH 2.5 £ 721X 6.0) 10 &« DAKISE %
BML72b xRV, HEABKIZIZ, NN-DAFILHELLT I K (DMF), 7 rY, PAFIL X
/VIRF Y F(DMSO0), 2-Far)—j, 7 b= YA SOBEREEIC, BlET L E= A, BER
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BESOBEMREZHANL, ¥SNVRBACERITLLOLER Lz, BFREERBHTT, FEx
DEYRLSy, T I BERCEOFEE, REFSSFOT ¥IGEFEM L

.HERLER

1)CD% X 7 VEBHA L 28K

FICREARR D ZRABL L LTREZITo 72, BHEDKRCETIE b U A FI/V--CDIZ & D FFEDER
BRI OBESEEE & T2 IBORFELSEINATRETH H[3]43, L DCDEELeIEK S —V Z2FATS
BAEAETIIRRERBZITO 2 LIXTERNST, ,
—k, ¥x 7Y —HNEEIZIHFKEREH-TEEOCEFETIE, AHEEIIDMFRYT & =
FINVERAWESSITIEIRFZREEDORBIIARFRETH o728, B-CDODMSOEKEZAWD &, 3/
DBRERIRRSY DFEE 38 & RS BINZR SN (Fig 1), KREMGEIHBERIRMENBRERZZ EHH
binklzgol,

0.0010 —

2)OD-R%E X T NVBHAI & T28BE
OD-RAR VU = —iItBdD THAKENEL, DMFE£7 .
X7 & DI S BTk, MMOBEIRE, BRE
(ERRXZ20BBYZEML CEKREZHAB L, ooos —
OD-ROEE#05 ~ 200 mg/mL OFEHTELIEI Mecoprop
e OEBRECRIA L, BAEABRUTXYES
J—HNEE~DEABEOEFHFICOVWTHERENZ
FTo72, WTFNROBEIZBWTHLREORENE o000 —
ERTEECh 0T, BICHBAEARE AV BHEIC w
%, BB/ EIVICEIET DHIICOD-RY — % ]
BRSEAEDOFERENSELL, £V —0
BIIBITBAR—ZRAFA4 OENRCAHMPHEKEED [ o0s : : : ]
NAN ONDE— 272 Lo TRE Y — 7 OREREN 8 L 16
EEETHILEOMENRELTND,

Dichlorprop Fenoprop

cC
©
£
a
<

Fig. 1. Enantiomer separation of phenoxy acid

W -1 herbicides by non-aqueous CE with B-CD. Separa-

CELIZR R o - EORIRM 2 FERT D Z ENFREE mM ammonium acetate; capillary, 50 pm i.d. x 300
RO, EREEAFEMS) E OEBRACEMS)b ol 1ole8s 201V G4L Viem): deecton
WBHRB T 2D EZEX b, KFEREETT~

DISHEZRDTASROERBHIFIND,

1. K&, FE: Abstracts of Papers, H15[E% ¥ ©'7 U —BRIKB > v R 7 A(SCE'S), L&, 1995; Abstract 21.
2. Otsuka, K.; Kamamoto, C.; Terabe, S. Chromatography, 1996, 17, 304-305.
3. Garrison, A. W.; Schmitt, P; Kettrup, A. J. Chromatogr. A, 1994, 688,317-327.
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CZE analysis of human IgG myeloma proteins: sialic acid-mediated
chargeheterogeneity

Kanenobu Kubo* ‘
Faculty of pharmaceutical Sciences, Kinki University, Kowakae 3-4-1, Higashiosaka,
Osaka 577

Abstract

Human serum proteins including myeloma proteins (M proteins) were analyzed by
capillary zone electrophoresis (CZE) using a linear polyacrylamide-coated capillary.
Each of the two M proteins IgGs, which migrated to the beta and gamma zone,
respectively, on cellulose acetate electrophoresis, were separated into two major peaks
and more than 10 minor peaks. By incubation with neuraminidase, the major peaks
with higher and lower mobility were found to be sialo-IgG and aslalo-IgG, respectively.
The sialo- and asialo-IgG, when incubated with N-glycosidase F, migrated as several
peaks depend on the incubation time, and finally as a single peak with higher mobility
than that of sialo-IgG.

1. (FCHIC

EID—7§EHM%EEQ—QQ?%E%%?OLmL\EEEwﬁﬁﬁﬁ¥ﬁwﬁ
B3, COBOEBENT I /BOHEELANTIV0RY~TCTHB o EEBLMNLT
RTWB, BT, ChidD3EE- SHFEOZC IEOB ORI, ZT T
%MEEH%ﬁﬁU&7¥P%thf@ﬂﬁviu\“E@EEE"&LT@%ﬁﬂ+
ﬁt&ﬁéﬂfhé&ugi&ho*vEEU—J—yﬁﬁﬁﬁ(mm)ﬂﬁ?%ﬁ%%
M\EEEéiwﬁ%THUW5:&%ﬂ%EL\%n%wiamxﬁ—ﬁ%ﬁ&ém%
FBRLELTHATESA, 2),

SEIIToO—vHEE b IgG D sialo & asialo & “4” DIRFET CZE [k Vo8 .
ST EuxH AT,
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F+ESU— (RET5 um HYE 25cmLE 33cm, KIFEF) NERHEE. 7% E
JTVUNTIFDEGICK->THELKE (1) , ESXIEFKCIE. 0.1 M HEPES-
Tris,pH7.4 %3 ()3 0.1 M CHES-Tris, pH 9.1 (1=, BE %8 Quanta-4000 *
+ESVU—EBRKBEE (VF5—Xtt) £HOT, INEE 20kV, BHEE 220 nm,
m (26°C) FTTITofc, ENO—X7EF— MEESKAEICHT, B HBFy I
mEEhiclgG /520M BEREASCE MOEESRE Lz, M BEEER T 054
YOG ASALILLBHEEE. RASBICLYEHMOBEICEMLUI, YVUaL8—FELT
Neuraminidase, N-glycosidase F # LT Endoglycosidase F £ F (1=,

3. BELER

CAE tvfiics@sdohtz-M BEHE(L, pHI.1 TOCZE (=&
WT, 2KDEE-V L1 0EKDEIE—9 L LTRETE -
(Fig. 1A), E—% 2 (3 Neuraminidase #F(ck-TE—-41[C
PR L1zFig. 1B), FECHEADEE—5 OEEIBH DN,
E-J20E—7 1 \OBEEDIETIE > 7IVEED B S
VAFTAF+—CORDE—H LT, BRIOMEHZY (B
SokE), pH7.4) (2D TH, yRIOM BEHEOEFNS L
DEENEBONTZ, COBER. E—2 2 sialo-IgG, E—4 1
(3 asialo-IgG TH B EEZ N DB, fthh. N-glycosidase F #Lig
(X, Fig. 1 TROONIZE—I 1E2F0TBLDRIE—4 %
HERESE BOVEBHELERT 1 AOEE— 5 LEHDIIE—Y
EEFlCICEREEI-Fig. ID) E—H1 L2DE—-5ADa Y
N=HFMI.ZNEN1 >3 >5FLT2—>4—5 ECEBRMICET
L7cFig. 1C), THId, 2D Cu2 KX A VICHESLI=2E&D
FESHDOAN ., A A OBEBENTERE U =12 (S5 OESE D sipta F B
C&%R%® LT 3, Endoglycosidase F (3 M BEHEDER X
BEICEEEB oS Th > T, N-glycosidase F

ORI, STo—<1gG3v7 26°C—7 hs
WEEICDOWTARE—TH Y, sialo-IlgG &
asialo-IgG #RIEDOE—o & LT, 2L T
IgG & (BikERH) IE—DE—-s &L T,
CZE TRETZ 3 Z &hbho T,

Ref. 1). K. Kubo, Anal. Biochem. 241 (1996) 680-685.

A A
10 15 (min)

2). K. Kubo, J. Chromatobr B 697 (1997) 217-222.

Fig. 1 CZE of M proteins

-56-

A: Intact 2

o

Neuraminidase

A
10

26°C—20 hs

;

1

—

N-glycosidase F
37°C—19 bs

b
i

>

15 (min)



The 17th Symposium on Capillary
Electrophoresis, Tokyo 1997

XY b5 —BRIKEERWBT LT I U HF EOEYFES
P19 HR7 OO [F

sCe17 (R - %) HHHFEFEAT, WIHE. F)IBE

Tokvo'97

Identification of drug binding site on serum albumin molecule by using capillary
electrophoresis

Yukiyo Arai*, Akimasa Shibukawa, Terumichi Nakagawa

Graduate School of Pharmaceutical Sciences, Kyoto University

Frontal analysis incorporated into capillary electrophoresis (CE/FA) is a new microtechnology
which we developed to measure unbound drug conqentration under drug—protein binding
equilibrium. CE/FA was applied to identify the binding site of semotiadil (R-isomer) and
levosemotiadil (S—isomer) on human serum albumin molecule, Since these enantiomers are
hydrophobic and bound to plasma proteins very strongly, conventional methods such as
ultrafiltration and equilibrium dialysis are not suitable for the binding analysis of such drugs. The
unbound drug concentrations in 50uM R- (or S-) isomer and 100uM HSA mixed solution before
and after addition of a binding inhibitor (100uM warfarin or 100uM diazepam) were determined by
CE/FA. The unbound drug concentrations were increased by addition of diazepam but not by

addition of warfarin, indicating that the binding site of both enantiomers is site Il (diazepam site).

[#E]

EWIMPHRTTNAT IV REDFZ AT B EAHIHES (MEFZ L RI7EE) LT
W5, FEFEAEEIIMP SMEMANICER BT TE 0, £EaREYTnEEE S @il
TERVDOT, FEPE - AERAORBESEWENENBIZMIE S > 7 EEOHEE RS
2T D, iz, RFEEREMOZ R IFEEEINEREEHE TRRIFENEL ., KR
BN EMARCRERZIFERE RS, LER-T, HRh-oHLREYWORE LERDT-
DITIIIEBIRH Z VT FEEHRBRAIRTHY . ZTO=DITIIFEFH AR EYRE DR
ENLETH D,

—7 . BATERSTELZXF Y VT ) —EBRKEICHA T L2 X VX T AR
EVMRELZESEEASIT TE A LIE (CEFA ) 25% Lz, NEIBHREORS
HEAE (% 100nL) THMTT DI ENTED L L BT, BINVSEAR EORERETRBES 2
DEMDBE~DREFERAESREY ORNICE S BEEL AW TE S, 4EIZ. CEFA B
bt MET7 VT I (HSA) 7 F EOKATMRIECER L,

(EBREHF]

HPCE 3%, P/ACES510 (v 7 < 4h), VKENMEENR. S0mM YV ABEBRER(H2.5), ]
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MEE. +10kV, BHE R, UV200nm, REEY 1T, HESHEMTHIEEFT7IL R
&, Ca F ¥ o RVEWE) EEORFREETHILREEFT UL (SH) 2RV
FREEL MBS B EBIFEA L., BIAABER EOREREEZ BV D HEEOWIX
WEETH o7,

[#R]

W VX7 Y — (N 75um, £K 37cm. HZE 30cm) [ZEEMEXENVEEIK L
7o L. PUBHEIR O & [F CARR O Pt 0 ABIREIR (pH7.4, 1=0.17) % 0.1 #PRI%3
L7, BREEAE (F10kV, 100 #) TREHEAZITRo7-, BUEEEREZ BT
DIHBEBRBRERPBELRVO TAEMEHEOLT LT I VOB HEMIZT YT Y
—HIZHEASHT, EBERMEATIHECUEYNBRMICEA SN, 2B, ABHEA
RIZH O CHDBOPHEEIR ZEAT DOk, PO RBHER S B K E R EIR I E
BHEML T U HBEFEPINDDOESTZDTH D, ZORKER, BT T L5
DERETOIERE—7 & LTRHEN, 77 F—EaArbHEAREMBEELRDDZ L
NTEDY,

TNT I OEYOMBES L T FERCEETIRENR IV NIVETHD, T
NTIVHFLETEYERSEETIEHMLE LT, 4 I (warfarin site) &% 4 + I
(diazepam site) MFIET D, R—HLIZHEET2EDEZHH L2 0 NEEESHEEDE
DEETD L, FUNRIBAENREEINTHELSUEDRENEM L, BEWEANRE L
DIENBIRBICEEDNEC D FREMRH DO T HBETMOREIXIEE TH D, £ Z T.50uM
DEEFT IO (REE) FRREVAREEFT I (SK) & 100uM @ HSA DEA K (pH7.4,
1=0.17) ZHENALCHEASTI2EY (loouM Y7 7 U v Xt 100uM D7 ¥ o30) ZEM
L., #EERHEDREOE(ER -, HEEEEVRMATOFEELSREYEREII R &
23123 £0.08uM, S {23750+ 0.06uM TH Y, SEDFMN HSA L FEET D, ZOR
BHZ 1000M O T ERLZEMT D L. R EOFHELSHREIT 1.51F. S EKOHFEHE
BEiX 24 ML, EHLOONERMEL LT ERLILVEEHEELST 2, —H4.
U777 U rERMLUEBAICE., EFLLONEREE L LIEFBAUBENCE/LITIZE A
ERONRM>Te, LEDRERENS, HSA 0 F EOKEEEALIT site Il THDZ &R
foo TOHERIL, HPLC 2B % A\ 2 BRSO ATE (HPLCFA E) R VB
B2 L —¥9 2523, CEFA {ETit HPLC/FA LV b 3SHTORVWRABEARTHITTE S
FIRnH 5,

1) T.Ohara, A.Shibukawa, T.Nakagawa, Anal.Chem., 67 (1995) 3520.
2) HE)IBATE. {A%E. FIRE. § 12 BEERSOSHLES LRV T ABREEHE1997). p372

-58-



The 17th Symposium on Capillary
Hectrophoresis, Tokyo 1997

ConAZ7 74 =T 4VAT NS T4—THONEMELE NI E
P20 HEDOF Y ES Y —SBEAESKE

sCe17 WECE. F W EEE—. K o
R T

Capillary Isoelectric Focusing of Human Plasma Fractions Obtained by ConA-

Affinity Chromatography
Fumie IKEDA*, Jyun MUKAI, Kenji WATANABE, Takashi MANABE

Faculty of Science, Ehime University

Abstract

The conditions of capillary isoelectric focusing (CIEF) were established for the analysis of protein
fractions obtained by Concanavalin-A affinity chromatografhy of human plasma/serum samples. The
CIEF patterns of the adsorbed fraction and the pass-through fraction differed each other reflecting the

differences in protein composition.

LIZU®HIZ

gL 2y BOBL IS A7 BTHY . ZOWUBRIYOHENILT 74 =F 17
R b T74—BEYPTHI.HEONEHEREZX Y VT U —BERIKETOH TE L,
ST L 2ABOBRREB/MNIMRA DI ENTEDEEZOND, 2 T/ MES v
RO BEDCnAT 7 4 =T A A7 L LOBEHES X ¥ 5 ) —SERERKEICLI VS
Py o&eRitTo L L bic, BV ERSOMITEITo 1,

2. EBR

ConA7 o —RIF—Rva—Rb—vaDbDEfAVE, T74=F 455 hit.
TIAF w7 BD 10l Y P (FER6m) IZConA7 M — R 3 B &1L 6enE TR LD
ZERA L, RUTRRUVREZRTFT F—SJ-121 (BFHEEZ A7) | BRHBITART K
74V y 7 A OBERFESKHEFSCL00, £ v F F L—F —iLJASCOHD807-IT% A
Wiz, BT HLEBRHEBRIIAR200unD 72— X R BX XS Y —THORNE, IS5 A
DPEHILI00 4 1/min U7z, & b 4%/ i & 1L5mMTr i s—HC1-15mMNaCl SR 7% (pHT. 2) T204%
WHRLTH I HizismL i,

Xy T V) —ERIKEEEIL, Hewlett-PackerdBIHDYF ¥ v°5 U —BEKIKBIV AT L%
FERALE, F¥ TV —3ARSun, 2529 5en, HHE2len® 7 = — X [NV
ZUV—=2RYVT7INT I RTREQELE-LOE BV, BEEREREMIL. 770
~ &7t DAmpholine (3. 5-10) 26/ Lis, HE L7y /LY 2 B EIC HR L T2%7
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Y7 TA v EFRIEE L, BAEEIE Z 10nMHP0s, MK 2 10mMNaOH & L T370V/cnT
NI EEWRS KDL, BEEEZ 10mMCHCOOHIZ AT 5 Z & TH V7 Bi ik
HErE THB S i,

L RER

ConA) T L~DFEZ X7 B OWE R L O HIZIZ50mMTris—-HCl, 0. 15MNaCl & D & fd: A3
—RHITH D, LD LA A VEMERKENEF Y U5 Y —%E S EXIKE) (CIEF) DRIz ik
BRMBARSRD. W7 LOLEUENREED, SOXEBRbo/-, FZ THREKE LT
5mMTris-HC1-15mMNaCl % FV 7=,

205 ANt FMIEL Oml ZConAN T AMINIT 7R, BEIK CHEBENT-ES GEEV &
AL dml (& > X7 Bf93mg) . 0. 2M- a -D-methylmannoside & & ¢ oL M8 CIEH X /-
B (WREE D) R 1nl (¥ %7 BiIM 1Ing) Th o7, CIEFIZIXL. 5ug/5p 1S L3
JBRPHIEIEDSTHLO T EHBRIIBREEONBEZETEOEENH TS, 275 L.
HIREOBREE TS, KEIFRAERIIBRENIKRELS 25D T, BHRED LREZ5 4 AICHRTE
L. FER~OPREFRIXI6S & Lz, TN ENOESS ZCIEFE N R 2. 18 LU
21, KRB HZITIX gD —EE T AT I N, BEBESITIZIGCHO—EE RS X
Zx YV VEDPDZUNRIEBRTEINTWE LEZI bR, £Z TCHEEHIZOVWTELIZ
A XHBEF Y5 U —SISERKEIB LI 7 22k TERKBTONL, Fv 5V —
SEAERKBOBREBE LTI Y o T BORT 21T 1=,

mAU -
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/
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B1.ConAN T LFREVE S DX ¥ 7 Y —SER/EXIKE
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CAPILLARY ISOELECTRIC FOCUSING OF HUMAN o,—ACID GLYCOPROTEIN

Min Zeng*, Bo Cao, Akimasa Shibukawa, Terumichi Nakagawa.

Graduate School of Pharmaceutical Sciences, Kyoto University.

Abstract

o,—acid glycoprotein (AGP) is a major plasma protein involved in plasma
transportation of basic drugs. AGP shows considerable microheterogeneity which
varies under several physiological and pathological states. This paper describes
application of capillary isoelectric focusing (CIEF) to the simple analysis of
AGP microheterogeneity. Acidic ampholyte solution (pH3-5) was filled into a
capillary, the inner surface of which was coated with a |Iinear polyacrylamide.
Forcusing was carried out for 7min at 13kV using 20mM H,P04 as anolyte and 20mM
NaOH as catholyte, followed by a chemical mobilization. AGP was resolved into
eight peaks of its glycoforms due to the difference in their pl values, and these
glycoforms showed the same UV spectra. The calibration curve shows good linearity
(R>0.99) within the AGP concentration range of 0.30~1.5g/L, which covers the

physiological plasma concentration level of this protein.

[izC®iz]

REWLMEFESZ VNV ETHD o I-BEMREY > %7 (AGP) 125 KDBEEEA L.
PEFHEE DB VITHRT 5 X 7 1 2 RE)— (microheterogeneity) 773, AGP i1l
EMEMOMIES v 7 FEECESBET IR, ZOHEEEENRY L I EACRIE
TRBIITHZRRNEL | ORI AP DR —HDBE /2 ST ERRAI K Th
Do Elo, MITHD AGP REIIIME, [EF. KE, BYER PORETICBWC LR
TOM, Bl AGP BEEMED Y —M bIREMRIC A T5 - LML, wES
DERNDL Y AP L7 o R —MOAFHRER SK TS, 22 THAL, ¥+E5
U —FBRERKEE (CIEF) 2 AWT, BEREY 7 VBB EROMEICHKT 2
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AGP @ charge heterogeneity OfEERSWIEZHRE L,

[E5k] '

¥ 7 U —ERIKENIREIZiL CAPT 3000 (REEF) #HFEALE, B@ U hxy
v U— (£F& 52cm, HZE 40cm, AN 0.075mm) % Hjerten ¥ (J. Chromatogr. ,
347,191-198, 1985)IC X VANl Z V=T RV T YAT I RCTa—F 4 7 LTHEH
L7z, BBRBERIRIZIE 20mM U B Z . RRMRYAIRIZ X 20mM NaOH Z M LT, +13kV T7
BRI T =T 7F2ATV RIZ, BRREK % 20mM NaOH 525 20mM U > BEESIRIZ AT
BLUT-RICEE (+13kV) ZEML T, {L¥MB8) (chemical mobilization) %17
Teo 7T HIREE, 25°C, BRHEE., UV 220nm,

[fER & ZE)

XY T U—RIZ1 %DT 74T A b (Servalyte pH3-5, Serva L) KIEK 27~ L
Tt AGP ¥R (0.3g/L) % 2 PRIRBIEAL, +13kV CT M 74— v 7 %81T-
Tzo WIZ. PRRRESHE % 20mM NaOH 2>% 20mM U > BEIRIRIZASH L 7= IZEE (+13kV)
ZHMUT, WRL=Z X7 B — 2 2Bibm (RHERD (B8 L7-, AGP(pI3.6
408 AR —J IZHBES T, ERETHIEBRI T I ANLT I RENVEER
ERKE L REREOSEENE LN, -7 D UV X7 bEFERIZ—HK LT,
WRNETIEZ VX7 Y — v ORtale SIZ X0 BIESEBETHERB 1S LW )5 HE
RBH DD, CIEF EidF v 54 TRIETE, BEHICEL TS, £ —213 20
AND 265 (T —H 7k 13~19 43) ORIZHE L. BEIFFRE OBEZME (CV%)
i 0.4%~1.26% (74 —HL 27 0.59%~1.73%) (n=5) TH Y, BEFLRFHRME
BELNz, £o. FER6AT—7 O — 7 HE (Be'—7 @EITTHEY
— 7 EAEDLL) O CVAENE 1.37%~8.52% (n=5) TH Y . M — 7 HEDFEE (CV%)
X 4. 2% ThoTr, BEEHPHEO0.3g/L~1.5g/L (AP OABHMIEHRE SR I X—) T
AGP BESIIRIF R EMRER (FEBIRE>0.99) 2/RL71=, 4%, SEEO—EOmLE
& heterogeneity DR ZITR O TETH D,
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sCr17
Tohvo7 Capillary Isoelectric Focusing of C.elegans Proteins Fractionated
by Ammonium Sulfate
Hidesaburo Kobayashi, Maki Sekine and Miyo Suzuki
Department of Chemistry, Faculty of Science, Josai University
Keyakidai, Sakado, Saitama, 350-02 Japan e-mail:hkoba@pop.josai.ac.jp
Abstract

Analyses of protein fractionated by ammonium sulfate fromC. elegans crude extract were
carried out using capillary isoelectric focusing(cIEF). In this study the marker proteins were good
results which provided a linear relationship between pl and migration time, nevertheless more
complex protein mixtures, C. elegans fractionated samples, were not focused within desired time.
These phenomena might depend on viscosity of gel and sample mixture. In the case of using low
viscosity gel prepared from methylcellulose, the times of isoelectric focusing were shortened to 7
fold than using more high viscosity gel but the peaks were slightly wider than the later condition.
We are tring to search gel for making an optimum condition of analysis of C. elegans proteins.

=402 9)

i (C.elegans) ODNABFIZAFEICERLTHD, FOLEEREF100MD
DEFIZ1 99 8EFETIETISEFHEINTVS, BEZ15. 00 0D2ELRTFDD
53502 DEMMNETL. mRNAELTH¥ESDT7. 00 0 DBERFNDBESN., &
B, BN, EHERLRECEYOESEKBEEZ LD ZORIEYMOREE. b, ELOHENSR
ELTELDBDRFINT NS, LAMLAENS, ZOHOY N7 EOMEIILEIZ
ERBALTRST., YyONVEMBEOEB LRIy TOERZIZIUD & & Uk S
DEFMBANNT NS, ¥ 2Ty TIEREK 2 RTT VELKIKENEHINTNBA,
B4 SICRE TEABREZHFTESFYES U —SBRERIE (c IEF) 2H
WTHEERAIEZTWY, HPLC (13K, Bk o< ) TONBEBLIUMAL
DI-TOF/MS TORFERDEFEEHAEDORIZERITLY VIV <y TOERERS
T3, ZZTIHERMESOERPEDEREE LEESBRIKTIORESREEZBREL
Tl EEWmET S,

EBR

Akl KBEZEE L CEF LARBHHRN SHBBEY > AIcED0—-30, 3
0—-45, 45-60. 60—9 0%HENERZE. ZN5%220mMbY XEE®E (p
H 7. 0) TEWLEFESAREARH ELTHW =,
FrESY—FERBRKE : Fr S —EKKHEBIIBeckmanP /ACE
5010ZHAW:E, W75 um. £2E27cm, EFE20cmD_a—rI)VF ¥ P
ZU—ZEAL. BEKRICIZ0. 1MY B, BEKIZIZ0. 01 MAEELFNY AR
Rz, kEIRAKISHEEDORR S AF )N Oo—XzAmpholite (pH3. 5—
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Fig. 1 An electropherogram of isoelectric focusing of the
ammonium sulfate 60-90 fraction of C.elegans. Left axis shows
absorbance at 280 nm and right current change.

LE—UPREEINSD, BES TEp HARSBICBEI XY O Z7EMREHI I TY
Do RN EMTHHIEESY NV EEMTOXREREMIIBEIZS 0DBETHLIMN. &
ZTRWEEZRDZ NI TV OB TIHEERICBIRDObH 5, ZHITKEK
WKWMATZAF NN O—REY NI TN ERET A EICEDEENEESEDHD
EEZEZLNDDT, HEORRZBDEANWEEABZIIXKFONMTEROEHE G &
Lize BREDOAFINEINO—ZATIIELRESY DN VEEM TOXRIERIZB L ZE 8 S Dk
FRMTTIA— A AL TR EBEDNEN, BEFE—VENENDERMND B D THHTE

MEDBEICRERMEEZHE DOAFIIN VIO —AOFERAZRIL TS,
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Fig. 2 An electropherogram of capillary isoelectric focusing of marker proteins using
low density gel. Left axis shows absorbance at 280 nm and right current change.
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A Novel Method for Measurement of the o-Amylase Activity in Rice Koji by using
Capillary Isoelectric Focusing,

1

S—HiEE

DToshiro WATANABE*, DAkira YAMAMOTO, DShiro NAGAI,2)Shigeru TERABE
D Yaegaki Technology Development Laboratories, Yaegaki Sake & Spirits, Inc.
2)F, aculty of Science, Himeji Institute of Technology

A capillary isoelectric focusing (CIEF) method has been developed for the analysis of the o-
amylase activity in rice koji. The standard of o-amylase and rice koji extracts were successfully
separated by CIEF in a wide range pH gradient. Thea-amylase from Aspergillus oryzae was
found to have a pl 3.7, as determined by the migration times of six standard proteins. A simple
method has been developed for the measurement of the o-amylase activity in rice koji, and the
results were compared with those achieved by the official method. The coefficient of variation
(C.V.) of theo-amylase assay was less than 0.9% in both intra-day and inter-day experiments.
This CIEF method can be applied to the routine quality control of o-amylase activity in rice
koji for the brewing of sake. |

1) RLU®IC

¥ Aspergillus oryzaeld, EEBESICHVWONSEHEKRTH D, WElL. BLYK
WIDHMEZHERE, BELEDDTe-TIS—PRIIUDETIRA A RABEEE
ET5, a-7IT53—FRELKDODT LT ENMREL., HEINFELHEEZAT )LD
—IVEBRBET A5 LI DEBEERD, LN T, BEEEICBWTENERET S o-
TIT—EESEERRDE LB VWAARETH 5,

BOa-7 I 5—EEHOUER. ERFRMEMTEICTHbRTVS, BRalidy
oV —%ERERKE (CIEF) ZXV#Da-7 35— PEEEHESICHET 3 5k
ATz,

2) £ B
CEEEIZIL, Bio-RadfidBioFocus 3000 CE System, ¥+ ¥V —%. Supelco
B D CElect-150 (AR50 pm, £ X24cm. C8I1—F 4 2 4) ZHWE, YT
Vid, Bio-Rad®iD7 > 7 4 51 bEIK (DH3-10) 2 BIREEN1% ERBEOESR
U, 350mbarTlmin, F+ ESU—icHE L2, 20mMY B ZBEHEL. 20mM
NaOHZ @RI & U, FINEELSKVIC THEAEK 2T\, 20, MM % Bio-
RadB®OBERIKIZHB L, 280nm., 15KVIZTHEN/—> EREXHE,
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3) BRLER

CIEREC X DEED -7 25—+t (Sigma®l. from A. oryzae) D BENTE
e a~-7 2 S5—YOikEEM ioEE (F MooAhc, a-FERY T -4 A,
Ao, B-Sr RFaTy LA, FRTFNTI, 7340 V) @
FER D BEY NV EORESENS, o-7 3 S—tEDOplid3.7LRD SN
2o @-7I5—HYOpIISE|HELIKE (EF) 1L 03.6E8EINTHD. Ak
KB THIREBREOHKEEE,

AAHRIC DV THF. LIRT EBD a-TIS—VDOP— 2 28-. 70 ¥—%
SRR EMBAEE L, BRAFIED LB E & B ICHE L, E/-EMER
Da-7IT7—ENFECMBICE -7 LTEONBZIENE, P—0 EEEAMED
EIIHEERNH B X2, -7 3 77—t Sl 400~1400units/g-kojiD iz D
WTEBTIIESIHEIC K2 ML AKIC L B E— 7B X OBICIE. Fig.2iomd &b
DEWHEEAIEON, AEICKVBHIDO -7 I S—PERERSICHE X2 -
EMHEN Lo Tz, ARFIBTBCV.HEIZHRNEHBESFICBNTO.9% LIN
THoT=,

AIERHEERE TR DR E T -7 I 59— PEMHE D A E SRS TE 3
EEZO5NS,

0.020 [ 35000 [
° x =0.038y + 105
. o-amylase = R=0.997 (n=20)
t >
E : E 25000 |
g 0.010 [ 3
~N t -
% 5 .
2 £ 15000
< [ 3 ,
0.000 : o -
L
re L i L 5000 L L 1 L
0 5 10 15 20 400 600 800 1000 1200 1400
Time / min units / g-koji
Fig.1 CIEF of a rice koji extract. Fig.2 Dependence of o-amylase peak height

on o-amylase activity in rice koji.
capillary, 50 pm i.d. X24 cm coated with C8;
sample solution, mixed with an ampholyte o-Amylase activity was measured by the
(pH3-10, final concentration 1%) and official method of analysis of the National
introduced into the whole capillary; focusing, = Tax Administration Agency of Japan.
1 min at 15 kV; mobilization, 15kV;
detection, 280 nm.
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DAtsushi Hiraoka%, 2)Teruyo Arato, 3)Itaru Tominaga, 4)Naomi Eguchi,
S)Hiroshi 0da, Kohsuke Seiki, &)Yoshihiro Urade

DKyorin University School of Health Sciences, 2)Department of Biochem-
istry, Kyorin University School of Medicine, 3)Department of Neuropsychi
atry, CHiba National Hospital, 4)PRESTO, 5)Central Research Institute,
MARUHA Corporations, 8)0saka Rioscience Institute

Abstract

Microheterogeneities of B8 -trace protein (B TP; prostaglandin D» syn-
thase) in cerehrospinal fluid (CSF) from patients with neurological dis-
orders were analyzed hy SDS-capillary gel electrophoresis (SDS-CGE) and
capillary-zone electrophoresis (CZE) after the treatments with denaturat
ing agents. The total BTP level in CSF was also determined hy enzyme
immunoassay. Under the conditions employed in the SDS-CZE and CZE analy
ses, A TP was separated into several subfractions with different molecy-
lar weight (MW) and electric charge. Changes in MV and electric charge
in the CSF B8 TP suhfractions seemed to he associated with pathological
conditions in the central nervous system.

1. Fude
B -trace proptein (B7TP; Prostaglandin D2 synthase) i, BEHEAY
D>BHPAER (CNS) EBiE(D%M}@EP‘Gl:t%Q?)‘%kQ)ﬁ}U}“&‘&D, DB
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WMEEN, BADNSOBHEMKEBELBLVTERKENZLRET 32 NMENA TV 3,
BTPIX, 55 TEB¥I27,000DsialoglycoproteinTd v, F Y ITHAZ[OEED
ZERCBHBLETVTHTERUchargelZ B BMicroheterogeneity®2 R4 »S, Bl
BTPDOSubfraction®O LNV TOREHERBEOHABRODLVTRM A TLRL,
BAE, 2BHOFX SV —BREKE (CE) ORXAVTEORERIT- 2.
2. HBRUHik

BAOKMN #HREZEOEEEHRIVE OV LHBERELY, DTFEDcUL-
of HOBRIMAZBOHEAELBRLY, HFE10,000-50,0000HH % &%
BICHAEL, SDS-PAGEOBEALABRAUERULELLORCEANARBE LR,

CEOREUTR, FEEUTCHIHORY YRY I AR TREZELULESSEYESY
- ILEREKE (SDS-CGE) AV =M, MARARERELLEFYOX+ES Y -V
- VERKY (CZE) s —BoRHZHEBALVER., BTPOY-JOREW, RUE
OHBERE) 70T LFBRNSACETRRURORKIVFABL 2R DElec
tropgerogram2 B U TITV, W5 L2 BT LA T I HBOE - 2ONY -
CHBMILEBE, MIELVER, X, BELGFHERE (EIA) 2&Y0, BEDATPO
WXt E (png/m) 2RDE,

3. ERRUEK :

SDS-CGEDElectropherogram T, B8 B TP 2 T+ E H$726,000& 28,5002 &
O %REFU, TOMEBEHCES FE (23,000-27,000) & &L FM (27,000-30,0
00) OFSubfractionlc B U k. EIAZEIVEIEXhEEXEEYLElectrophe
rogramE O EHIL X U, HSubfractionD LN L EBIFLUBHERDTEALAOEEREL S
FE3HEREFANRNREZ S, NAUEHBERUNEREOREHBEO R TPELEEL T,
BifR - MO BEHKRBLE B TRIES FH OSubfractionds, ¥, B RBEEHO
SEEHFERBZBLTEL2TFHOSubfractionB A nofmeER<UE, N
ERETE, KBRETHAREOERESDLED L0 LEROH (70 mg/dIRiE)
MREMRBEEUUVLENY-VERL, X, BUEERTH I8 RUBILIEOH
BREDOD—IBIZ, HFEIB,00DOFUBRZHABTPOEIONME -2 BHBEUR (&
2720 LHEONSLAANQOERBIZLVEE) .

X, CZERBWVWT® BTPDcharge heterogeneity2 R HEEOE — 7 NRH X
hldDT (SDSECHSHZ K AU BO R DEHT OV ZILIBOEBENEANSFXH
CEBHU, ERSEKXBTTHAEURILLB-EEDTHSS) , SIS-CGEORER L
AhEIZZ L&y, BRETLZH FE LchargeDFHE I B BMicrohetero—
geneitylc 20T, 2XRABREIBOBALAHOBER2ITS Z WO R- R
DT, BHE, FIBELAPUREARTH 3.

CER > THREXQ LA TPOSubfractionL NIL DS, RUYNTFF
CHETAVZLBEILL A ITEAUSOILEREOEZERORENLLSDHODT
59, (NSORFRBOHEBERBMUTWVWR EELI 3.
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1) =FHAAIA%. 2) H Auther and K.Bell

8 17 A . .
,o,,c,f.,, 1) BEA%¥E. 2) The University of Queens!and

Genetic Polymorphisms of Cat plasma ORM, TF and GC Types.
1) Haruhiro Yoshidas 2)H.Auther and K.Bell
1) Senshu University, 2)The University of Queensland, Australia

Genetic polymorphisms of Orosomucoid (ORM), Transferrin (TF) and Groupspecific
componet (GC) were observed in about 1, 000 samples include 22 different breeds
of cats (Felis catus) using isoelectric focusing (pH4.0-6.0) of desialylated
plasmas followed by immunobiotting with rabbit antiserum to human ORM, TF and
GC. As for ORM types, 15 phenotypes were identified and family studies
demonstrated an inheritance of five codominant alleles, ORM', ORM!, OTM’, ORM’ and
ORM', at a single locus. As for TF types, 12 phenotypes were identified of five
codominant alleles, TF%, TF, TF’, TF" anf TF, at a single locus.

As for GC types, 3 phenotypes were identified of two codominant alleles, GC' and
GC°, at a single locus.
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¥/, EWRICOWVWT., ExTFHEL»SRBUNCERMEFEH L. BRECHBEEMOXERE 2 EHK
L. Hardy-Weinberg®DERIICES L TV 3 PRBFL. BEL2TOMETERBIZHVWT—HRL TV,
T/, R1DPSESHERIC. BHEIIRVTREFREEOAERERIEECBO >N, 5%, B8
ORFE, i, REFEEBL. Rx20RE. S O>VWTRHLTTELVWEEZITWS,

1. M3EORMD 155R[E

A‘ i P -—— “' P g ——

BA v . W can o WD

C" et b B ol

D - - - IR

E- .- - - g

, A ABAC AD AE B BCBD . BEC CDCE D DE E AE

2. MBWTFRID12FREHR X 3. MigecRDTEE

—_—- = - P T R
CCHHCECFEEH F FH J CJHJ F SFS

£1. FIZTRBICH T 308TFE, CEOBEFHEE

ORM IE — G

S G A B C D E_|fBi¥ ¢ E F H J I|fFI% F S
BIR | 433 .0012 .3048 .5046 .0127 .1767 | 431 .1473 . 8527 436 .9885 .0115
ABY | 113 .0088 .5443 .1062 .0088 .3319 | 111 .2297 . 7703 112 .0268 .9732
DSH 90 .0722 .1444 1611 .0444 .5779 85 .3823 .0117 .0294 .5674 .0118} 90 .1222 .8778
DR 66 .0299 . 2388 . 0672 .0373 .6268 61 . 3361 .2131 . 4508 66 . 3788 .6212
PER 48 . 1146 .1250 .2396 .1979 . 3229 42 . 8542 . 1548 44 . 3409 . 6591
SIA 40 .0125 .5875 . 0125 .2500 . 1375 40 . 0750 . 9250 42 .7619 . 2381
BSH 38 .0128 .0769 . 1282 . 0000 . 7821 38 . 5921 . 4079 38 .1711 .8289
BUR 34 .0000 .4412 . 0441 .0147 .5000 32 .0469 .0156 . 0937 . 8438 34 . 2059 . 7941

BIR : Birman, ABY : Abyssinian

DSH : Domestic Short Hair

DR : Devon Rex, SIA : Siamese

PER : Persian, BUR : Burmese

BSH : British Short Hair

(BRRBGILIENRBEDE- - s Lo 1)
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Capillary Gel Electrophoresis of Oligonucleotides Using
Polymer Solutions

Ryotaro SONODA *, Hiroyuki NISHI, Kouitsu NODA, Noriyuki NISHIMURA, Tadashi SATO

Analytical Research Laboratory, Tanabe Seiyaku Co. Ltd., 16-89, Kashima 3-chome,
Yodogawa-ku, Osaka 532, Japan

ABSTRACT A

Capillary gel electrophoresis (CGE) has been recognized as an effective method for
the analysis of oligonucleotides. Especially CGE wusing polymer solutions is useful
and effective compared with CGE using cross linked gels.

In this study, we investigated CGE using many kinds of polymers such as
polyacrylamide, dextrin, dextran, pullulan, etc. for the analysis of oligonucleotides less
than 20 bases. These oligonucleotides were successfully resolved on the basis of the

base number by using CGE with high concentration of dextran.

(&)

RUTZUNT I RYVEKKRE (PAGE) 1. #kLDFUTXY LFF R HWwWSHhTW
2. LINLAATS. PAGE TIRZ VDR, k8. R UOESRNT S EERRENNES RS, —7.
FrET)—EXKE (CE) IEMERELRABMTETH D, BENDEH TOMINTETSHS. CE O
PTHRTSIDVRERAT 35 v U5 Y- ) BKkE (CGE) i1, DNA PEEESTFOSEECER)
T BN ARFIAOERASHEZRINT NS, SH. MFRBELTHYTXI LAFR (20 HEL
F) OHEERTICDONTCGE R K DRMEFT - EZ 3, BBEDOFEX b5 LIRHK (30% WIV) H
WD IET, HBMENMTRIFRSEINERINZZ MDD ok, PEBECEEE52 23R R)I—0K
B BE. AMEEREICDOVTRAL, MERFOBRBLETY. FEN20EEUTOFY IXY Lt
FROFEEE L TERATHD ZE2HEMITLE,

(£5)
Fr BT 1) —BRIKENERE I Beckman 8D P/ACE5510 %, 3 ¥ £ 5 1) —I3 Bio-Rad # 2 ® BioCAP™

Oligonucleotide Analysis Capillary (££ 27cm. %15 20cm,. NE75 1 m) Z2HH L~ KENATK
BYZUNTIR, FFART Y, TFAMY D, TINS5, RUIFLIFY - EE TMRES
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SO MR —RUBEERICEMNL., FrEFU—IMEEALE. Y TXZ L+F KiZ Pharmada
Biotech ftBIDBRA Y TX IV LAF R (pdDu~x) #HN:, ZhE2KRIVLTIRZED MY X—FKY
BRREERTET U IX I LA F ROBEN 3.20D (260nm) &725K5IAML. 95C T2 AL M
ETobDaiREHAKE Lz, RBEATBEZNFE (10kV,4~16sec) 2L DITo7.

(BRKRUVEZE]

R —BKERANWEFYETY S INERXKEICLZAF) IXT7 LAF RO TICHZ>T. &
BICEEERIITR) T —OBEBIIODWTHRHEfTo 2. RUT—ELUTTFA T AAMBEEEIIONT
BRELEHER. TFARSIONFTYIXILFF RODEICENTH S ZENho Tz,

KiZ, RUR—ELTTFARTIUE2BRL., A VIXILAF ROREBICEEEZRIFTRYUY—DB
B (10~30%) . ENINEE (300~700V/cm) . {RE (30~50C) R ERDVWTHRHL. THERHFORE
ftZzfro7%. M1 KBEKHETTOFIIXILAF ROV ha 70y 5 L%7RT,

FRBTRHWEA) TXI L AF ROSTRIZH 3000~6000 E/NXNewd, HTFEIT R v I ADE
HAEEXOHNTEIHLENDD, BREDOTFA NI DHLETH -z, TITEBEDTFANT >
BRTTOSFBHIDONT, FHEERELTOTFARN S COBEELEAX)VIXILAF ROBHED
X¥fE & DBEFR (Ferguson Plot) ZRRET L7z, K21 10~30%BE TD 12~20 2D Ferguson Plot
29, MEREIE2>0.999 &0 BRFRERBFREZRL. FEROZKETTIIA Y IX I LAF Rid,
Ogston EF IR THEEE N TS EEZ SN,

IS, FEOERMEICDONWTHRHAL., 20 EHUTOF) IX Y LAF ROGEFMEE L TERAT
HBTEEHALM LU,
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Fig. 1. Electropherogram of p (dT)11-20. Fig. 2. Ferguson plots for dextran.
Capillary, 75, m i.d.X27cm (effective length 20 Dextran, MW 190000'2000005 Capillar).', T5pm i
cm); Gel, dextran (30%W/V.MW 100000-200000); d.X27cm (effective length 20cm), Running buffer,
Running buffer, 0.1M Tris - 0.1M boric acid -7TM 0.1IM Tris - 0.1M boric acid -7M urea; Electric field,
urea; Electric field, -500V/cm ; Running temparature -500V/cm ; Running temparature, 40TC; Injection,
,40T; Injection, -10kV, 4sec; Detection, UV/260nm -10kV, 4sec; Detection, UV/260nm
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Infomation from single cell (I) Spectrum variation of red blood cells
Motoki IMAMURA, Shinya KITAGAWA, Takao TSUDA
Department of Applied Chemistry, Nagoya Institute of Technology
Keiko KITAGISHI

Otsuka Electronics Co.,LTD.

Absorption spectrum of red blood cell mostly depends on hemoglobin included. Absorption bands
of oxyhemoglobin are at 577nm and 540nm and, on the other hand, that of deoxyhemoglobin at
555nm. The change for oxyhemoglobin to deoxyhemoglobin in cells is observed by comparing
those spectra. 100 x m 1D. fused silica capillary with a detection window and a inner flit was
used for the measurements. Red blood cells were first injected into the capillary by using a
syringe. Then 0.1% sodium hydrosulfite solution was injected into the capillary to reduce red
blood cell. During this process, the variation of spectra of cells were recorded.

[T ®iz])

ROROERDII~AEISBE L THEIDT, RMHROBEKERRT A ~E S
BEVRIRRKELLEELTWVD, ~E/ Rt ryOREEITIIE 1 BREHELE 2%
HERFEEL, B2EABIA R AT O84S 5770m B LU0 540nm.
TAEXIANETE VOB AIE 5550m THhDH, b FRMEROBERENHBET 2 4%
FEZAR "NVOEBGRIEIZL > TBEB L, ERBIICITE— @%mﬁkow
TORENTEHZELZEELLTWS,

(E5]

AR PAOREZITIKEE TR MCPD-3600 Z v iz, R 100 u m DT = —
ARV AR EIFIY—ZHVT, 2T 4T av 74y FyEOHHE
7Yy bERE L (Figurel), BRIX L72M¥# 100 u L 2 200 ¢ L OABEAEEK
THEEL, BEONBCL> THEEZRYR, Z0oREZ3IEBIHBRVET, &5
hWi-mE% 20 fFI2HR LY e Lz, ThEaVI Vv o2ANVWTEFYET Y
—RNIZEATSE, BAEKWEZFROARIIFTM 7Y v M EoTF 477 avry
4 RFVAREEERS, BN TAESRE U 2BLTH2DII201 %A K
YAV T77A4 b F M) TLOBBEREEAT D, ZORDRRT b AL & E Rl
EWCXVRERL =,
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Separation behaviour of twenty kinds of metal ions in CZE
Xiu Juan Chen*, Natsuki Ikuta ,Fumitaka Nishiyama and Takeshi Hirokawa
Applied physics and chemistry, faculty of engineering, Hiroshima University

Separation behaviour of twenty kinds of metal ions forming complexes with tartaric
acid was studied by CZE using a 30mM creatinine solution buffered by adding acetic
acid (pH4.8). The concentration of tartaric acid (Crs) was varied in the range of 1-
5mM. When C:x=5mM, the migration order was Na*, Li*, Mg2?* (Ba2*), Sr2*, Mn2?*, Ca2*,
Cd?*, Fe#, Co?*, Ni2*, Zn?*, the others( Pb2*, Ce3*,La3+, Lu®*, Y3+ ,Gd3*, Cu2*, ZrO2*) co-
migrated near the system peak. Soluble components in ashes from waste plastics were
analyzed using the developed electrolyte system.

XU B
Bz I~ DBRBOSBETMZ, TVAHVEBR.TAN ) BB . F1LESEY S
20 BERA A OREMEFERL TS, BRICEFHERIKEITP)E — KTk, BAE
Ra—t Faxi A YEBEEEOMDA 4 U HEERE % & CeEMRIRICR LT ITP-PIXE &
ERWT, SBEEERERFLE [1] , BE, CZET— FTIhbOEREFIE2#EH L
& EDOGBEFEB R LTV AN, SENTBERE ERRA & LTHAWEHEAIZBITS 20
BERBA AV ONBEEEBEZRFT Lz, EHEHAELT, TOBMIKL AT L EHER L.
ATETIBRDOFET T AT v 7 ORRBER TR > T2 IRP O RIER T % 4T LTz,

EBR

CZE ¥E 1213 RIFEEFHR CAPI—-3100 % V-, BEMZHERT 2 - OICEERB LUK
XY 7Y — 32 5CIERL7.F¥ET Y —IHET5 1 m,£& 50cm(F 2K 37.7cm)
DEM Y AXx ¥ €TV —2 AWV, kBN 77 —id, BEAE 0-5mMZHRMLZ
30mM 7 L7 F =1 (pH4.8. . FEEE CHE) THD, HHIZIZ. 220nm TORERNEZH
VW, KENEEII+15KYV., REHEAIZEZE(em,60s8) TITo 72, 20 &R 21X Nat,
Li+, Mg2+ , Ba2+’ Sl'2+, Mn2+’ Ca2+, Cd2+’ Fe2+, COz+, Niz+’ Zn2+’Pb2+’ Ce3+,La3+, Lu3+’
Y3+ Gds+, Cu2t, ZrO»*Th Y (BE. £05mM) . € THEMANHLFAR L7, AEITIH
ROBEFSAF w7 2 g 2/VY RTMBBMBESE, Bo K5 543mg D 5 5 250mg (2
P 1 m | ZH0 UINEAEZE U7z, 7R %7K 100ml 2R L TRBHE L7
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‘concertration of tartaric acid /mM
Fig.1 effect of tartaric acid on migration time
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- Migiration Time /Sec.
Fglmgmhonbdmnmn-oﬂwunymdalwns
concertration of twenty metal ions wes 0.5mM of cach jon
back-ground efectrolyte: SmMitartaric acid-30mMcreatinine
- wave lenth: 220nminjection time 60Sec.

s 5&, 2 A i
* Migration Time /Sec.
F@sepuumbebavmofwlublcmpommshsﬁm
Back- pla:?e?ﬁvtyu SmMtartaric d-30mMaeannm
was aci
Wave leath: 220nm
(1)injection time 120Sec. (2)injection time 60Sec.

AF K | Na Mg Mn

Ca Zn

BE  |0.208 2230 . |0.475 0.038

3.714 0.254

()T.Hirokawa, WXia,, K.Nakamura, I.Tanaka, F.Nishiyama, YKISO, Bohuslav Gas, Jiri Vacik,

dJ.Chromatography A,663(1994), 245-254
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ANALYSIS OF NICKEL PLATING BATH BY CAPILLARY
ELECTROPHORESIS

Yasuhiro Sato,Katsushi Sasa,Keiko Kitagishi
(OTSUKA ELECTRONICS CO.,LTD)

ABSTRACT
Capillary electrophoresis (CE) was applied to measure organic anions, phosphate and nickel
ion in nickel plating bath without sample pretreatment.Phosphate and organic anions were
simulataneously analyzed with indirect UV-detection. Migration velocity of phosphate and
organic anions generally reflects the characteristec dissociation contant. Nickel ion was
detected with direct UV-detection as a metal chelate compound.

LIZUdIC

AYRBET. BRIER OB TCRESHASATVS, A v FOFRICIIAY LTES A
YXEEERA X B DY), BIBETRESRA v ¥ TRICL VRERESOE SORBES TR
SHLEEMA v XREHBEEH SN TS, L L, BERA v FROMBIZES A v FIKICH~3
CHBETEL LT MERETREMNEL TS,

REMA Y XEOPFELE LT, 43 7u= b 5740~ (1C) . BREEKEI o r 757
14— (HPLC) . SFEEXKKEE (1 TP) RERLLAVOAINBELIBBANATNS, Fi
A, ICRHPLCTHRAYFEFOEL DERERI T AIRE LI T AOEEHBELL AL
IOV TINORMLBEBLETH D, 1 TP CRRAFBRENERCEECEREDIHIIRA X
THD, TNICHL, F¥ 7Y —BRKEBERZY T LAOEERY L FLORMNELIEE A LFEL
EREDOY TN OV TRECHERTRTH B,

SE, *¥ T -BRKBEELEHR L CEESEN i A vy XKPCEThE ) VB4 B
BE. NifA i onWTRH LD THRET S,

2. EW

¥y 7 ) —EBRKBEBIIAERE TR CAPI-3200 2\ -, ¥ 5V —12NR 756 um.
AE 345 pym, £F 72.5cm, F$HE 60.0 cmDERV Y v MO b OEEH L,

YUBAF, FEBOIWNITKEI Ny 7 7 — & LTHBBITAKE Ny 7 7 —(KBEFOF
¥y MEHEAL, REIZA 5L 7 FUVEICL Y 220nm,. HIMMEEIZ-10kV TBZ o1,

NiA FOFFEKBI NNy 77— LT L — MIZESLEFAYEFT MY O ARERL, BRHIT
A V7 FPUVERIZL Y 200nm, HIMEEX 26kV TR Z 2o 72,
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Fig.2 Electropherogram of anions in nickelplating bath
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Determination of Organic Acids in Liquors by Capillary Electrophoresis

Tomoyoshi Soga*, Hiroko Yanai
Yokogawa Analytical Systems Inc.

A capillary electrophoresis method for the determination of inorganic and organic anions in
liquors was developed. Three inorganic anions (chloride, sulfate, and phosphate) and nine
organic acids (oxalate, formate, malate, citrate, succinate, pyruvate, acetate, lactate, and
pyroglutamate) in beer were separated and quantified in less than 7 min. Migration time
reproducibilities were dramatically improved by ultrafiltering the beer through 30 kDa cutoff
filter. The determined concentrations of anions were in good agreement with those found by
current methods (ion chromatography for inorganic anions and liquid chromatography for
organic acids). The method has advantages with respect to sample preparation, resolution,
analysis time, and simplicity relative to the conventional techniques. The method could be
readily applied to the analysis of anions in wine, sake and Chinese liquor.

1. [ IU®IZ

E—ib, DAL REDT AL a—VREHROFRERIL. REOBEL?MATERME TH
V. ERKRICREREBEEZ2 510, BELLAEESRATWS, ¥ 5 ) —BRiK
B, SE. BOBBEOSBAIIEL LTHELNATVWAY, BiElEs o~ N5 7 4 —
HPLOYRAZF 7 u< v 7T 7 4—(IC) ERBRDH ) —20BEIL. HBECPZEOX v 1
FIV—2RANWDEZLTHD, LER-THFYET Y —DWERES THY . THEHOZ N
ERETH-oTH, FR, ABBREOHERINLE CRIET S Z ENTHETH S,
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BEM IS —FoWN T2 FEZERE L, 7 0a—A8BHR0F 7 BN B ERRT
OBHMEICEZ DEBRZHO>VWTHEET D,
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¥y 7Y —BRIKSERL. XM+ — FT LA REEZABELEHP P Xy 5 Y —&
ZikEh L 2T A(Hewlett-Packard ) # R L7, ¥ 7 U —iZiX, NERLEDT 22—
ARG (RBRT5 um, 2K 805cm, B%E 72cm) A L7, KEHEERIZIX,
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HP Organic Acids Buffer (HP #:%! Part No. 8500-6785)% fffi L. HIMEE -25 kV, RE
20 °C THIE LT, RBEHZIEAIX, MEEE 50 mbar, 2sec TiT- 72, BRHIX, #A44—F
TUAEERER L. 200 nm CREBEABREHZIT- 72,
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0.9966 DMENRE SN, —OFEEZBWNTUA L, BERH, BEFTOBRA L, FHE
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Fig. 1 Electropherogram of inorganic and Fig. 2 Reproducibility of beer Analysis (n=50).

organic acids in beer.
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Application of Database in the Information Management of
Capillary Electrophoresis

Hiromi Yamada*, Keiko Kitagishi and Kosei Oshima
Otsuka Electronics Co., Ltd.

Database format is applied to sets of the conditions of the measurement, the data
management and its consequence which are concerned in capillary electrophoresis
system.  The application of database facilitates learning how to both measure

- unknown samples and analyze the data. Search function of database is a dominant
factor to the efficiency of method development and/or quality control.
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Stereoselective Separation and Detection by CE-ESI-MS

Koji Otsuka®, Christopher J. Smith?, James Grainger?, John R. Barr?,
Donald G. Patterson, Jr.?, Nobuo Tanaka®, Shigeru TerabeV
YFaculty of Science, Himeji Institute of Technology, Kamigori, Hyogo 678-12, Japan; ?EHLS-NCEH, Centers
Jor Disease Control and Prevention, Atlanta, GA 30341, USA; YDepartment of Polymer Science and
Engineering, Kyoto Institute of Technology, Sakyo-ku, Kyoto 606, Japan

Abstract

Recently, on-line coupling of capillary electrophore§is and mass spectrometry (CE-MS) has become popular as a
powerful detection scheme in CE. In most cases, electrospray ionization (ESI) is adapted for a CE-MS interface
and hence, non-volatile additives to separation solutions usually decrease the MS sensitivity. In this study, CE-
ESI-MS was applied to stereoselective separation of some optically isomerié compounds. An ammonium acetate
buffer containing hgptakis(2,3,6-tri-0-methyl)-B-cyclodextrin (TMCD) was used as an enantioseparation
solution, where TMCD migrated toward the cathodic end and moved directly into the ESI interface. However,
by using the negative ionization mode along with a methanol-water-formic acid solution as a sheath liquid and
nitrogen as a sheath gas, enantiomeric separation of three racemic herbicides was successfully achieved. Effects

of several operation conditions on MS sensitivity were also investigated.
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TR & MSERHE & 2 0FF L TRREAIR D Th D 2RO HE L BRH & 24TV CE-MSOISA D
AIREMEZERD L T, MSIZB T3 FMAIDEEBIZONTRA LI,

2% B _
CEIZIZEIIMSHA ¥ #— 7 = — R % %4 L 7=Beckman P/ACE System 2000%, MS{ZiXCEMHESIA
¥ =7 x— R %% L 7-Finnigan LCQZFEA L, ¥ ¥ 7 U —IZiZAERS0 um, 542375 um, 25
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B emORNEE LED T 2—X RV Hx v 5 V—% AV, REHIIXERE A 45 (Dichlorprop,
Fenoprop, Mecoprop, Imazethapyr)?> 7 & I #&(7 & b= + U VEEIR) & AV Tz, CEDSTBERIRIZIX 20
mM heptakis(2,3,6-tri-O-methyl)-3-CD (TMCD) %50 mM EFfR7 =D A (pH4.6) I LTI DO 2%,
ESI D — AT X B E I E S A Y /) — )V - KIBREWHREER LT,

IR -ER

AER TS FREESS
vra—T7u—EERNT,
FNEELEDT 2—XF
VY XY 5 Y—%CER
Bz ERA LT, CE-MSDFTHE
HERI L, TORKE,
TMCD# & e I BEEIR 2 T D
F EEGANIMS~EA LT
b, HEHRIFRBFHRMET
MSY 7 FNERBTED T
ERPLMEIRoT, BREA
3#&E(Dichlorprop, Fenoprop,
Mecoprop) D% 7 & I (KiE&
HABLE#TMCDIRBE CHT LT
LA, MESHLETES
EONEDBINZR SN, 5K
SRR HUV)IB X UMSER
HOR G TR FATEETSH -
7. Fig. 1(a) ICUVERHI(214
mm)DFERZE, F£(b) I
MSHH (B A F U REE—
F) DFEREZRT,

MSEHREEIZ X 53—
AR E, ESIF ¥ 5
U —IREDOEEBIZ OVWTRE
L&A, ZOBREAIRS

B HEIC S\ T OB BEER,

Eh£h 2.0 uL/min, 250 °C
Tholz,

0.030 T 1

(a)

0.025 1

g
o
Y]
<1

UV Absorbance (214nm)

L

0.000 t —p } }
0 1 2 \{ 3 4 5 6

Time (min)

100
90

(b) 3

70

Relative Abundance
5.8

20

10]

o

llléllll!lﬁrlgllléll"lﬁ)lll15lll1]41|l1h(l|ll1b T 71 TT AI“24!

Time (min)

Fig. 1. Enantiomeric separation of herbicides by CD-CZE with (a)UV and (b)ESI-
MS detections: (1)Fenoprop, (2)Mecoprop, (3)Dichlorprop. Separation solution,
20 mM TMCD in 50 mM ammonium acetate (pH 4.6); capillary, 50 pm i.d. x 980
mm, effective to UV detection, 200 mm; applied voltage by CE, 27.5 kV; detection
wavelength, 214 nm; temperature, 25 °C; ESI voltage, -3.0 kV; ESI caplllary
temperature, 250 C sheath liquid, 50%(v/v) methanol in water containing 1%(v/v)
formic acid; sheath hquld flow rate, 2.0 pL/min; sheath gas, nitrogen.
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BREEF OV /O0TFHFRMNY v ERMRL I/ OFEI MY >
L10 DA (Dual-CD system) I= & 2 E% S 0224 %
RAH—, T 1T, EUABRE, EET
sCerr | (HOBEE () SRR

Enantiomer Separation of Drugs by Capillary Electrophoresis with Dual
Cyclodextrin System

Shin-ichi [ZUMOTO*, Hiroyuki NISHI, Yoshio KOKUSENYA, Tadashi SATO

Analytical Research Laboratory, Tanabe Seiyaku Co. Ltd., 16-89, Kashima 3-chome, Yodogawa-
ku, Osaka 532, Japan

Abstract

Capillary electrophoresis (CE) is powerful for the separation of enantiomers because of its
relatively fast separation and high resolution. Various chiral additives have been employed for the CE
enantiomer separation. Among them, cyclodextrins (CDs) show good enantioselectivity for a wide
variety of enantiomeric compounds. ,

In this study, we employed charged CDs together with electrically neutral CDs (Dual CD system).
Selectivity was manipulated through changing the concentration or the type of the electrically neutral
CDs. After optimization of the running buffers, this method was applied to the optical purity testing of
the drug.

[(EE]
¥¥ 7V —EXKE (CE) XEERR2SESITETHY, RESBICHE UEFETHS. B, 7o
THER MY CDOIEIZL DILEBHITH LTHERREEZRL, CEAF ALY #—L LTEASATY
5(CD-CZE), WEDIXCOBHEEDRNMT, BHEFHOCDIEEE L EBE v~ 574 —EKC) At
V7 E—, HAEIVIEDORELBIAF AL F—L LTOBEAICHOW TR L(CD-EKC), BIC#E
L7 S£ENE, ERffZF > CD & LTB-CD sulfate AL, THICEKMITHFHE CD 25 L7 Dual
CD % CORERIERDSBEC SOV TR E1T o7, B-CD sulfate DEEE, FMT 3 4 CD ORERCIREE
ZIZOWTRH L, FEOEBLEITY, XFEO EEADOREMERE~DISAICOWTHERMZM
.

[EBk]

¥¥ TV —ERKBERBIRIRy 7w HBIODP/ACESSI0 %2, ¥¥ VTV —@FRy w407 2—
AR IF T ) —(2R47cm, HihE40cm, ARTS pm) 2EH L. HIMEFERR -15kVEER 20
kV, BRHEREIIZ210n0m, F¥ T UV —0DIEEIX20CTCITo 7. KEHEIL 100mM V VERAKEKIZ B Y =F
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T IVEMEZT pH % 3.0 B L%, B-CDsulfate R4 CD (DM- 8 -CD )Z M S E,0.4 4 m D A
VISV T ANE—TCHBLELOEER LE.CD R DM-8-CDE, ¥7 a3 RHERTRy 7<= /4h
LEEAL, B-CDsulfate 37NV RY v FHNLHEALLLDOEER L.

[BERRTCELR]

CEEXSAELY#Z—t LTERMEREDB-CD sulfae DA(CD-EKC) AL, Bt LR, 28EDOT
IR, F NIV BEOTE IEORESENBRENE. ERLOFON O, BRIERHT
CESMICHME CD 2R L TRESB 2T BE LB LT, =V FAv—0OBBEAYERT IER
SRED LRI, FIxiE, Figl WRTF /I 00X REELEVW=A F—RxF U FF v —(S-form)ds
EIZRHENAZ b, AEMERNEBCARERIBENHH I LT,

&2, B-CD sulfate ZHM L pkBHKIC, EEAICHHLR CD & LTDM-B-CD #&M L, SEERRE
DEBIzHSOWTRH L. 2OBERE% Fig2 K77, DM-8-CD OEIMC L 9 BBt kERHI B 2Y, &2
BORENERINE. $, BMNT5 CDOESE (¢, 8, vEYLHRMBE O ~20mM) KXo THoEE

BREBKE S RRDIEBHH T

EBIT, FBRETHOVTEELETY, EXROIFMERNE~DEAT OV THRI L.

Denopamine(R-form)

OH

0.050 — J©H/</n\ ~ : :OCH:
HO OCH;3

=
<
Q -
g 5 R
el
g 4
O
<
0.000 -
T T T T ¥ ¥ ¥ 1
5 10 20

Migration Time / min

Fig.1. Separation of the Enatiomers
of Denopamin

100 mM phosphate buffer (pH 3.0) of 10mM 8 -CDsulfate
and 20 mM DM- 8 -CD,

Capillary, 50 umi.d. x 47 cm (effect length 40 cm )
Applied voltage , 15 kV . Detection, 210 nm.

Migration Time / min

14
124 m Chlorpheniramin
@ (S)-Denopamine
A (R)-Denopamine
r
104
8
64— v v v
0 10 . 20 30

Concentration of DM-#-CD / mM

Fig.2. Effect of the Cocentration of
DM- 8 -CD on the Separation of
Denopamin and Chlorpheniramine

100 mM phosphate buffer (pH 3.0) of 10mM 8 -CDsulfate.
Other conditions as for Fig.1.

1) #/46E BEEZSIITHETHES - KSHRESRE P121(1996)
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FTEIXMYVEHF + ESU—BEXEEICLS
RV DRSS
LREREF BAEMF. MEERTF. B, RERT. 2 EREHH
1)EEK 2)7L5 U 8# (#)

Chiral separation of pentazocine by dextrin-mediated capillary
electrophoresis

1) Kyoko TAKAHASHI*, Miwako HORIUCHI, Kayoko KATO, Takaho WATANABE, Hiroyuki
NAKAZAWA, 2) Tetsuya SUGIMOTO
1) Hoshi University, 2) Grelan Pharmaceutical Co., LTD.

Abstract

A chiral separation method for pentazocine using capillary electrophoresis was
developed . A good separation of the enantiomers was obtained by use of maltodextrin
as chiral selector and 20 mM Tris-phosphate (pH 2.5) buffer solution. Under the
investigated conditions, the enantiomers were migrated within 15 min with a
sufficient resolution. A linearity calibration curve was observed between the ratio of
peak height to the internal standard dextromethorphan and the concentration in the
range of 10 - 100 pg/mL at 229nm. The present method is applicable to the
separation and quantification of each enantiomer in pharmaceuticals.

1. EHic

NRUF/ Y U RIEREROHERREE LT, BER L. 4 R ORR BT 7  { fE
SNTVERERTH D, RVT VY VIR NAEERBEDIELE LFigl). £OIF L F
A< —ETEEER. S, (KB, SRR T B, (=) Uy s
BEAERON. (+) —RUZVVVRBEREREZEEAEREF. VI T D
SHEERE (=) —RIERL TS EEZ SHTWE Y, T, (+) —RU¥JTI Y
E (=) —ROBERIEMERBT S EPHEINTNSLDI, (=) —RUyV
VOBERERETBEIET, (+) —HKICHET 2 EIFEAOER. SURIEH DR,
EHBEDOTEHRVDEHBFINTIND, RUT LU DEESENL. STAALS T
A, BEEERZ O M5 T 4 =0T K BMEDD B, KRR A AE S LT
V. BRSNS LEPEET B EOMEENS 5, £ Ty FE. BEELO
HESEDEERESN TS F ¥ BT ) —BRABIEEFANT. V5L L ORE
WIS DN TR ORI £FT - 120

2. ERB
B BEAB LU TEH) RV Yy REEHE L LTTFFR boX MLT 7 0%
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Aunic, 2BE—7 DREIRO- RV T Y UaRFER UG

¥l : ++EF7Y —EKIKEIEE I Beckman #3 P/ACE 5510, 72—X K U A F+
ESU—E3ABT5um. £Z4 7 cm (A4 0 cm) 26H U7/, KEHEERIZIE
Tris— Y VEEBREREBEE. p HEREL THW L. BEBERZ 7+ M4+ - FT7 VA&
%Tﬁ') 770

3. BRLEEK

Z 8 Chiral Selector O : Chiral selector LT B—Y7ua7r+FXbhY L (CD).
AFIN—B—CD, VAFIN—-—B-CD., PUAFI-B8-CD., EFOFIFIl—
B—CD. ERaF xF)l—B8—-CD. y—CDizl15mM, w/VbTFX MY LiF
2UDEETHRIE UIER, <V TFFXMN) VERAWEES, (—) —&E (+) &
EOHESEENBIFTH 10 XSHIT. TIVMTFFA M VEEOREBARANIELA,
TIVFTFFIANMN) VOBENELBBIIEFBEN LS /L -7, IEIFFRENIIER L,

BHEROpHEBE. RUATEEORE : 5%</VMTFF X MY UARMUT Tris
— ) VEBEERIZOWT, pH 25~70. BE1 0mM~4 0 mMOH#IFH THEER &k
BIRFRIIC DWW TRANICEZ A, p HOWVR K KA1 EkEIFFAIZE L B0 . HESBEIE
Tlie £l BERBENLENSIZE, Z2LOREBRBOER. S2BEOM LENRS
Nize HIMBEEIZOWTIX, BENE T EREIFFE O 12 50, FBEEIXET Ui,
2 0mM Tris— 1 VBEEKR (pH2.5. 5%</V M TFFX MY UMD ZRAWZEAIR

RVZT DT IEE 1 SGUNTHREL S GEFETH - /o, WIEEYEE L
TTFAMOADMLT 7 VEROCTREREERLICEZ A, 10 - 100 pg/mL O T
BIFIERENE NI, KBk, RV PV VT IEAEHERTHBRME L 58
BECHBHIENS RV T VBT, REEREIICHTES D EHEINS,

4. BEH

1) Berkowitz B.A and Way E.L, J. Pharmacol. Exp. Ther. 177, 500-508, (1971)
2) Chen, C-C and Pasternak, G.W, Eur. J. Pharmacol 294, 303-308, (1995)

3) Nambara, T, et. al, J. Pharm. Dyn. 2, 151-156, (1979)

4) Kelly, J. W, et. al, Biomed. Chromatogr. 8, 255-257, (1994)

(-)-Pentazocine (+)-Pentazocine

Fig.1 Structures of pentazocine enantiomers
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8CE17
Tokyo97 (B K - #K) Niveen Abdel Latif Mohamed*. #E/IBHIE. &JI[FRE

ANALYSIS OF DRUG - PLASMA LIPOPROTEIN BINDING USING CAPILLARY
ELECTROPHORESIS

Niveen Abdel Latif Mohamed®, Akimasa Shibukawa, Terumichi Nakagawa

Graduate School of Pharmaceutical Sciences, Kyoto University

Capillary electrophoresis / frontal analysis (CE/FA) method was applied to the studies on binding
between racemic drug and plasma lipoproteins. A ultra small volume (ca. 100nL) of (R)- or (S)-
nilvadipine and human high—density lipoprotein (HDL) or low—density lipoprotein (LDL) mixed
solution was introduced into capillary. Each enantiomer migrated as a zonal peak with a plateau,
and the unbound drug concentration was calculated from the plateau height. Unbound nilvadipine
fraction was constant regardless of the total drug concentration (9.86-29.2uM). Total binding
affinities to HDL were calculated as 1.03 (+ 0.04) x 10° M and 1.02 (+ 0.03) x 10° M™" for (R)- and
(S)-nilvadipine, respectively, and those to LDL were 7.66 (+ 0.53) x 10’ M™' and 7.47 (+ 0.33) x 10’
M™ for (R)- and (S)-nilvadipine, respectively. This means that there is no enantiomeric difference
in nilvadipine — lipoprotein binding, and the affinity to LDL which contains much higher lipid

fraction is seventy times stronger than HDL.

[BHE] EMIMEP TY U B EAFEMIEAL (X NI KE). mEREY
B LR EMRE I FEREICD D, EFEAREYIIML D) LENTMN~ES B
BTEXONEEREINEELZFZRTER, TOD, MY 0 FEEITEBOE
WENBSCEHE SR (UIEHER) ORBICKELEER 525, £/-. REEMLEHOD
ZUNRTERIIHFEREERCRRIAEENRH D, MY T FERITEFITAT IR
al-BEEREZ X ENEETEN, TOMMEY RE R BLFETHIIERALN
T3, LLBBRLTAT I Ral-BEHREY Ry BIZLERT, MY RFZ LRI E
~OEYOFEGHIZET 2RI 2, MEBIRFRITZ LA ERE IR TR,
THIMBEV RZ U RTBEDOAFERES TIERL . BEREEZBAVIHEETER 21
el Thd, —FH, BAIIRESTEE XY T U —ERIKENHAIAATS CE/FA %
BREL, TVTIRal-BERES RV BLEERNE OBBERESITICHRIIT LD
2, MEBIRB Y R FEERIGEA L TE i, BIEIOARS VRI T LIZBWT, CE/FA
EOBREEEY THL 07T /) a— NV EeEBE YRS X E (L) & DFEGRRIT~D
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BHZRE Lz, SEIX. 7075 00— L L0 3N RE I F LR
BT HHMOBKEED THD AT (W) EEBEY RZ 37 8 L) R EE
UREZ L NTE(LDL) & DFEEERFRMEET & ICBME ST L,

[328%] HPCE 3E{EIZix ABI #E8! 270A % A\ /=, KEMEEWITY L BEEEIR (pH7.4, A
FURE0.17), ¥+ VT VXL 2L EETHEE 122cm (F%E 100cm) . NER 75um
DE@BT ) IFx 7 —%2FERA L, BRHIE 216nm, HFMEREIZ+4 k V, BEIX2 5T
TITo Tz, ABHAHRIZIL 9. 86~29. 2uM @ (R) -NV XX (S)-NV & 0.75¢/L @ HDL XiX 1. 1¢g
/L@ LDL & DRAENR (pHT. 4. A F L FREE0.17) AV,

NaB r 20 U CH ERE U~ A% @iz (38,000 XiX 50, 000rpm, 20~48
B, 4°C) §25Z &2k, LDL B (BE 1.02~1.063g/mL) & HDL &4y (FEEE 1. 063
~1.21g/mL) % BT, BEOEBEIZIL Beckman L7-65 (Ry < 4h) 2ERA L, &H
IV A XER I a~ N5 7 0 —TCHRHE  BEEBR LU TER L,

(R - BR] RAERABZ2ES3T4# (B 100nL) EAH%, KEVZHLAT S, NV Xt
ETHY ., HFEESH WV ITBERESRIC I VAR B FacBEt s, ACEELE
MU REZ R ERRBERED L ARG RIZIBEIT 50, ZTOBEIEITIHEFER NV X
DHEV, BAEE NV IXMEEY K7 T BN L%, ABFRICBEIT5, XY
—FUNTHEREY — VIR LIZELRY, BROZRTOEMIZ VT BN LERIT
SEESNB A, F XY fEA LA R P ET 3RV HEREATHIDT, &
Bh. BE Y — v HOREFEII—EIXERND, ZOKR, HEEAEDD Y — R
BEt, 77 F—EoE b oK -7 LTRHENS, ZOFT F—BENLIEREE
BINVBREEZRDODDZ ENTE S,

HDL ¥ D (R) - NN (S)-NV DIEF o R I G RIZEYBIBEICEK LT, # 19% &
BE—EEZRL, R-N & ()N OHFEERILIFEA LR CETHY, PRO O HL ~
DRI ERIRER R bR ENMBA Lz, FERZ, DL WP NV KERME
DT VR IHEEFIIEDRBE KRS TH 22% L 12F—EEE2R L. SHEBRMEIX
RonhRRhotz,

SEIDLGHFHERNSLFHE L2 NV & LDL & ® total binding affinity 1 7.57 x 107 M ¢
HY. HDL & D total binding affinity i 1.03 x 10 M! Th-o7=, BIb. JBEESEN
B LDL & DFEAITHIL &L ORAICHRTH 70 @0 ot-, Eiy—Mmigy Ry
BERMOMEERIZIZIEER~OEMORBLE T RYRE LRI B L DFEENEZLND N,
AEIDRERN L. W L OFEAR TIIIEERB~D NV OEMEAXBHTH S L2 5,

TDEDIT, BKEDRANEY L MY RE 0B & OHEEROBIRERITICALE
NERATHDZ EWRENT,

1) A.Shibukawa, Y.Yoshimoto, T.Ohara, T.Nakagawa, J. Pharm.Sci.,83(1994) 616.
2) T.Ohara, A Shibukawa, T.Nakagawa, Anal.Chem., 67(1995)3520.
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sCE17 MBART*, SR, FKkE=

Molecular Structure Effect on the Separation of Organic Anions by lon
Association - Capillary Zone Electrophoresis

- Eiko Wada*, Toshio Takayanagi and Shoji Motomizu
Faculty of Science, Okayama University

Abstract

On capillary zone electrophoretic separation utilizing ion association reaction, the -
improvement of the separability and selectivity of organic anions have been examined
with several pairing cations. The pairing cations examined were ones with various
hydrophobicity and hydrophilicity, possibility of m — r interaction with aromatic ring and
ability of multipoint interaction. The separation and ion associability behavior were
compared with each other.

1. BB

EBESIE, 1ACHEMEOHBEEREDOMEZBERNELT, 14 28RBDERIIDOW
TR LTER. £z, EROFETIR, RIGENZ L EHTKRE TH o I KBEERN A
FIURERIIIDONT, BBERLEZFATIAA L R2EEROREEERRE L. I
LZ2REIIAT RERBICBITI B FRIMEERICDOWTERE2fTo/. INETIZ, 1
FTUOREBEDAFLVHI DB DDA A 2EEK K,) ~DOFSIIMEMET 0.06
THHZE, 2ffi- 2D A R2ETIIEMHOLSMHEERIC L D BIRENELT
5Z&, ERNBEDT I alb—2 a3 DR, BMAOBRA A REERDETOHERIRI B
NESND I EZHLNILTER. FHRETRATOREREELT, FEREZETD
Exn—5  E#EE NN-U7)VFN44-EEVDPZTLAFY), HBREKEDS
W H,N*(CH,) N"H, H > : n=3,5,N %W\ &I A, 13 26HOM EH D NITERE
DELWENR SN, LTINS DERIIDNTHRETS.
2. EB

BRIKBEEE LTI, ABI270A-HT 2R L. F+rET YU —id2eEk 72cm, B
#B/ETOHRE 50cm, AE S0um ORI —2—F 1 > JEF* v 51 —(CElect™ - N,
SUPELCO) ZRAW/z. JEHMIL 10mM O D EEEE® pH7.0) &, X D14 28
REZRMLU TRV, &, 1X107°M OFEEKE1 A 2 hY — RAHLSBEEICEK
D 3/ #9nD FEAL, 35C, 25kV TELKIKEI TV, 230nm TERIAHHLEZ. &
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JBEREEIL IR TS ) =27 ) — RAMDBEAL, 2O T FIH5RDI-.
3. MREER
3. 1 FEEBAF > LEAT—AF L HFHEKEDLF 24

1FR2ERE L L THFERZ2ETAEA D4 2&EEA MVE EVE OVE BV %
Rz, BEQIKENETROEBEEEZRA VW TUTORMIICRAL, FEFE/N_REICL
DA REBEEREREL.

’ 1 K, [Q™]
“Mep = 1+ Kass[Qn+] ('uep) + 1+ Kass[Qn+] (-uep,IA) (1)
BRHEBEHEOIFIZEL WA O~ 2 Filk & Et,NT(CH) N Et, (C2") #H#rd 5 L
FEO1F P AEERIT0.3~05 KE Aot BEHERA AL EO rBTFEMEER I
DATREENMELEEEZONDS. £/2, TIFNBEBEVWEESF 288N K
L, BKEOFENRSNZFig.l). 75 L 2P 2INERIBEOMBREETIIN 1 4
JICBOWTEMERERNLVWSDIEES A 2EENKREL, LAHEEADOENE S
nr.
3. 2 LA

1F > 2AWMEE L THAEDORE W Et,N"(CH,) N'Et, (C_2* : n=3,5,7) & LR EAYE
DRETH S H? ZAVTATC286HOLEKE L. BKIED H 2HVWEES,
C.Z&D, BEAEDIFLIZBNTAF L2 HIINEIL B2, AN N TV INER
WR23-FTH VP AINE AT O TREBENKEL B> 2(Fig.2). ZThsDA4>
REFMMEELTBD, KMLLTVWEDAIFTUE2BA LI WEEZTVWED, Bkt
AEZHVWBZETAI T UV EEBENALTEEND Z &M -,
4. £&9

KIBBEADA F > 2ERINCIE, BREIOBEIINICMEAL 4> OBk, Bkt %
RAMEER, nEFEMEERZESYRMICRHIETES Z LRI N,

a) C32+ b) H32+
6 ° °
O Cg2* , ;
- < <
n A Mv2+ 8 la o
T 5 c |8 8 6
& i\ ® Ev2+ 8|83 ¢§7 35 |7
£ . ‘_ A OV2+ &
< N Ny 2+ o
) 1 . O Bv _g 9 8,9
S~ =N
"a 3 ) § 4 4
P o 23 8 2,3
' 1| [
2 | 1 1
L L L L
0 125 25 375 0 5 10 0 5 10
[Viologen] / mM Migration time / min
Fig.1 Mobility change of 1,5-NDS in the Fig.2 Electropherograms of aromatic anions.
presence of ion association reagents. 1, PH; 2,i-PH; 3, t-PH; 4, 1,5-NDS; 5, 2,6-NDS:

6, 2,3-NDC; 7, 2,6-NDC: 8, 1-NS: 9, 2-NS.
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Analysis of the lon Association of the Complex of Alkaline metal lons with
Crown Ethers by a Capillary-Electrophoretic Method

Toshio Takayanagi* and Shoji Motomizu
Faculty of Science, Okayama University

Abstract

Complex formation constants of alkaline metal ions with crown ethers, which are
slightly soluble in water, in aqueous solution were determined by analyzing mobility
change in capillary zone electrophoresis. lon association reactions of the complexes
with perchlorate and picrate ions were also analyzed. The contribution of ion
associability to the extractability of ion associates were considered.

1. iIUDIT

D530 T—=FTIHLEMIT IV B A D EEBNTAEEEEZEFE L TNW5BA, IR
/=18~ 57 -6 (DB18C6) 72 EDB/KEDE WD DIT/KICH T I AMEIMEL, BE
DHETIIKBERAO KIGHEITIRETH 2. FPETHE, FrE7)—BRKEICLS
FREABHENEEZMATS &KLY, 105M @ DB18C6 2HEHAK E L, KEBEIE
BTH7INHVEREBA A EDRBICE DS BEERLENS, KBKRNTOLERIGD
WZE{To/k. BT, ERUEEEHKERAT S EOMF O 2ERIEEREL, 14>
SEMENOFEEZEREL L. :
2. ER

Fy I —BXRIkEESE L LT, Applied Biosystemns 270A-HT ZER L, ZHIZE
MU hFr I — (NES0um, £2& 72cm, F%#h&E 50cm) #EE U, kEk&E L
T, 5mM H,PO,LiPO, NaH,PO,NaHPO, KH,PO, K,HPO, H,PO,RbOH,
H,PO,-CsOH (pH 7.1£0.2)2H W, MG HHELTIVA Y Z 0~40mM ML 2H D%
AW/, 1x10° M @ DB18C6 2 V/KEEREREBKE LT, 7./ — KM SHBEREIC
L0 3IBREFEAL, 10kV OBEZEINL TEKKEN 21TV, 200nm THRARH L THE)
ExKDl, BREBESESHOBHEL, HEWAKRIEMULZ3IV/VBLY ) —)VEE_4—
LTRDEz. A4 EERISOEBITIE, TIVAVEBEAABE. 27.5mM ICEEL,
WA A BEOEICIIBEELLMSHET L.
3. BRLER
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3.1 TNAHVEEAF > DBI8C6 & DKIEHEN

SR BRI I Li buffer + A
DB18C6 I33E1 4 > HME TH D, AR BLEB 2omMLICt )
FEEBITKENT S, LELENS, TIH)EE Y
1A OFE T TR, BRRBREL D OESKDT 2 [ Kputer A 3
BTENS, EBHEHUTND ZENSNS (Fig.  § 8¢
D . PIVAVREA T BECESBEEDL S g . =
Fig. 2 KR Y. BREELNS, KREMNTHER T 5
WRANZFEICLD 1 1FL—bOEREK K, 2 |Kouffer+ AA
R T-. 20 mM KCl
1 K, [M*] il
uen.L, - 1+ KML[M+] ucp,L + 1+ KML[M+] uep,ML -v;
Bi{k X N7- DB18C6 OB EIE, IITIF0 &7z ; . -
D, FERERIIRMEE BBk, Migration time / min
3.2 7 h & E—DBISC6 itk & BUKHRA 4
> & DKIRY S AT Fig. 1 Electropherograms.
BB A S OBBIER, TV &BA A A, Analyte (DB18C6); S, EOF.
COBEIZESTIEE—EERD, 1F > 15
EEMMENT EN AL, FILAHY &
B —DB18C6 SHkDBBIEIT, BEAMR
FOFEETFTTIRIFEAER LN, — ; 10
H, EZVCEBAA COBEETTREFOR &
ERMICES TREETL, 759> i
TV EBKERRT ISk, 14 D
CEEENREMT S NSl 1 3
1D AERBRIGERELT, 14>82 &
BEE Ky B IRE L7z, Na 86 K 881K /
EDbBNEAHERLE. 0.0
4. &0

M*]/ mM

174 o 2EHENDFEIT DN TR L
=, AALEHHEERENIUTORT Fig. 2 Mobility change of DB18C6 in the
SEh, BEROERK.) ;}?’éf{ﬁm AF presence of alkaline metal ion (M*).

N , ML/»

28Ky, 7T I—FNOBEEK,,), ERLIZA A S REEDOHE K, 0% H v
TRITIENTES.

Koo = Ky X Kyiix X Kpax / Koy

BENTAED S Ky g EEFE LK. Na*& K ORHABETIE, Ky, Koy AUERMEC
RELFELTWB I N7z,

-94-



The 17th Symposium on Capillary
Electrophoresis, Tokyo 1997

FrESY—EREBLUDBOBETIRHE EDS
L15 | mzssixs@mzsm033vES U —BBARICL B

Ce N
Tolgo97 2% 3 &A@ #

AEK - B

Analytical Methods Utilizing a Capillary

for Reaction and Separation Part 5
Analysis in an Enzyme-Containing Electrophoretic Solution
Using the Throughout-Capillary Derivatization Format
Atsushi Taga*® and Susumu Honda
Faculty of Pharmaceutical Sciences, KINKI UNIVERSITY

ABSTRACT Sialic acid released from sialooligosaccharides by sialidase could be
easily determined by throughout-capillary digestion in a sialidase-containing
electrophoretic solution using the stepwise applied voltage technique. Thus, sialidase
activity was assayed by determining N-acetylneuramic acid, released from
N-acetylneuraminyllactose by this mehtod. Sialic acid content of fetuin could also be
easilyand accurately measured similarly. This method is rapid and requires only small
amounts of substrates and enzymes.

1. 13U®IC

FrESU—ATHREXETVWVERPZEDICHAWNIFARFIAHTESZ LG, Fv
ESYU—BRABOAZABAD 1 DTHSB., SHICIFVWKDODELHBN "D, F>
J—XE 3 HTHIRN &S ICHKEESHXE KPR T throughout-capillary BDFEEE
CBLUPHEFTOICEDBERIEFED 1 DTHD, COBRETRENFROEERE
EZRELED. FBTRENFIBETIEBERLERYIRL. BEXNERFZTo L
BRE®RETS,

2. B A%

FvESU—BEXE : 7TTSA KNS AL RATAX 270A BIEREBICYZT7—-KRUT Y
U7 SR THEEHREBELETA—XRDUAZEEBELTERLUE, kBE: SOmM &
BEE® (pH 5.0) [T Arthrobacter ureafaciens D7 VY —EERMUTHER
L. BB N-ZFEFIN/AS5305H P—RABLVFRBOEF T VA VEETN TN
50 mM BFEREEENE (pH 5.0) ICBNLTERLE. F+rESU—RE : 37C, BREREE:
200 nm,

3. RBREEE
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ARICBEWTERI7ZOFAY JBICHTE7US—VFOREEEYHIF. £& L THEE

THRVTNBODERERIBELTIMRET . BERICOEEEEYE N-7&FI/
4532250 b—X (Neu-Lac) Z5#EL 50 mM EFBBRESER (pH 5.0) 2Bk &L
THOHLEEZA, Neu-Lac BELUVFREHMELTHEETA N7 EFIN/ A58
(NANA) o —s g Ens (Fig. 1a), X7 U4 —P28UKBEGREABIELL
TRWTEINMEE 5 kV TERABZToABAICIE. BERSICEYEU/ NANA &
ROBEWE—2Rbh., BEETHS Neu-Lac DE—H MEK L=, £/, HIMEBE
Z10kV BLUN 15KV ICLIFTHHLIEECA. BRRISICK YE U= NANA HED
BIEWE—2ICER->T. BfETS Neu-Lac - b hi, DO &Mb. H
MBEEZEHET A LICLYRIGHBNELRL. NI NANA OEREDSELLT S
CEMRENE, 2EEFNEEBYOESE ESE% 2 BRETESE TR LER
BREELUVE—I/BHOIEKRE%E Fig. 1b [CRT . E—ODHLKREICBEWVTERENTRLU T
S5 kV T10 SBETAETABICERLE NANA [CEBHDTHY. B<EUD
AUEBHTIIEEE 20kV ICEALETETHOSBEZINSETORICTER L 7= NANA 758
BRI TR EEZLONS, LEN>TRHNOBS,OE—-I/ERENETSIEICKY
—ERISHBICEITS NANA DERBERHBENTES, COREERANDZLIC
&Y Nue-Lac LM TBLF7US—VEMERETREMNTERE, £/, 5 kV ENNEF
BE+TRCE-> THIELEBOS 7IVBERENOFRRNBE 7 VA D7 IVESE
ZHEBBTRSICANETSI LN TEE,

a
CA (IS)
5kv_ 20 kV
NANA R
/Neu-Lac .
H" :
My e
0 10 20 0 10 20

Migration time (min)

Fig. 1. (a) Observation of the reduction of N-acetylneuraminyilactose concentration,
when electrophoresed with concurrent digestion by sialidase throughout a capillary. (b)
Observation of sialic acid formed during pre-stage wltage application (5 kV). Capillary:
polyacrylamide-coated fused silica (50 um i. d., 50 cm), carrier: 50 mM acetate buffer (pH
5.0) containing sialidase. Applied voltage: 15 kV, fixed (a), or 5 kVfor 10 min followed by
20 KV (b), detection: UV absorption at 200 nm, oven temperature: 37°C.

4. 3k
1) A. Taga, S. Honda, J. Chromatogr. A 742(1996) 243-250.
2) A. Taga, M. Sugimura and S. Honda, submitted to J. Chromatogr.
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Microanalysis of Carbohydrates in Glycoproteins

by Preconcentration in a Capillary

Susumu Honda, Yuka Yashima, Atsushi Taga, and Shigeo Suzuki
Faculty of Pharmaceutical Sciences, Kinki University

Abstract We have devel oped a method for routine analysis of oligosaccharides in glycoproteins,
based on derivati zation with 1- phenyl- 3- methy!- 5- pyrazolone (PMP) and simultaneous analysis
of the derivatives by various modes of capillary electr ophoresis. This method allows analysis of
oligosaccharides in glycoprotein samples of as small as « g-amounts. In this paper an attemptfor
fur ther sensitization of this mapping method is described, based on preconcentration of the PMP
derivatives utilizing the ionic strength differ ence between sample matrix and electr ophoretic

solution and mobility difference between sample matrix and analyte.

1. RLHIC

BFEREOODERAECEMBENERINDI LD ICAY. HEOBVVBHMINENSEREIN TS5,
BRTCIODBRICHATNSOEEERRE IO ST 4 — (HPLO) IC&BKHETHSD. LML, £&ER
ICHFETHIEHOBHRIIEZDLHTEL (BEHE) . ChoZELKERETSLIIEDLHTHHTHS, £
o, BORRERICBVWTY U AMERROLEENEE > TNIN, ChoDEFEGBNAATo /09
—CEYEEENSSH, BUHIIHTIHBRLWTF Ty IBBEIIE>TNS,

COESIBRADPTHEIOD 2o bTRIYESY Y —BRikE (CE) ICKIMBHDIN—FT 4 a2t
ATLAERRTIARELT. BENIHIEFEFRMA L, 1-phenyl-3-methyl-5-pyrazolone
(PMP) IC&2FBA{ERICTIIOHAKRCENTIE, wgbRILOES U NROBREESIRTESZN.,
ESICHBANEENTIS, ECTHORNHABOFHEMICEIHBRICONVTRIEITO

2. KB

CE : Applied Biosystem 270A RIS EAEFER L., CHICRERYZIUNLNZ I REE72—XRIUAF
vES5YU— (50 umi.d., 72.5 cm; Polymolymicro Technologies) ###% U7, #H(L245nmICEBlT
SHBNEFAL TTo/. BN EER L UTE bluiE transferrin ZAiVE, BEOYUREL -
PNGase F #B U\ TITo 7=, BEMKL : BB VICHEL., PMPICKUSE&KEL,
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3. BR - &8
14X EEEERA LR

PMP (LK B858&k{LIZ. BEHZPMPZ7ILAU THNU THB U AHERRPTRISEE. RISESY
ZEBTPRLAEZOSBHOPMP #HERET HZLICKVUITS ., BRENICH ON/HKHZRED SDS &
RICEMLTHARBEL. —7A, FBHRICIIZRE GOmM) [CSDS 280 VBIEERERAVTHE
SO MY ST 4~ L&D ET o, AMHEBREXEROBIZIZA T BEOENHDIHICRE
EENEL. BEO10FEEOKHEOEMBREF v ESU—CHEALTHARCERHEIN. E—J13dH
FULAMSTICRHBEAENNT I EMNTE. ChICK>TTHORE LRSTHETH D1,

BEIEZEFIA L CRE

ot o conoth on LESTIRENEEESRCRENLY 1L

2 ug 200 ng SYU—CBALEDSE, —EEKEEEE, O
DOHARERRICIIELCYA F N EERETS
ENTNSH., BEESSVHIOEREICKY
KEBSIBEES ICEREhAE, ENICRUTHE
SHPMPBEEIBBHES NSV HBEES A
BERENTF v ES U —-DHEHBAOMEICE
Sz, BELnWTHREENEE, COFKICEKY2
HREEDORBSEREINE, Fig. 1 oM%K
T, COFTIZ 200 ng D transferrin f FEHESH
NRBES > TRESN TS,

Ve

\\. U

|l 1

5 20 0 5 10

Migration time (min)

Fig.1. Analysis of PMP-derivatives of transferrin N-glycans after being concentrated utilizing mobility

difference betweensample andmatrix. Carrier, 50 mM phosphatebuffer containing SDS (30 mM). Applied
voltage, 18 kV. The aqueous solution of the derivatization mixture was introduced from the anodic end by
injection for 30 sec, then high voltage (5 kV) was applied for 10 min for preconcentration. Subsequently the

electrodes were changed and the concentrated PMP derivatives were analyzed by SDS-micellar electrokinetc

chromatography.

X#k 1S. Honda, E. Akao, S. Suzuki, M. Okuda, K. Kakehi, and J. Nakamaura, Anal. Biochem., 180, 351
(1989).
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An On-line Electrophoretic Concentration Method for Capillary
Electrophoresis

Xing-Zheng Wu'*. Akihiko Hosaka?, Toshiyuki Hobo?

1:Department of Materials Science and Engineering, Faculty of Engineering, Fukui University,
Bunkyo 3-9-1, Fukui-shi, 910.  2:Department of Industrial Chemistry, Faculty of Engineering,
Tokyo Metropolitan University, Minami Ohsawa, Hachiohji, Tokyo 192-03.

Abstract

One problem in UV absorbance detector for capillary electrophoresis (CE) is low concentration
sensitivity due to the short pathlength. In this work, a novel on-line electrophoretic concentration
method for capillary electrophoresis is proposed. A short semipermeable hollow fiber is connected
to the inlet end of a capillary When a sampling electric field is applied across one part of the hollow
fiber, protein cations can not pass through the hollow fiber, and thus stopped in the hollow fiber, i.e.,
protein cations are concentrated in the hollow fiber.  After a certain injection (concentration) time,
CE is carried out.  Four proteins were used as model samples, high concentration factor and high

concentration sensitivity were demonstrated for the method.

1. EL®IC

Fr o) —BRIKE(CE)DMHIEL LTED L#HbhTW\W3 UV BRHESEDERE
RINREEIX HPLC OBA L IERZ L, BE—HZHEERV. #->T. UV BHREDE
ERUEBEDOH EIZ CED—DDBRETH 2. DA >S5 4 L EHEIE CE OEEWREKE
ZRALET2—D0770—FTH 3, BE. WESN=2 054 Vsl iXmES % F
YEZ ) —CED SRR EEBEE TERREERZ2HER T 2ERKIEREEDH 5,
ARETIE. FrES Y —DOHARFEARCEF 2 -7 2O E CEOHRA V518
TIKEBERIEERE L2 S O00BAER 2 ETNVRABE LTHWTRE LEL D A,
REWC LS CEOBRERBEREDR LBERINED T, BET 3,
2. EBR

CE DRERIEEER. ¥FvE> Y — UVHRESH (HE215mm) POEELE. ¥+
B2 Y— (i.d:50 ¢ m. 0.d.:375 4 m) OEXIE S0cm T BB DEAIL L KREE LY DD
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FEREIX 35cm TH o720 ABDEAMRICIZT 700 F 2 —7(1.d.:0.5mm) L. BIFEF
1—7(1.d.:02mm, R 4mm) 2Lz (K1) . #RBE2VELSXF2—TICANE,
ZDOVHRHSAF 2 =TI HEFEWER = Lz, AB2EATIEE, VEHS IF2—
TERRNA IV DBICEAEBE (140V) Z—ERRIEIM U, AR EE A%, VBN
ZRAF 2 =T RAREWIN PIVICELIAH, FYESV—D S ik DBEICERE 10KV
- ZHIMNUL. CE Z1To k=,

FEETRIX pH3.0 D M U R b ABBEERE Z V=0 EF VAR LTOEHERBF MY
OBAC VYF—LURXILZ—EAFEIN) T ) =2 A ZBEEKRICE 10*mg/ml
BRELTHWE,

3. BRLER

K1IEALELDIC, BNE2EATILE FABEERVENSIAF21-TLZDTOD
BRI PIVEOBICEHIMT2DT ( VREASZFa—T/ “7 [ &BEISL PIVE 47 ) .
EHEBA A~ LEEHEB A A4 2 DBEENAS PP S VRN S 2F 2 —TRI~NKET 3,
EHEBGA A VBB EBBTERVDOT, BHIEANICBDB I LicRkb, DFEh. &
HEBEA 4 o BERBEATERIN 2, Bfsh=8088 8 CE X b 8. M
hd, X2 KKK Z2BEMREBEREOR LHEEZ2T . X2-AlK 10 mgml EXNVEHE
AKDBEED CE MHERT. ARERIE 10 mgml EFNVEHERHOBMEBTERNS
EZERUIE. —A. R2-BIZAKICLZ CEANMERTH 5, 10 WEIDEA (A RS
BHNE, 10 mgml EFNVEHEAROMBII+HTEZZLEZBHSPIILE, - T

AR LD CEDBEMREERENE LA, '
Capillary A
R() _ ]
\ Epoxy resin . 2 .

3
/ Teflon tube
B :

Vsampling "
Buffer

10 min.

]
r 1

V-shape glass tube
X2 EF)NVEAHEAHOCESTFER

n{ !« A) RROBSIABIEAE
1 | Hollow fiber (FABE10kV. FFRE5sec.)
_ B) &
Sample vial (FEAEE140 V. 10 sec)
LF MO —LC 2VVF—A
K1 ¥v 35D —0RRHEAL DS FVRIIV7—¥A &FTLITV /=T A
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Separation of Naphtalene-2,3-Dialdehyde-Labeled Amino Acids
from Brain Tissue by Capillary Electrophoresis with Laser-induced
Fluorescence Detection

Masaoki Imazawa*, Yuriko Hatanaka
National Institute of Neuroscience, NCNP

Abstract

Capillary electrophoresis with laser-induced fluorescence detection was used to
analyze free amino acids including D-forms in rat brain. Pre column derivatization
was performed using naphthalene-2,3-dialdehyde and cyanide. Micellar electrokinetic
chromatography (MEKC) mode was applied with B- and y-cyclodextrine (CD) as chiral
selectors. Optimization of concentration of CDs, organic modifiers and separation
temperature was carried out and was especially focused on the effective separation of
the derivatives of D-serine and D-aspartate, which are considered to be useful probes
for studies on excitatory amino acid neural transmitter systems.

1. iXCdIZ

V—FEEF ¥ 7)) —BEXRKEHE (CELIF) 3. SRS RZRABOERESMTOI- D
CEHATH D, K4 IZ450., NEKTOBRET I VB F 7Ly I T7L7FE F (NDA) .
NaCN IC X W EHAEED T /R4 V4 F—) (CBI) 73I/B& L. CELLIF IZ& b
SHE - T B FEDORET EIT o, FEEET—FELTIR, B- Ry Z70FF A MY >
(CD) #&¢ MEKC %#IC L. HICEENT I/ BUREERL OMETHEEN L -0
HD-t) YRUD-TANG FUBOFEEORITF LB NEE BT, &EORE(LE
To72,
2. EER

Bekman P/ACE 5010 ¥ ¥ ¥ 7)) —BEKEI D A7 4 (L—HEKLT 177 ¥ —1F) %4
AU, V=¥FHEE L TE&MERE He-Cd L —FEE (BhEEE : 442nm) ¥EHELT,
FrET ) —ili3PESOum. AFR60cm, £R6Tecm D 72— X F ) % (Supeleo)
TRV, BEIZ 25KV & L7z, ERMRSBEEE LTIk, 70 mM SDS % &tk 7 BLE
# (pH9.0) i, B-RU ¥-CD LIFAICL W PROEMBHENMA/ S D& A7z, REE
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LT, 7 v MY (forebrain) ® 9fEE 5% b 1) 7 0 OEEEE (TCA) LS T —F Vi
£ TCA *BrE L. FEMCKISEIC 1/100 T %2R 7o FERILIZ, pH 9.5 5K 7 B R
W+, 1mMNaCN, 0.5 mMNDA (ZX 1), Fig. 30 57> 7
3. BRLEE

CBI 7 3 /EE®D CD-MEKC {2 & % DLABEICRIL Tid, v-CD 2L D&Y VA% BCD I
SNTANRGFUVEENGHET DI EPHEINTNED 5, SEDHKRETTIE, . vCD &
B-CD X ENM] | 3TELHBERBICELD ., W7 I /EEO pLiERD, FEICE -FHk7% oL
DERREETHBETE, /2. CODLTHMD, X+ X7 —BEKFEEYREILEZ A,
15 ~28° CO#ERHICBWTRERRTRIFLZSBERIBON, LIk 16" C L EESBS
el MIIICEZ2BDS y MNiFOT7 I VEEE*DHLATLZ bO 7207540
—FIDFEHRDERLT DRPLEY ¥, TANRTFUVEELEDIZKESDL-T I /B,
CERT IVESBENTWE, Z0FITIE, TI/VEBHEOYE*SET LD, L&
DEBBHEE2THBRIIMA TS, FYES ) —BERKEEICBITS, D-£) VOEE
BRAMIIH3I x 1072 MThH, ZoHEICL ), BEBKTO UM LNLDT I JBED
EENFTHUEETH 5,

6 8 911 10 11 12 14 16
1 2 3
4 5117 131 15
12 14 16 18 20
Time ( min)

Fig.1. Analysis of amino acids from the forebrain tissue of 2-daysoldrat. Separation buffer: Naborate (pH 9.0) containing
70 mM SDS, 9 mM B-CD, 3mM y-CDand 1.3 % of diethylene glycol diethyl ether; CBI derivatives of:1: L-threonine, 2:
L-valine, 3: L-serine, 4: D-serine, S: L-isoleucine, 6: L-glutamine, 7: L-asparagine, 8: phosphorylethanolamine, 9: L-
glutamate, 10: L-alanine, 11: glycine; 12: GABA, 13: D-aspartate, 14: L-aspartate, 15: L-tyrosine, 16: taurine.

4. 3CBK

1) T. Ueda, R. Mitchell, F. Kitamura, T. Metcalf, T. Kuwana and A. Nakamoto, J. Chromatogr., 593 (1992) 265.
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Application of Capillary Electrophoresis to Pharmacokinetic Studies of
Nicotinic Acid

Masahiro Iwaki, Akinori Wada, Masako Kikuchi, Taro Ogiso, Yasuo Oda, Tsuneo Okabe and
Kazuaki Kakehi

Faculty of Pharmaceutical Sciences, Kinki University, Kowakae 3-4-1, Higashi-osaka.

Nicotinic acid (NiAc) and nicotinamide (NiNH,) and their six possible metabolites were successfully
separated by capillary electrophoresisusing borate buffer containing sodium dodecylsulfate. Analysisof
these compounds were completed within 20 min, and calibration curves showed good linearity for all
compounds with good reproducibility. The presentmethod wasappliedto a preliminary pharmacokinetic

study in rats after oral and intravenenous administrations of NiAc and NiNH,.

EYI2BHEEKRDO—RATH 2 aF U BIIEE DS TEBMEDBE AL A
mbﬂfméﬁ\@ﬁﬁ_l?/&ﬂﬁﬁgékb@b@ﬁbﬂé%ﬂﬁm;ﬂifﬂb
NTOWRPO L AF VEROENBBICER T 2 AIREENDH 5, —aF > BORB IS
DEEIZL > TELLEARZN, JUI D EREAZERLToZOAF O REE L TRRBE
NEFEREZAFOTIRZRELTEROFIPY DU EHEMAS L TRBINS /S
DEENBEINTND, ZOAFCBROEMBREMBTT 5201213, RPEALTO=
AF VR, ZAF 27 I RERUEOEERRBMY 20N T ILEND D, RAITEICEE
BEI O NT ST 4 —2HVWBECDODVWTHRELTWVWS (1) ., LML, ZaFB
KO OREMIZVKBEEEETH72012, 2 TOREYE —FOH T2 L3, R
DHILENHE L NDAR 5T HPLCIZE BB AS T, U ED LS HERNS,
FHETIEHRFO_IAF OB, ZaAF 27 I REUCFOBERKMOF v ¥ T —BK K
Bz DWW THKRET L 7=,

[FHE] FYEIV)—BKIKE EBELUTCEIRFEETFE CAPI-3000 2EH L. Fv ¥
V=T 2a—X R UNRE (B%E 60cm, N 75um) Z AW, BIIIEET 15KV,
SHHREEIL 37°C £ U, BRiHIZ 214nm OBRIFRIRE 2FIF Uiz, SAFREERE LT
14 0.15M SDS 221 0.05M F BB (HS.0) 2 A L. REOHREE FEHUR %7K
T10EHRL, FRER S00u IZDEREEREE LT Y TR VERE(Img/ml)Z 100ul
MATHRAFASE L, ZREBMRMNEEAE BT Wistar RERES v & (8~
10,845, {5 200~290g) ZEERET 16hr AL TEALE, ZOF BEA-IF I 73
RZ2EZNTN 45mgkg £721T 135melkg 2BV > TR AWTRE L=, BICEBIRY =2 —

VEODZOAF UBKROZAF T I R%E 45mpkg #IRNTEE Lz, 5w NOERIT. 814
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BRI —VREEL, #E58 IrBEITFo. REBIZROLES 1 ELTER
KOBEL -,

(R - ER] ZOFVEBEROCIAFCT7I RRBYIOMISE —aFlBEN-
AF 7 I FORBIIE 1 ITRT LI BRENREINTNS, ZITINDORIEMIZ
DWTHIRERENE 2R W T BRIEBER, PHERRT VAU OBREKRZE 2 AW THEA
RN LEER, LROZHETH 2 ITRTIIBROENELNE, TORET. &R3MIT
Dle< &£ 2 ug/ml~500 pg/ml IZH 7z > TRIFZEHEEZ RTREEIE SN, TRHENS
RAPBEIZHBETER Z Ebho =,

Zw bBFIBZ_AF BRI AF 7 I RORGEHE S aF @R RELES
A, FEIZ, Nicotinuricacid WiUAc)& UTRICHEE X, SREHEMHEIL. BOBRS5S T ek
IR, BHETIRARMRICT S N—I0FE L, ZaF 07 I REBRELEBETIE. X
Nicotinamide N-oxide (N-oxide) 2SR R IZERHH I, OGO 10 B8, /8130 8 B
RIZBVWTHT I h—Ici@ZELIah oz, —HlELToAF U BORBADHRORE T2

) oo oo E‘ﬁ"” 93 IRT, UEORR,
N P Fv U5 —BERTZH
@-coon Nicotinuric acid l : CONH , \:.Methyﬁp;ﬁdm}mmﬁde WaABZ EIZXDZaF B,
e ¥ N ZAF LTI KRUEOH
N o e LT BB O — FAM A
AN  THY. ERBBOmRETC
Nicotinamide vl N*Methyl-2-pyridone-5-carboxamide ﬁ BT 5 = EBbn o7

Nicotinamide N-oxide

Fig 1. Metabolic pathway of nicotinic acid.

oy
4
z
I
Z 161
3 é § 1400 *_}---{ teSmuts
§ g z 2 1200 Z
£ z ¥
g T 1000 /
S 800 X
© mi
5 a6 - 7 4Smpikg
& 400 {
200 1
L \U U L ] b U L i 2 3 6 s 0 12
Time(hr)

10 15 Fig 3. Cumulative urinary excretion curvves of

nicotinic acid in rats after oral administration
Fig 2. Separation of a mixture of nicotinic acid and their metabolites. of 135 mg/kg and 45 mg/kg of nicotinic acid.

Migration time(min)

[DCER] (1) Iwaki et al. J. Chromatogr. 661 (1994) 154-158
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High Performance Capillary Electrophoresis of Heparin and Its Preparations Based on
the Size Exclusion Effect
Shozo Hayase,Yasuo Oda* and Kazuaki Kakehi*
Pharmaceutical Research Lab. Taiho Pharmaceutical Co. Ltd.
*Faculty of Pharmaceutical Sciences, Kinki University

Effect of neutral polymers such as pullulan and hydroxypropyl cellulose in the carrier solution
was examined on the separation of heparin formulations by capillary electrophoresis.
Addition of hydroxypropylmethyl cellulose (HPMC) showed obvious peak broadening based
on size exclusion effect, and allowed estimation of molecular mass distributions of heparin
and low-molecular-weight heparin formulations.

FlREEE L LTRSS ERASRTW A~ VI, BVWARE—HE2RTEET
HD, BAIIBEIZCEZRAWTI YV a I ) 7V A D—FETHH TV BROS
FBSFEFUET B FIECOWTHRE L), £Z T, AR TIEEROPER S
F & IO U S OB EIR T CEBEA~ YY) COERKBRITV., AN VY RUE
DEFELEKOH—ME2 5N TESRETMET D5 FEICONTRI LI, £0
R, KHEER~OFHERY v — NS RIETRBRE R — 7 TR OZ L3
AR VEOE B I UG TESHOFNRIEEL D L2 RWIZLE,
[F58k] %8 : Waters Quanta 4000E System, ¥ ¥ EFV—: 72 —X Y HRE
(& 52.5cm. PE 75 um), EUINEE : 20kV, ZAEE : 25°C, i : 185 nm,
PKENFAAREIE  50mM U L EEEIREH40)EEA L, FHEESTFL LT, ATV
RNnA FaxFFaoLiro—X, N Fax 7oL AFera—ARY
B, RE: ~RY v (BARERFEES, FHLSFE K9 15,000 8 LT Sigma
HE, RS F~Y » (B5FE :3,000~6,000, Sigma#HHY) 72 HTNIA~NRY B X
MRS F~RY CBAIRFER LT,

SR - 28] HEMERKECL 20 BMERKETIE. ~/) DR )LER
VEBBELINVEXVNVEOEWMPSEEXE TS EEZOND LD, H—EDFHE
IXFTREE B X bz, ~/Y U HE) RS F~N Y Y (IMWR)D 4 F B2 & 5F
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WD &idTERD o7, PHELSTFORNE T Ao BOSFESFHD
A TRV RE S AT TN T R KEBERICEM LT, ~%U T 204
APRPR BT L L TA, IR LIEDRINEEAER LN R o1z, Thid,
RYw—Fy NT—THEANY UHFRFEVRETEKEB SN0 EEL LN
Do TOMDFHEELGFENVK OPRITILIZEZ A, N FaxFor L rAF L
Trn—Z (HPMO)L, s bBRERY 1 XHRMEE R L7, HPMC OFRINE %
T HEAT7 DFEHEH TV < -0A3D HPMC BE ORISR 2 Rt L2/ R. BN+ 5
HPMC O+ EMBEMT DT, ~N) O — 7 @3@nEL kotz, -
HPMC DRED LFIZE->TH, E—2DENY NBE I, R—0 HE &5
DNTiE, HPMC OFIMIZ LD E— 2 DIER D IZH b 59, kBIERITIZE A
VI LD o2 Z b, THhODBREEEL LTHA XHRPBEIZ LD LD L
ZZbivd, Fig. 112 0.5% HPMC (MW : 69kD)% BV \I= 35 D546 % =3, HE
K O'LMWH OIKEBIRFHIZIA O N RZERRD bz, £7@HE DR H R0
LB S iz, Fig2 WEERSBMANCER LEREZTT, REOSFESFIC S
LTRRD E— 7 BRI KBRS EE S,

LIEDHER, BUOIRSFELEBEDOHPMC #HMT52 81280, ~RYrppr—
7 TRR L VKEIREREI B B AR S N FEDFENFIEEIC /25 Z L SRR S
770

Time (min)
I:LMWH 2: HE 3: LMWH+HE 1
Carrier: 0.5%HPMC (MW: 69 kDY 50mM NalPO, (pH4.0

Fig.1 Electropherogram of HE and LMWH
Time (min)
Fig. 2. Analysis of some heparin preparations

(1) Kakehi et al., J. Chromatogr. 768 (1997) 295 — 305.
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Rapid Electro-blotting of Proteins Using an Elastic Gel
Katsunori Aizawa™ (Dept. Microbiol., Univ. Maryland, College Park, MD20742, USA)

Abstract

Inclusion of 3% (w/v) hydrophilic polymer in acrylamide dramatically increased the elasticity
of the polymerized gel (elastic gel). Such elastic behavior is preferable in handling the gels.
Ultrathin elastic gels (0.18 mm in thickness, and 0.1% SDS-3% dextran T500-polyacrylamide:
12.3% T, 2.6% C) did not easily tear. Electrophoretic transfer methods were easily applicable to
elastic gels without support materials. The whole procedure was simple and very fast: Coomassie
brilliant blue R250 staining/destaining was done in 12 min and electro-blotting of proteins in 6 min.
Because of the short time for blotting, change in temperature around the gels and transfer membranes
during the procedure was minimum.

1. ILHIC

To)IWT I FIZBAER) v —2BEIETEST L LS IVOHEREIEEILE
L350, Gersten b IZFEHD T NVIZ T —H —BEHHEOBERIKE 2 1To 7272, DK
BEBIETRAEE TH o7, R =T L v ATERENL—ED 7 VO E & HIEORZE
DEDOLNTVBEABTDTIE RV, BAIREIITFANS V- RYUTZ 27UV TI RV
(D-PAG) &PV ARBEFT TEEO I NVEIIHAK/EL Z2WEIZERB L2, £L T, D-
PAGERKENIZ X VDB L-BEHEDOF VN P2 EBEP TR LE 7 REHEL
DIEBEHEEZNENICENTAHFICEII L0, BAER) v —%2RESELRYT
Z2UNVT I KV (D-PAGIZES v id 2 - 3BICHIEL 725D T4 DRIZTICRERN S 5
DFEDHLODOTHES NV E LTOICH I W, 0, ZOREDIFERDE,
BESVESKKERY, TOREIHRICEGEORAELL boToy b REYIRSY
y7uay b)) ~OIRHEZRAT,
2. B

INA FF F#:® SDS-PAGE standards (marker proteins; 14.5 kDa - 90 kDa) ¥ 7= 1355 %
L7 VO RHEDF T2, FEEOEBE®SDS/2-AIWVH T NLE ) — Vil ©) %
TREL, Thoo&EBEE%., 0.18mmEOEBE F 7213 1.5 mmE ? D-PAG (3% dextran
T500, polyacrylammide: 12.3% T, 3.3% C) BXUkE) T0.1% SDSFIHED TIZHHE L7z, EIL
BOI=ZZA5 705 VHEHIETcm () x8ecm (W) Th o7 BRIXKE L-BROFX VEETR
DFREE ) TEEDORE, LI FIABHOEERIITERBROTIZIYIAY »7ay
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b 24T o720 BEREIZIZ polyvinylidene difluoride (PVDF) % FiV:72, 70 D
PVDFIRDIEE/ 70 v & 2 L ®) 0t BRIAEKICTI 007 1 VEHE (PsaA/B
R LHCIS) DRZEZ T o7z, £7:7 0y MEDEER L 7 L O— O BEHE DRI
Coomassie Brilliant Blue R-250 (CBB) & # % Fi\> 7=,
3. BRLERE

BESNVICEFRIEVE MWD, BEESERIFO-ORERFICEEESPIT N
%o BEDREBREIETOY IV ONEER R RIEDE D5 L OELRRE I b 51k
o LELGREIHETH S, LPLRIOFERHENSL AT 4 7ILEEIME L BES L
ELTORDFDEE LV, BIZIERY 72 UNT I FFVA23% T, 33% C) Tid
elongation at break fEA #J30% (29 &2\ ), HE o TERIKEIBZROBHES VTS HD
WEZITIE. EROFNVTEZEY N v 2 AR VHORBREAEEIVLETH
2o FIXFER M) v 7 A LOBES NV CHEEL-BHEMBOTTY MIizF v S
=70y ’PETH o705, COMBIZIZ6BEMDPSEADERBZEL /2,

P57 )L Tl elongation at break fEA™200% TH 51, ThHh S FH S B HEEIZ
D-PAG TIER L 7-BHE OEME IV (B & 0.18 mm) DFE. BRXEROT T ATL — k
PODTVORE LPOEREMETIIEIIAY Ty M EfERE T CRBENARET
BHolze $707 5y THH 2 B TICEIHO P VEERTE 2, EXKGBROZ VO
CBB &/l id D-PAG CEIR T 129 THESTH o7

JVIAZ 7Ty bORFE, 14kDa-66kDaDSFEDEHEIZ6 5 TTOy %
RTTE, HBLLZBEDEEDX VTREAKOBHEGRICI—BEAYAE L0
TRIBZEMEMIC R o/, REMOYIZAY Y7oy o, BABICL->Tid
Va—)VBIZ X D) aggregation EAEZ B, ZORFIRICEBGEIY T ABEKMEIICL - T
T TR R\ 70y MEMOEMIC L ) BESVTCRRERDBE DS b otz B
. BES VLT Oy b L7-PVDFEETOBERAEICL 2 HWEHEDY 7L
DSINHDBBESNVILEREZELPVDFELIZTOY LD DEFZETH -7,

SETES IV ORI IR R BRE 2 LEE LV, YU IVITEESLEREMETD
HDISH B, KEOZRTES VERKE) 3ZX6NE5THAD,
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Peptide pI Markers for Capillary Isoelectric Focusing with Ultraviolet Detection

1) Kiyohito Shimura, Zhi Wang, Ken-ichi Kasai, 2) Hiroyuki Matsumoto
1) Faculty of Pharmaceutical Sciences, Teikyo University, 2) Laboratory of Molecular
Biophotonics.

Sixteen peptides were designed as a set of pI markers for capillary isoelectric focusing. Each
peptide has one tryptophan residue to help its detection by UV absorption and other amino acid
residues with ionic side chains which are responsible for focusing to its pI. The isoelectric points of
these peptides were determined by isoelectric focusing using a commercial carrier ampholyte in a
polyacrylamide slab gel. Focused peptides in the gel were detected with absorption measurement at
280 nm using a scanning densitometer. The pH gradients were determined by measuring pH of the
surface of gels. The measured pl values of the peptides ranged from 3.38 to 10.17. They formed a
very sharp peaks in capillary isoelectric focusing. '

[iZ Coiz] , :

FYET) —HBEABRKE T, EDL) 2 p HARIHEREN 2 Z2HA 121, T TIZHEETAFHS >
ZWEEp I — A — L LTHET IO HE—DHETH S, €%, pIl~v—Hh—&LTid, HEIFILH
Roh, FEABE 2D LT 5 U AN RIZEDRTEL, L2L, § Y37 BREBIIR
T, P HRZ2ECRL TV OBEYREE L TLTLIFBRELI 2D TIERV, 717 BIZbBp I
T—A—E LT, bhbhEIRTF F2FETLIRAATERTEL, 40, UVRHBAP I—#—¢L<T
THA L7l 6 BEORTF FOEESPHRE L.

[FiE] NTF FORRIZFESHYT - CAEFA L, MUERE LTI 7 A T4 FEBHWEY T2

--------

=T 280 nm DPHEZHE L TREL /2o ROTHYVREDp HEEL S5 VD p HABRYHREL. 4
RPOUE,PORTF FOp I 2RE LI, WMEMBOD I OREIERIDOTBEILREOEELBITL
VIZ, BERRAP TIT o7, FAET ) —HEIERRKEINELRY 77UV T I FTHEBELANES O
pm, BRE27cmDFXETYY - T, MEEELLTT770<I4 b3 —10%2FBELTITo7 500
V/iem DBIET, EQLRRECLEELZRo-F EHBMICEN 20T, p HOR T BREEICBEH X ¢,
BEmLD 7 cmOMET2 80 nmOBIUCL o TRTF FEHEH L7,

[BREEE] ~XT7FFOSESOLME (5EORMEOFYME) 13, FBEEDOpK afihbFHEIN
HELHBH L C—RLA (R1) . FYETY—SEAEREKPTIE, WTFHORTF FHEVE—2s%
Ll (H1) o pHARIEBITARTF FORAROELE LI, FIZ20RTF FOSEESIIBT 5
-dz/dpH fEDK/NMT LB (z3RTF FOEW) o Zhid. p HARSTTEELA,r BN & 212, BHO
TIEHFRETNT, ENLETEEEANBERRSICHRCIBLREESNEDP 5 TH b, -de/dpH EAKEL 2 %
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2HITIE, RTF FRZDOHFEAIEV DK a DBBEZEOVLENH L, COEXEELT. 1 6EEHD

(BELEHHMOM) BAREL o7 (K1) o
INLDERANTF FREVIGREZRL., BV p HEBICDZ o T2 ) I(HHRLTWwE0T, UV
REFYES ) —BRRKBAOD [v—»— L LTHELEbN S,

K1 BERANTF Rt pl v—h—DEMER

His pIstE{E pIXRME  -dz/dpH Vh**
H-Trp-Tyr-Lys-Arg-OH 10.02 10.17 1.11 940
H-Trp-Tyr-Lys-Lys-OH 9.76 9.99 1.49 940
H-Trp-Tyr-Tyr-Lys-Lys-OH 9.52 9.68 1.73 940
H-Trp-Tyr-Tyr-Tyr-Lys-Lys-OH 9.36 9.50 1.90 940
H-Trp-Tyr-Lys-OH 8.62 8.40 0.37
H-Trp-Glu-Tyr-Tyr-Lys-Lys-OH 8.46 8.40 0.52 2700
H-Trp-Glu-His-His-His-Arg-OH 7.34 7.27 1.23 1200
H-Trp-Glu-His-Arg-OH 7.04 7.00 0.77 1200
H-Trp-Glu-His-His-OH 6.42 6.66 1.31 1200
H-Trp-Glu-Arg-OH 6.06 5.91 0.12 5200
H-Trp-Glu-His-OH 5.48 5.52 0.43 2700
H-Trp-Asp-Asp-His-His-OH 5.24 5.31 0.53 3200
H-Trp-Glu-Glu-His-OH 454 4.28 1.38 700
H-Trp-Asp-Asp-Arg-OH 416 4.05 1.48 700
H-Trp-Glu-Glu-OH 3.82 3.78 1.25 700
H-Trp-Asp-Asp-Asp-OH 3.38 3.38 1.70 1200

*ETEME. " EEMEESIT1IO0cm

Aogo | pastmq gl
UA
0.06 4
0.04 4
A 5
. ! ’-‘..’

! P
0.02 - l i

|

e PN YN l AR Wy | i 'I | '

0.00 0

1 v v T - T * v v L] Y L

10 15 20 min

1 H-Trp-Tyr-Lys-OH Z2B< 1 SBORTFROF v ES Y -SBAETKENIC LD 9E,

-110-



The 17th Symposium on Capillary
Electrophoresis, Tokyo 1997

ENEBERECNNTEODX v ESY —FEBERETABICE 205

123
o 1) EAEY*, HS B 2) hEME, FHRE
Tokod7 1) BIPAZEZEH, 2) WIBERES HZLH

Analysis of Human Celebrospinal Fluid Proteins by Capillary Isoelectric
Focusing ~

1) Hiromitsu MIYAMOTO?", Takashi MANABE, 2) Masami NAKATSU, Masanobu ARAI

1) Faculty of Science, Ehime University, 2) Faculty of The Second Research, Kanto Teishin
Hospital

Abstract

The analytical conditions of human cerebrospinal fluid (CSF) proteins by capillary isoelectric
focusing (CIEF) in the absence of denaturing agents were examined. Since the protein/salt
concentration ratio of CSF is below 1/200 of that of plasma, CSF samples should be desalted
necessary before they are subjected to CIEF. When compared with the patterns of plasma/serum
proteins, those of CSF proteins showed characteristic peaks in the acidic region. CIEF of CSF
proteins might be useful for the diagnosis of neurological diseases.

1. ELBIZ

FYETY —SESEIRKEL, U0 EEFDETS (p 1) DEVIZETSVWTHA
WHTHEELZIT) FETHY, BRI VI EPRONI-SEEIHEDO Y VXS HIZOW
TS DOBBEEIFRESN TS, AL, TELRFTEVWEBSHEDY VN0 8
BB TOETA-00FMEHILL SHICEREIEFL PSS ONSER
UBBEREMES VX7 EOGMIINE L722). 4, FAiZe F#ES VX7 D5
BEAMAEAL LT, #ht b FEEERS N BOSHIISHET 5 7: D DB EEDO KR
HETol, T/, REERTHVWTY MRS U B0y — &, ¢ M#E
SIEY VT BEONRY - E R BT EE DI, HHBRREROFELOMBEIZOW
THRE %ZATo 72,

2. EEB
2—-1 ## ,

E#Fe Mg, ~%) U A) RERE ICRME, 2O0H8 LMY BRViz8, SEERE
L7cb DR L, $7-k FHFRERIE, BEBERENDARBEDOKRED /- DIZERIL
SN ODO—EEFEH LT,

2—2 %E '

Fr ¥ o) —BEBRREFEEIL, THERMO SEPARATION PRODUCTS #0 ik EW £ 456k
BEEt Spectral00 ICBEEEIE L M A G DHE7 b DR, Beckman -0 P/ACE2100 %
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L7 F¥ET Y —id, W& 75um. €K 270mm (EFE 200mm) . BREY 727U
TIFTHBME L 272X FVUBFYETY—2EH L., /-, BHEBIZIZ
ATTOHDOBEEMNTEE AE-6590 % . IBHHZEEIZIE Amicon D Microcon-3 2 L7,
2-3 EBXKEH

FrETY —BEBRKENL, ¥ oI ERBBEBE 77 V< 74D Ampholine (pH3.5-
10) OFRBBEZREL. TheFr¥S5Y—ZHEAL, BEMAE®ICIZ 0.01M HsPOs
BT, BEBAERICIZ 0.01M NaOH Bz F\vy, &Y 370V/em TF VX7 B IGE S+
7o, RS % 0.01M CHsCOOH AMICKMT 2 2 L T VR A BE)X ¥, 280nm
DOFENFIXTHE L 72,

3. BRLEE

v NERER O Y X EBEIE, b MOED 17200 MTFE ERA TS, ¥ MO F v
Y7 —SEAERKETIZ, FBEHIHEMNIZ 1/200~1/300 IZFR L THICHWTY
5o T THBEBITBEMRET, RO I THNEIT) X TEREEZ LN, L
L. Bz 20T Mgy Vs BOREEMIIHT 2 &, FEETOBICLVER
EFBOTREL Y, FYETY —OHIBREIN, #2C, RERELLTL)
BATEE. 2) B X2 IBMBEART 25, LERET L, 20OBE. JAETHEE
WMBEIT) T ENTELBMBIELHVAEZ EICLE, ¥ N ERIESY VN2 BORKEE R
D—F% Figl IT7-T, & MUY VX7 EORBRER LB L THB L, FHIKTIIEE
s Ny BEBICBRH SN — 7 3 TH - 77,

T2, CNOREEREZ 7 T0—A X VERKBOERELRES Lbbe, BREEAN
DT REME % BRET L 72,

A280
0.002

N

0 10 20 30 40 50
Time/min
Fig.1l Capillary iscelectric focusing and mobilization of human cerebrospinal fluid proteins
in the absence of denaturing agents.

[1} T. Manabe, H. Miyamoto, A. [wasaki Electrophoresis 18, 92-97 (1997)
[2] T. Manabe, A. Iwasaki, H. Miyamoto Electrophoresis 18, 1159-1165 (1997)
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Electrophoretic Behavior for Triplet Repeat DNA Fragments and
DNA Diagnosis of Triplet Repeat Disease by Capillary
Electrophoresis '

Yuriko Kiba*, Koichi Ohara®, and Yoshinobu Baba

Department of Medicinal Chemistry, Faculty of Pharmaceutical Sciences, The University of
Tokushima, Shomachi, Tokushima 770, Japan and °Department of Psychiatry, Hamamatsu
University School of Medicine, Handa, Hamamatsu 431-31, Japan

ABSTRACT

The expansion of trinucleotide repeat sequences on human genome is the characteristic of
triplet repeat diseases, such as myotonic dystrophy, the familial mental retardation, and an autosomal
dominant disease. In this study, we investigate the capillary electrophoretic behavior of triplet repeat
DNA fragments. We found triplet repeat DNA fragments showed unusual mobilities compared with
those of DNA molecular markers. It is caused by the higher-order structure formed by GC-rich
sequences of triplet repeat DNA fragments. From these basic experiments, we established a method
for rapid and precise typing of trinucleotide repeat in the human genome for DNA diagnosis of triplet
repeat disease using capillary electrophoresis.

EU &I

FUT Ly FYE— MRIGEGEMRHERTHY, € b - 7/ LDNAF DT O
BT IEEREVELEFNORE LHMEINERCREL., A2 B2 1o TREER
DEENTLERBRERRC, V- M ROEINESI EEOEELE, koA V7
DEHTRHEBTELZVHRIFRON, FHEED TS, MELALFY FLy Y E¥—
M REAREERETRTON, F/oEDE IR AL L o TEHEEOMEHBEOBE
I TONPIIDVTIIELICEBELAIIENTE LT, Eer 2 BIETFSHIEN
EHVHRFIN TS, FHFETIE., FYvESY—BRKENICLDZ M) FLy Y E— M &
DEGFZM L AT LORBEEENEL, P TLy FYEY—EDNAT T 7 2 > F DikE)
BN -~ L BT A LI L WS L,

3455

TEIX. L —F —FEE LR 22TBECKMAN P/ACE System 21003 & USHP *® CE % { H
L. ¥vYESY -3, WBEEXI—F A7 L72I&W B DB-17% B L7, 4 7 it.

DNAGFEY— /7 —BLUCNGEFZ2ETAH )Ly PYEY—FDNAT S F A F &
Hwvize BIEHII P ZA—IZIBEICAFVEL O -2 %A 720 D% F VI, BERIE
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HASE D F X 5 ) — ISl L, v 7 BRVICEA L 72

BREEE

FrET) —BEFKEIL Y, 1 RKPEDNAT— T — L WL DODDEEXDELL M) T L v
FJE—KIDNAT S5 7 A2 FOBERZITV, FOERPRETLE, P TFLy Py ¥—
FDNA7 T 7 A2 F OBEREIEZ, v — 7 —OH A Xp5FHEINL LIV LEL ko7
(Fig. 1)o Z DK, FBEIEFRH Drepeatabilityid. 1% (RSD, n=10)LLF T&H - 72,

FNVRR) T — 2 HW-BRIKEHIIBT ADNADSEERA 1 = X 413, DNADH A X &<
w7 ZDRTH A X & Y OgstonFlIR & reptationFHIRIZ 7 HH S N5, DNAD kBIEE)
3. DNADH A4 XH/Ph SV E Zld0gstonE T MIZ—HT B, 4 XHFKEL B BIZo0
THREED Ogston M EARD» SMND L H IR, ZDOEB reptationFBIR & IF TN 5, &K
WMETIRET T 7 AY FDOBEEIZ DOV TOgston IR IIHET X fitting E 47\, FDF UM
ZRRET L7 E 2 A, 15088 R E $ TODNAD KEIZEE)TOgstonEF VIZ & =BT 5 =
ENFHONII% 5 72(Fig. 2)o THIIHLT, PUTL Yy FJE—FDNAT T 5 A2 DO
BEE. ALHAXDT—n—L )b KEL o (Fig.2)o CHIE Y Ly Y E¥—}
DNAT T 7 AV FDRPITOF AL ZHT—H— L) b/IEL o TWE I EARL TV A,

DL BRKEEHDOEC, b S/ LAED P T LY FYE— FDNAT TS A Y
MBI ZGC) v FREFICEE2DDTH Y, ZDGCY) v F RER CTHRE L EREE
P EN, v—H—L P)TLy FYE—LDNATZ T ¥ A FOBEIENRL L EE 2
bbb, INLDT—F0b, M) 7Ly b)) E— MNEOBRIEFEW L AT LOEEDT-
O DEBEM ZRET L 72

- 0.00045
(CCG),, - Denaturated DNA
;‘:/ l 0.00040 + & - marker
B Denaturated 20bp ladder ] ® (CCG)10
----- (ccay .
B :" ~ 7 %
1151200 40 £
| R ¥ 4
! jl 0.00030
' 0.00025 e

20 40 60 80 100 120 140

1 1 i L 1
7 8 9 10 1 12 13 14 15

migration time (min) DNA size (bp)
Fig.1 CE separaion of Denaturated DNA marker Fig.2 Ogston plot of Denatrated DNA marker
and triplet repeat fragment and triplet repeat DNA fragment
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Study for clinical application of gene analysis using capillary electrophoresis

Chinuyo Sumita®, Akira Suehiro, Satoshi Higasa, Hiroshi Yoshimoto, and Eizo Kakishita
2" Department of Internal Medicine, Hyogo College of Medicine

Abstract

The repeatability and accuracy of the analysis in DNA length for gene diagnosis with
capillary electrophoresis were investigated. The R.S.D. of analysis in DNA marker and PCR
products were up to 0.1% and 3%, respectively. For the determination of DNA length, the
relationship between the relative migration time and DNA length-were examined. ApoB
VNTR alleles from human were calculated by relative migration time. The accuracy of this
calculated value was showed by DNA sequencing using capillary electrophoresis.

1. RC®IZ

Wt b7 LADBITR U A N ACHBEREOEEL ZWFT 5 72512 DNA SSHESEE
ITOND LI R0 CE L HFICBMICBIT A VA LV ARBBEOHEEL R ET S 7-HD PCR
HEHABZBNTEY DNA SHOBEIZAKE L RoTWa, LirL., BERICEIT 5 DNA
AFICBVWTIERIER S TP NVERKBIERSER TH D . T& 57517 ER-E CEDN DN
BOBMBLEENTVD, F¥ U7V —BRIKBEEZEET LA LD O BELA A
RORTHEIZENFETHID, TOSWICBITA2BERME L ERSIZOVWTOT —4
(ID RS AT T T NVERIKENED L OBITOLHT L 2> TW5B, 2T, DNA S4Fici
DF ¥ ET ) —EBRIKSNEOFRM L ERSIZOVWTORM 1T 17,

2. ER

¥ U7 U —BERIKEIER T Hewlett-Packard 8 HPPCE %, ¥+ t°5 U —j3 J&W &Y DB-
1712, o —AFBAEERIC YOPRO-1 #MZ WK FE LU CEHA L, DNA 735 7 2
VYA ZOREEEERICH - TIT o720, ThbbEIICHIRD 20 bp ladder maker
DOFEITVEED—T7 T 7 AL FOKBBERIIHT 387 5 7 A2 OSSN
Rd, TOHEMBERML 777 A FREDBEEY V., REOY 7L OB ERE
677 72 MREEZRDDLEL LIz, ZOFETRDETTZ AL M XOERE
SEHRDHIDIT 300 bp &£ 500 bp DT T AL M EPCRIEICL VIHIBELTE, ~DEd
MOIHEIT 300 bp 7T 7 AL b oA XOHEEH B Lic, 725 DSFORE

-115-



The 17th Sympasium on Capillary
Electrophoresis, Tokyo 1997

DEBMIZOVWTHRE L, RICEF AORMEMAS DNA 2 L 2023 OT7RY RE
B B (7R B) BELEFIZFET S WIR OBVRLEROHEY LROFETIT--, &
LILZOHEEDOERIZRIT DI YT ) —BRIKENEIC LD~ P —
(Perkin-Elmer $ ABI 310 Genetic Analyzer) % A\ T ERBEOBEEFOHEERF| 5 THL7-,
FPHEERFIOHBAL TS 500 bp 77 7 A FOBEERFIZ XY ESY —>—r TV
P—THIEL, LOREOHREGEH CHEEEFINRETEI3NERH L, RICTEBD
BEEFIZBELZNIZIVEE L WIR OV R LEEE Sl RO SHEE L B L
7‘:0

. REREEZE

ﬁﬁ@ZOM]&WﬂmHMr® ATIZ L B 500bp 12X 2% 7 T 7 AL RO B ERE
D RSD X 0. %A T TH YV HEFICHERMEIEBN TV Z EBHALMNE o, $HFD
HXRMEE 7T 7A LV MRIAOBRE 77 7LV 20BE%Y 3 kX TRTEQRE
B,

Y=5723. 1X3-12726X%+10446X-2947.5 --- (1)

300bp & 500bp DIBEM D% 10 EFTV, (1) X% HWT 300bp D EEEZ KD E =
AHEEIEI 299. 2bp T, RSD X 3%& 2oz, T—FDIEHLHXIID LRKEVRBMIC KX
CHETHIHETHEHRVWEEBZIOND, ZOZENLDN 757 A MEEERKRD BIZITE
DFEPFETERTHD Z ERTREINT, ZOFETEROEEALOHBHELETEB
BIEFONIR 25T 25 & 200 R LEIEIT 23~35 @& 2 ol-, F¥ETY——2
TP —TIT o 72 BEHBECFID 500bp 7 7 V' A hDF—F O—E % FEElo R L7~ Forward
A2 & Reverse A5 DO F DFEEF| 2R L CHEHEEERFOBREIT 2bp LAFTig
SIERE/2 T — 2 BELND T emﬂ%bto_@%?t7j—y—71/# LY RE
L7z 7 A BEET O WNIR O VIR LEEK & LD BBEITITT—K L REFRER B,

T CHGTT TTGATTCT GG CAGGCGCOCTHTTGTCAT TTC G GCT GCCCACC G GCAGAAG A ACGAA, cccm'c COCGGCAGCACAAATGC ACA GG T TCOCGCG TCGNG TG A
IU 20 4p 9

1) A lehlmura Y Baba, M Tsuhako, et al., Chem Pharm. Bull., in press.
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Mutation and Polymorphism Analysis of Disease Causing
Genes by Capillary Electrophoresis
Naoko Yashiro, Seiko Matsuda, and Yoshinobu Baba*

Department of Medicinal Chemistry, Faculty of Pharmaceutical Sciences, The University of
Tokushima, Shomachi, Tokushima 770, Japan

- ABSTRACT
Capillary electrophoresis was applied to the detection of mutations and polymorphism on
human genes towards DNA diagnosis of human diseases. We used capillary electrophoresis coupled
with the PCR-based techniques, including restriction fragment length polymorphism, single strand
conformation polymorphism, variable number of tandem repeat, dinucleotide repeat analysis, triplet
repeat analysis, and hybridization technique. In these instances, electrophoretic conditions were
optimized in each case and the precision of the measurement were examined in each case.

FCHIC

BARE EDOH2RERIT., CORRERFISEI AEEPLZRITER L TH5, IH
SDEREPEZRIZIERICHENT A X, KEOBRTFEMATMEICT 52DAIL 6T &
BOBEZEFVNIVTORRERBHICERT %, Held, Fr EF ) —BIIKEIERAWICEE
DEBREFLUEDRIL DI HIZ. B4 TRBEREEZFOER - ZRIBITIIOVLTHREE
EDHTEIY, CHSOMEICE TN, F v E5 Y —BEKHkE L84 FIPCRIZE T
IR - ZLRENTHEH (RFLP,SSCP, VNTR, X 7 LA F K E— hEHR. FY L v b
JE— MNE. N TVFTAE-Y 3 ViE) RHAEDE T, TN TNOKRBEREBEEF
ICKITBEE - BEROBIT 21T > TE e AR THE. F+EFZ Y —BIUKEIEAWE
EFOEE - ZRBINIIB T A RBFHOREL LURHBENDIDIZ, EOLHBT 7
75 —INEETHEINERE UIERIIODVWTRET S,

i%

Bl KEEF EHAERE LZRIBRERF + E5 Y —BRKEI VY X T LB LU
T'EBEOJ TREOF v F5 Y —EXKEIZEE(ABL AMS, Beckman, HP, Jasco, Otsuka, Waters) %
AU, Yo7, DNAGFET—H—B JUVBEERFEH DI DD, </ 70¥ 75
A4 b=—A—. VNIRT—7% —% KUPCR-RFLPEFEY & A e, F+EF Y —id, 1&W
BDB-17%6A L. ¥+ ES VY —iTlE. B o—XFEEKBEEHEUTHEW:, ¥ 7
JMLBESHNTEA LT,
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HRLEER
3. DNABBHTD - D IZBEBEHOR %1  BTEEEDNADHY A4 X EZR Y v —BE
) <z— (PAA: RY 77 YT I K, HEC:

ErFoFraFilein—X, MC: £ F DNAH A X RY < —BE (%, wiv)
JElo—Z, PEG: Ry FL 7Y (bp) PAA HEC, MC  PEG, PEO
=L, PEO: RYZF L UAFTR) &

AT, DNAGFRE<—H— %2 L. 1-100 80-12  1.0-3.0 6.0-8.0

DNADY A X - BEEOMFRAKET U7z, 100-300 7.0-80  0.7-1.0 3.0-6.0
ZOER. ZLITRT LI, FhEh  300-1000 50-7.0  0.5-0.7 2.0-3.0
DORY T—Il&-> T, BE LBHTRREI 1000-10000  3.0-50  0.3-0.5 0.5-2.0
DNAY A XDREFRHEH ST - 72, 10000-30000  2.0-3.0  0.01-0.3

Hsrg Y 4 XD/NX O DNAL RIS

BH# (RFLP, Y X 7 LA F N E— MEN) OBEITIE. DNADKEZEEIHOgstont 7
W (FFIBVEIR) THETESHIZ. DNAY A XORENBFEZ TH -7z, Lo L,
HEHAK XY A XDODNAH B, 1 A$DNADFRBEENE U 58513 (SSCP,
VNTR, b Y 7L vy Y E— NMEW) BITOEHEEMIRETH -7, TDOXIBHEE.
DNAD 5k B & B w3 L $ Ogston® 7FILIZ—HHE T, MDETNEZEZ HLENH D, C
DIKENZEEN AN 57210, HASEMBELAVT, R v —BRFICEITHHE—41
DNADF A+ I 7 ZAZHEBEBE U, TOHER. R v—HBRFIZEBNT, DNAEZ, 5
HTDIAFITRAENTIDREDZA L T3 A= a a2l bl ENHNLE ST

Xk

1) M. Ueda and Y. Baba, Anal. Sci., 1997, 13(1), 109-112.

2) M. Ueda, H. Oana, Y. Baba, M. Doi, and K. Yoshikawa, Biophys. Chem., 1997, in press.

3) H. Inoue, M. Tsuhako, and Y. Baba, J. Chromatogr. A,1997, in press.

4) Y. Baba, T. Sawa, A. Kishida, and M. Akashi, Electrophoresis, 1997, in press.

5) Y. Baba, C. Sumita, M. Tsujio, S. Nitta, H. Sasawaga, T. Miki, and T. Ogihara, J. Chromatogr. B.,

' 1997, in press.

6) Y. Baba,J. Chromatogr.B,1996,687,271-302.

7) Y. Baba, J. Chromatogr. B.,1997, in press.

8) Y. Baba, "Analytical and Preparative Separation Methods of Macromolecules”, H.Y. Aboul-Enein
(Editor), Marcel Dekker, New York, NY, in press.

9) BBER, "RHOSHE KSR - BRHE", 1997, HRMEE X - 70— - TXHR

10) BBER, "FIVT I ) nI—",1997, FEHAR 1 T/ X T +— 5 A

1) BBER, "5y R Ty 7", 1997, BHME =X « 74 — « TXHR.

12) BIBERE, ¥ 1997, 117(5), 265-281.

13) BBERE, BEKRE, 1997, 41(5), 569-583.

14) BEBER REDHWH, 1997, 183(4), 285-289.

15) PAAH. FHER. BEHB. BEHFEE, Jasco Report,1997,39(2), 37-43.

16) BHERE, &5, 199746, in press.

17) BBEERE "BECBIZN\AMATS ) nv—", KN BEY v —F ), ERIF.

18) BB E M, "ERbFEI— X S¥rLEND, ALE, HIRIH.
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1) BABE* MWHEs. mEgHE. 2) TREE,. 3) LHEA
) RREER-SREGM 2) KEERK 3) BEK/ER

Capillary zone electrophoretic separation and activity measurements of
microorganisms

Masaki Torimura'*, Kenji Kano', Tokuji Ikeda’, Yukihiro Esaka®, Teruhisa Ueda®

1 )

Division of Applied Life Science, Graduate School of Agriculture, Kyoto

University 2, Gifu Pharmaceutical University 3, Shimadzu Corporation

In order to separate and characterize microorganisms, CZE was applied to the
separation and the redox activity measurements of microorganisms, where
specific redox enzymatic reactions in microorganisms occurring in the capillary
were simultaneously monitored during the electrophoretic process.

1.

T L ®IZ

—RIZEZEL OMPBREBDIEENZYE T TRAEHREZFLTEBY., 2o0%
HERMFEIIMBOEE - REBICE-TRARLY, ESMICkEEES -
ETENDLDONBERAIREILR2D, BOBELETI I YT U —ELKK
B (CZE) BMECHRBRAAZX-EFTORETCREIINEET S DI
BLTWD, RIFRXTIECZEZR WA Y ML D 4y BE R H ik O A &
LRI LE, EERERFG TR IER KB ENLSL, HEAOE
WK -EERBOLLLT, HRESCHBEOEEL D WVIZRTED
ZONIICEATHIERLIBONDZILEEZIZLN S,

— A TIDORBEBLELTOXF YT ) —NB/INTHE*HENSETES
DRIGHEERLZ L, PHEARCEBRERISZETEENITHBOSE L &
MBAENRFIZTEDELH[FIND, SHEEAFEDOHIICLY , A
AESHELMRANEREEYORE2BEICTEMcx3¢ELLNSE, &
NODEREZFEELL THRBOFRX YS 27 F V¥ —va v riRET 3
b, M—HMEEOCHMBRERE., SEEMREBICEZS4BED
HEZHRAS, MERE. 2 *DBELEHEREATEETS, £72. °h
COISHE LTEAEMBEORERCEAERAELEOHRRBE~ LB IE S,

2. E£&B

Escherichia coli, Pseudomonas fluorescens TN-5. Bifidobacterium
longum, Paracoccus denitrificans & % D EWIZ >\ T CZE 2B 1T
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Measurement of electrophoretic velocity of microalgae by CE

Keiko Yamaberi*, Yoshihisa Murai, Hisako Kondo, Yushi Hirata
Division of Chemical Engineering, Department of Chemical Science and Engineering,

Osaka University

Abstract

In applying CE to measuring the electrophoretic velocity of microalgae, their migration velocities may
be affected by the gravitational settling. To clarify this effect on the electropherogram, measurements
have been carried out by changing the capillary setup from horizontal to vertical. In the horizontal
setup, spike disturbances appeared apart from the peak of an electropherogram, which showed the
existence of algal cells migrating at lower velocities near the capillary wall due to the gravitational
settling. Such disturbance disappeared in the vertical setup and the electrophoretic velocities of
microalgae have been measured by varying the strength of the electric field.

1.EC®IZ

HHIBRE O HENGHR & LTEREE
WAKEANER SN TW5B, BREERAKE
FFHEEIEBRIC L) EAREM IO LT
IR LK BT TR S YL E
S AERLK & WA B o TR KT/ HE O T
HFOYRETFHALDOTHY, FOHRE
IR ARDOEREERZHSMITH T &8
HEETHD, T TCEEICL Y EXRDER,
UKEDE 2 M5 L. BRARTOMERED
HRET 21T 2 72,

—IRICCEERTIEE WA BRE 2 85720
100umBEE TOHNF ¥ T Y — A &
Nod, LU, iLRERHE2ETLHBEENOE
SOKENEE 2 MET 254, —MRICHEH S
NHEBEALD LB E DK ES B
IKFRICERE TIlLRE) Il F v ¥ 5
U —BEIZTRRER A U, IEH A iKEhERE 2l
ETERWIREIE V., ZODEAD
AR I S8 0 50 T B A 1T & R S
PEEICVNETHEERCERBL AV 4
WD 5B, A TIIKFRCEEE L EE

BCEEBOWE % B TIHHIBESE O BRI
B EWE LRI OWTHET 5,
2. ER

WA ERE L U CRKMALE Chiorella
pyrenoidosa IAM C212% i\ /2, 2LO T —
7 — 3K F V2B Vv>TModified Bristol
MediumZ HV>, 30°C. 10,000lux. 1%CO2
BRELEZFEREOIvwin TEE YT /-0 4
NaXEREDME 1 LA E LB O35~ 10ml
(1.3X 10" [cells/1] )& L5 8E (2,.000rpm.
15min) &, BFEWE & FERED ) » Bbulfer

(75mg/L K2HPO4, 175mg/L KH2PO4 : ik
) T2MREE L. U o Bbuller THLGLAS
Iml& b £ MWE LB AREER *CEE
B CH W,

R U722 BESRAEEE X H A% H890-CE

KFR) THH, Ty S5 —pSEE(C
RETEDLL)—HHB L, FYETY
—IEAES UMD T 2 — X KLy HF v ¥
T —Fa2—7 (£&100cm. 4 %4{%30cm
b L<id50em) THh ., WIGEHMRHNICIZE
OB AKEETH 5210nmE 2007
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A WV DRI Z680nmD 27 5 % J] v»
2o 72, BARDIKE)EBREHICBELR W
MWEHE LTIV IT— R HOTERAEE
VERBEZ WG U (BRI E2100m) . 20
SR % BEARTK B D R A BB & L
70

3. iR &

WM BEBLGE U 7 8K D JZAR T ERIN T B -
Co WHTASEINIIE % /N I L ZHLY A A T
BB ZIT V>, RS S RO 5
Fig. 10 X MRS 287, Sk
D ERCEE R EA2um & B o 7y LTS
LHNENEBLUOATF P A—%— ok
& BEEEOFH X Y Chiorellad B 11
1.036g/cm*Td > 72, Stokes? & diir
v=gDd(pa-p)/18uf & 9 5H LM oy ke
BEX0.39um/s & %2 B o TH50umBED
KEFYET ) — %34, kEIELS
ITBIITERERE S EZ T2 L1 B,

Fig. 212K 8, FEHMCEEBCEL A
CREIKEEE R, &R Y — 2 (viE
Ao FH S N D KD B R IKEYHT |4 s
EICBWTH EThorz, LA, ASFEH
CEXBE TR LY — B LIz R L 2
WEIZE WAL 2RO — & (H) 7S
RoNize THIETKE P ICBEAILE U, ik
BEEEATTE 72 o 2R S - v —
7 Thb, EHHCERETIZ DL ) Y
— 7B,

T RICE## 2 v, pH=4. 6. 9T®D
W DB S IR B BB A KRB o g
L2~z (Fig. 3) o EH DX 20kV/m
AT TSR R LB O S 128 L
BRI HEMMEER L, COBmETIEY 2 —
WERIZ X BIRE FA ORI i WA
BBTHD, T, EREROHBEIE N
Tild &K ARBEARDT S kR 1
RAIKED SR 10 LR TEX 21T 8/ &0,
C DFER L StokesD LR L h RE L
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ICERERE (0.39um/s) ASEEIREERE I
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Fig. 1. The distribution of algal cell diameter

(a) horizontal setup

(b) vertical setup

1 i I 1
0 6 12 18 24 30
Time [min]

Fig. 2. Comparison of electropherograms
measured at 210nm, pH=4 and E=20kV/m
by using a capillary of 50 Hm in diameter.
(a)horizontal setup (Le=50cm)

(b)vertical setup (Le=30cm)
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Fig. 3. Relationship between electrophoretic
velocity and electric field strength.
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Addition of alkyl diamines to high-molecular-mass surfactant solution on micellar
electrokinetic chromatography.
Hiroto Qzaki'*, Shigeru Terabe?

1) Kaneka Techno Research Co. Ltd.
2) Faculty of Science, Himeji Institute of Technology

1,6-diarninohexane (DAH) was utilized as a novel additive in micellar electrokinetic chromatogra-
phy (MEKC) using a high-molecular-mass surfactant, butyl acrylate/butyl methacrylate/ methacrylic
acid copolymer sodium salt (BBMA). The migration times of the non-ionic test solutes, naph-
thalene derivatives, were increased significantly by addition of 0.5 mg/ml DAH to the 10 mg/ml
BBMA in a borate-phosphate buffer (pH 8.0). The dependence of the migration times on the con-
centration of DAH and pH was studied. Adding DAH was applied to the on-line MEKC-ESI-MS.

1. %5

Boid, MUBEER L LTESFREBEERZ2 BV 3 0v81E /el 574~ (MECK) 12
WTRETLTWB 1™ ZWE CIITIIVEET Fh-23) ) vBET Fh—337 ) vEEIL EE A1 (BBMA)
CREFSINDI @S TFREGEERZEMCERTIHRAY L, BEEBE. e 20y, 34
YRETEEA2 EOBMBEIZ AT 2HBEY KOV THRE L TWVWE R, 4E., ERMICTE
HLRRBOSEEWNED ECREAHRHEEZE T B, 6~V 733y (DAH) ZHWV3FEICD
WTHRET L7z, BMBER JUPHOEEZ P.LIZHE N, W On0RB~DISHAERS L
776

2. E8R

MEKCIZZR B I ba=by b yh-} BUHP-3DCER A L. BEDFETER LY , BBMAILE—
THRUENORBEINEZ L OREH LIz, DAHIZHITFA/ 8% H Uiz, MEKC-ESI-MSITE
ABIZEER & RIS 1ERE LT,

. FEREBIUER

AN/ B R E AV 2 EMH L. DAHEBEORMEBEDOR KL izt —DEH
RSB TRELS 2D Z LM Lz, 1%BBMA% AV /=354 (pHS) . 0. 1 %DDAHEINIZ
£V EHL OBEIRFEILI2~3E &Y, BREIZVFRLEANRED bz,

—BlE LTHFESMERT DA A REEMERDOTriton X-10005BER 1T 7=
Bl%Fig. LIZ/RY, BBMABM CIIE£0BEIREETH D4, DAHRMIZ & ¥ IS5 210405
T& 7, PHIRTFEZRET L2 L 25, Fig 2I5RT & 5 IpHS-110#FE T, pHER & & 4
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(CERIBRTANE K R BEMIZEH > 7=, DAHD B % & T4y BERIEIZ & 5 CED RS (pHS) Dk
R, DAHELM TIIBYE/vvb " 774-B3)7TE LTCOPBRIIBO LN T, FMZ LV EKES
I E <250, BRIZFERDOFERITIA U2V EAVHA L,

372 Y EFR B OBBMAHRIZ 3\ T HDAHRIIZI R K &E W2 & v 5| AV I{/MEKC-ESI-MS
~DISHALYERATH S, EldDTriton X-100i%, ESITRERMIMAT 24 U BF JHdvafy
VHERT 57D, ThEeBERE L L TRNE2T- 72,

1) H. Ozaki, S. Terabe et al., J. Chromatogr., 680(1994)117-123
2) H. Ozaki, S. Terabe et al., J. Chromatogr., 709(1995)3-10
3) H. Ozaki, S. Terabe et al., J. Chromatogr., 716(1995)69-79

mAU
15

10

Fig.1 MEKC separation of Triton X-100.
Conditions: capillary, 38 cm (30 c¢m to the detector) x 50 um; running solution, 0.1% BBMA con-

taining 0.03% DAH in 50 mM phosphate-100 mM borate buffer (pHS8); applied voltage, 20kV;
detection wavelength, 195 nm.

Time / min

Fig.2 Dependence on pH of the separation solution.

Analyte: Triton x-100 (The last 8 of the peaks in Fig.1). Conditions: capillary, 50 cm (42 cm to thee
detector) x 50 um; running solution, 0.1% BBMA containing 0.025% DAH in 50 mM phosphate-
100 mM borate buffer; applied voltage, 20kV; detection wavelength, 195 nm.
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Analysis of plant drainage by capillaryelectrophoresis
Aromatic amines
Toshihiko Maruyama(1)
Yoshihiko Yagi(2) Tetsuya Mayahashi(2)
Organization : (1)Analytical Business Unit Analytical Group OTSUKA ELECTRONICS
CO., LTD.
(2)Water examination Laboratory Hanshin Water Supply Authority

Many kinds of compornents in plant drainage are analyzed by capillary electrophoresis.
Aromatic amines are one of them. We studied mobility of these compounds and analized 3,5-

dimethylpyrazol .

LI :

P 8 FE NN DKE DEAL URFSLBUKIZH W2 05 I VO EESRE L, 20
FEFRIAATH), FRMELZ LI FEFERT I VOIS EEZ TV, LELT VT
ZTHBRELTI 7 UT I VEEMELANLNTH o722 b, BEELESTY 2L TR
SAHEELAZEDS 3 ,5-VAFIVET— LV EREELDORISHEYW TH L EHEM S,
Z I TCLGBKPOERERTHED —HELT, TD3,5-FAF VT L EEEKKT
I VRDETEKERMEITBITLBEEFAEL. CHOOBESPEITNLEELONL THE
DHEKR & FH L7z,

FE&
HHEE
CAPI—-3200 Fvt5)—BEXRXEATA

FHERHE 3.5 VAFNET—NV, 0TI/ T2 )= . mT3I) T )=V, pT
I/ T2/ =NV, o TI/EEFR. 0TI /VREER. pT I/ REBER., T2 .
Tz I)VBRFE. DL- 72 V7S5

Ta5HEK - HUERRE T L3512 TEREX
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FEHEW T O S BERRET
3.5-VAFINET—VBIEHEFKRT IV OREICOWTY VEBEF MY ™ AKEKE
ARTERF M) U AKBBOpHIZ L 5B X L 72 RICINHITTIVF IVAIVEK VB,
A 707X A M) CE2RMLZOEZELRE LT

THHEK DI
EEMEOSBESRA ORI 2RI TR EZ @S R EBEICHGR Lo EB S
SV A

BRLEE
3.5-VAFNET—NVBLPEGHERRAZFEFKRT I /I3 KEBEIC BT 5 pHOKET
PUTRHEIIZEETHTAZ LI TE Lo Bl T 3I /) 72 /)=, mT73I/)7
/=, p T3/ 72/ = VOFBICIIHETELD, TVXNVANVKRIEE, A2
O7FF% A M) 2 RENERICIRINT 5 Z &2k DHE 058 M E L 72, pH2. 5D KENE
WTIEEAEDTBERIERTE 225 3 005&0V) RWHTEM % ZE L7, pHIDIKENA
WTIIRNF 2 EH L TAERTOEEDOTBETIFIEL K Rd 572055 5PN & v ) i
HTERAPRUETEL-OEBEKOFRMEAREZRX 7 -2 VT T5DICEBTHENHE
FiHSER b,

THHEKDOTHN S 12> THRIHAE L 7 EERBIIRIE T 5 00 Ews D B A E D »n
EAHTHY, TR LDAORSPREINAZELEZ ONL-®, RIMANTHEHE
SPHIDIKBY B CTHOMT & T o720 TOER, THHEARABGTIZ 3, 5- I AFVEFT— L
PRHINZ, LPLIOFRBTIERRERETBE L TWAE-OT7 VX LA VKB
2L, BERBOANRY MVERB L2 OEBE L TWA I LA BALER YT 7,
FLZDMELS DY - OIS REEYE L U CRATEERT I VARG EEZ D
NELDBNKOPRIBT BT ENTES, L LRSS E OSEESAH 535450 5
5720, BEABIIBOWTHRE LA&BH L) 4B S SICOEEBORT T30 5 LEMH
BH5b,
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SIMULTANEOUS SEPARATION OF METAL IONS AND ANIONS
BY CAPILLARY ELECTROPHORESIS

KATSUSHI SASA, YASUHIRO SATO, KEIKO KITAGISHI
(OTSUKA ELECTRONICS CO.,LTD)

ABSTRACT
Complexation of metal ions with chelating agents is applied to the analysis of
metal ions by capillary electrophoresis. Conditions of electrophoretic separations
of metal chelate compounds overlaps those of organic and inorganic anions.
We successfully achieved the simultaneous separation of metal ions and anions

in the presence of chelating agents.

1. #E

FrESU—RBEAXMEICETIAAUIWE VT, B AV EBIF 00K
BERSHAEARBOEREL DI ENSHIOSIEERLTLS, LML, 2O
FETREEHMEZTS5HE. Buffer DXR. FrES Y —DORBIREDOREIE
MicyaHEMLLN S,

ERAT VEBAGX LU IRELBEAF U EBRT I LRASA TS,
ECT. SECOBREAVTERRIFUVEADIF U EL. BRBOBA 4 0HR
BLEORBIAFMNAETHINMRNZIT 1.

2. BB
FrESU—BAANERT. XEBFHBECAPI—-3200, FvES51U—IL
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3. BREBLUER
ERAAVERBAF U EEARIWEITS OIS, FL— FREDRIRMAEEIZ

55, TORRII. BHAE(ALILIM FILIMNUIVER) O BT DL
BEOXEX(ZE>TEDHS,

SER. B AV GHROPTLHENBREOXSLRBOB A4 LHBBRER
WTH ML IMUVES L F AL IMUVERHI D2D D F EIZDOLVTREZ{To1=.

B1&E2(TRT &I RMAFERAFLEE RBORAA U ELUHBBROR

BRI MNEIRETHH EMt DO h o =,
. BBROERMAF L OIBADEALHLIOF L— FEREORROBRNE L

fTo=-DTHHLY TREZEITS.
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Fig.1. Electropherogram of metal ion and inorganic anions
® C- @S0¢e @ Nir @ BOss~

®

Absorbance
$
S)
®

_

Migration time

Fig.2. Electropherogram of metal ion and organic acid
® formic @ succinic @ citric @ acetic ® Niz+
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The Effects of Salts in Sample Matrix to Capillary Ion Analysis
HIDEKI SASAKI* , JUN YONEKUBO
Nihon Waters K.K.

The effects of salts existing in sample solution on capillary ion analysis was studied .
Two facts was declared that (1) the conductivity of sample solution effects to
electroosmosis flow , the electroosmosis flow increase according to sample conductivity ,
to avoid this effect adding same salt in sample is effective .(2) the ion strengthen effects
to peak shape , the peaks become broader according to the ion strengthen of sample
matrix , it is remarkable specially in the case of weak base, finally the peaks
disappear .

LEE (3 7)-Myaic BT, 307 vl ET A EEFRIZTEE IO W T T~/
EZHLUTORPHA Lz, (1) 477 VEROBRCEERBERESRICEE L, BRAE
HEVPRESZDIHVERRERITE 2D, COEBLERT L LT, fv7 v c—
REDEZRIMT 2HENENTH o7, (2) V7 VOMVEEIZL /BRI E L, #F
THEDBENE AV 737 0= 122 0, BRICE VDB A TIZ S DL HEE
& T BRI -JIZEET 5,

2.8 | [V 7-5548)CIA Analyzer (¥vt° 7)-E&RIXEIVA7A ; Waters) . Millennium 2010
v.2.22 (7 -J5LHE ; Waters)

[r#7%&fF] Capillary : 75 x mX60 cm (A% 52.5cm). Detect : Indirect UV at 254 nm.
Voltage . 20kV Negative Polarity, Injection . 10 cm hydrostatic for 30 sec.

Running Solution 1.- 5mM-Potassium hydrogenphthalate , 2.5v/v%-OFM anion
BT (Waters) , pH 3.2 with Phthalic acid

Running Solution 2. 5mM-Sodium Chromate , 2.5 v/v%-OFM anion BT (Waters) ,
pH 11.0 with 0.1N-NaOH

SAHRKUZER | Fig 1AZTKEIN v77- L&A B, J2/ERE VU BR DRIV -V 254 L7 b O
DEREITHL, TOKRIL, Y7 VHOPERAOMREDIYEZ ., +v7° VO BERITEE 5
ZAhE, TR CIKEIEH D E L > THB D, FEIC 22~ VLS O KBTI AR { 72 5
TWRENL, BEREERPFELLZoTWwBbDEEL LN, —F., Fig2 i3F 470
\C NaCl 2 ZNZHEBET T 10mM 2% 2 X ) B L 72300 -V DI TH B, A7 =
DEDFEICL 2 ERBEEOEIN T VER T TERLERL I E/h8 VD, BRE
ERDES, ROKBRERASZNZRTIHIZE L WEE > TW2, THLDBEEIZUT
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DEYITEZDEHBTETH 072, YT VEFEALSBERTIE. 50 7-BTH 7 b E 5%
NI RE T LS AZREICDH D100, RERTEHERLZEFICRIF-ERE®RICK
2TH Y. STHFABER TR 7)-FOKEN v77- T 20 2 EER T A7 MEICE
%0, KEIRERICENH A,

Fig.3, Fig.4 (3 10ppm ® Taurine (MT=4.0min Fif%) #5547 L72d D THIE(
»& LT 20~1,000ppm ® Cl (MT=2.3min #7%) {tvHHELE L TV 5%, Taurine (Z (4
v THBETD, TOEETIZIKEN v77-0 pH % 11.0 2T BETT A0+ % H1%I L.
Taurine Z¥{IAD{t/ & L THIL T 5, {FET S Cl v DOEE T -/ BIRASKREICT 0
Mo Twnah,
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