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13TH SYMPOSIUM ON CAPILLARY ELECTROPHORESIS
December 8-10, 1993, Tokyo, Japan

PROGRAM
December 8, Wednesday

12:00~12:05 Opening Address H. Nakamura, T. Okuyama

12:05~13:05 Chairman T. Okuyama

1. Selection of Operational Electrolyte Systems for Bidirectional Isotachophoresis (II)
Takeshi Hirokawa” and Yoshiyuki Kiso”

DApplied Physics and Chemistry, Faculty of Engineering, Hiroshima University,
2)Hijiyama Women's College

2. Simultaneous Analysis of Anions in Fresh Concretes by Capillary Isotachophoresis
Kazuhiro Kobayasi, Kazunori Hodouchi, Hiroshi Matsubara and Akifumi Yamada
Nagaoka University of Technology

3. Use of Cyclodextrins in The Isotachophoretic Separation of Inorganic Anions
Keiichi Fukushi” and Kazuo Hiiro®

1)Research Institute for Marine Cargo Transportation, Kobe University of Mecantile Marine,
2)Kobe Women's Junior College

13:05~14:05 Chairman T. Hirokawa

4. Countercurrent Electroconcentration (VI)
Hirofumi Tanaka, Shinya Kitagawa and Takao Tsuda
Nagoya Institute of Technology

5. Electrochromatography (XV)

Masakuni Nakashima, Shinya Kitagawa and Takao Tsuda
Nagoya Institute of Technology

6. Simulation Study on The Generation Process of Electroosmotic Flow
Hideo Sakamoto”, Taira Fujimura”, Michihisa Tsutahara® and Toshio Takagi®
I)Hyogo  Prefectural Institute of Industrial Research, 2)Department  of
Mechanical Engineering, Kobe University, 3)Institute for Protein Reseach, Osaka University

14:05~14:20 Recess



14:20~15:20 Chairman K. Fukushi
7. Study of Capillary Temperature in Capillary Electrophoresis
Tetsuo Nishikawa and Hideki Kambara
Central Research Laboratory, Hitachi, Ltd
8. Effect of Methanol in Sample Solution on Capillary Electrophoresis
Masafumi Tomita and Toshiko Okuyama
Department of Legal Medicine, Kawasaki Medical School
9. The Relationship of Linearity and Total Amount Introduced by Electromigration
Hideki Sasaki, Jun Yonekubo and Takayuki Takahasi
Nihon Mlllipore Waters Chromatography Division

15:20~15:35 Recess

15:35~16:55 Chairman A. Yamada
10. The Use of On-Line Sample Cocentration to Increase The Sensitivity of Capillary
Electrophoresis
M.Merion”, R.H.Aebersold”, M.Fuchs"” and Masaaki Suzuki”
1)Waters Chromatography Devision of Millipore Corp., 2)Waters Chromatography Division
of Nihon Millipore
11. Deveropment of A Capillary Electrophoresis System with On-Line Sample Pretreatment
Ikue Morita, Akiko Hachisuka, Takeshi Yamazaki and Jun-ichi Sawada
National Institute of Health Sciences
12. Selective Analysis of Metal Ions by Capillary Electrophoresis
Takeshi Hirokawa”, Wen Xia", Takao Ohta”, Takayuki Shibayama”, Kazuhiro Nishimoto”,
Fumitaka Nishiyama” and Yoshiyuki Kiso”
1)Applied Physics and Chemistry, Faculty of Engineering, Hiroshima University,
2)Hijiyama Women's College
13. Effects of Additives on The Separation of Metal Chelates by Capillary Zone Electrophoresis
Takashi Yokoyama and Michio Zenki
Faculty of Science, Okayama University of Science

December 9, Thursday

9:00~10:00 Chairman Y. Kiso
14. Determination of Ions in Water and Solid Waste Leachates
Yosiyuki Takahasi”, P.Romano” and J.Krol®
1)Waters Chromatography Division of Nihon Millipore, 2)Waters Chromatography Devision

of Millipore




15. Separation of Alkaline Metal Ions by Capillary Electrophoresis with A Photodiode Array
Detector
Katsushi Sasa, Masumi Ono and Keiko Kitagishi
Otsuka Electronics Co.

16. Use of Organic Modifers in Micellar Electrokinetic Chromatography
Koiji Otsuka”, Ryo Koike"”, Mitsuo Higashimori”, Kaoru Karuhaka®, Yukihiro Okada® and
Shigeru Terabe®
DDepartment of Industrial Chemistry, Osaka Prefectural College of Technology,
2)Department of Industrial Chemistry, Faculty of Engineering, Kyoto University,
3)Department of Material Science, Faculty of Science, Himeji Institute of Technology

10:00~11:00 Chairman T. Sawada

17. Effects of Oils on Separation Selectivity in Microemulsion Electrokinetic Chromatography
Yukihiro Okada” and Shigeru Terabe?
1)Department of Industrial Chemistry, Faculty of Engineering, Kyoto University,
2)Faculty of Science, Himeji Institute of Technology

18. Analysis of Environmental Pollutants by Electrokinetic Chromatography (X). Analysis of
Lower Aliphatic Aldehydes
Sahori Takeda, Shin-ichi Wakida, Masataka Yamane, Akinori Kawahara and Kunishige
Higashi
Osaka National Research Institute, AIST

19. Micellar Electrokinetic Chromatography Using High - Molecular Surfactants: Use of Acrylic

Acid - Acrylic Ester Copolymer

Hiroto Ozaki® , Shigeru Terabe® and Akinobu Ichihara®

1)Kaneka Techno Research Co. Ltd., 2)Faculty of Science, Himeji Institute of Technology,
3)Dai-ichi Kogyo Seiyaku Co. Ltd.

11:00~12:00 Chairman Y. Akada

20. Separation of Free Amino Acids by Capillary Electrophoresis
Toshihiko Maruyama and Kiyoshi Maruno
Waters Division of Nihon Millipore

21. Capillary Ion Analysis Applied for Forest Chemistry (II) -Analysis of Aromatic Compounds-
Jun Yonekubo”, Hideki Sasaki”, Yoshiyuki Takahashi” and Minoru Terazawa®

1)Waters Chromatography Division, Nihon Millipore, 2)Faculty of Agriculture,

Hokkaido University
22. Carbohydrate Analysis by High-Performance Capillary Electrophoresis as PMP Derivatives

Susumu Honda, Isao Sasaoka and Shigeo Suzuki

Faculty of Pharmaceutical Sciences, Kinki University

_Ix_.



12:00~13:00 Lunch

13:00~14:00 Chairman Y. Baba

23. Application of Capillary Electrophoresis to Pharmaceutical Analysis (VIII) Determination of
Alkaloids in Ohrengedoctho Decoctions and its Extracts
Nobuyuki Ishii and Yoshinobu Akada
Faculty of Pharmaceutical Sciences, Tokushima Bunri University

24. Capillary - Zone Electrophoretic Analysis of Organic Acids in Cerebrospinal Fluid from
Patients with Various Central Nervous System Diseases
Atsushi Hiraoka”, Isao Miura”, Jun-ichiro Akai”, Itaru Tominagaz’, Munekazu Hattori” and
Hideki Sasaki’

1)Kyorin University School of Health Sciences, 2)Department of Neuropsychiatry, Chiba

National Hospital, 3)Nihon Millipore Co.
25. Non-Enzymatic Formation of Cisplatin-Glutathione Complex Molecules and Their Detection
by Means of Capillary Electrophoresis
Satoshi Nitta”, Hideo Sasagawa”, Shigeru Matsukawa® and Chizuru Sugimoto®
1)Otsuka Electronics Co.,Ltd., 2)Fukui Medical School

14:00~15:00 Chairman S.Terabe

26. Determination of Benzodiazepine Antiepileptics in Serum by Micellar Electrokinetic
Chromatography
Masaoki Imazawa and Erika Akahoshi
National Institute of Neuroscience, NCNP

27. Determination of Unbound Drug Concentration by High-Performance Frontal Analysis /
High-Performance Capillary Electrophoresis
Toshio Ohara, Akimasa Shibukawa, Yasuki Yoshimoto and Terumichi Nakagawa

Faculty of Pharmaceutical Sciences, Kyoto University
28. Investigation of Enantiomer Excess by Capillary Electrophoresis
Yasuyuki Kurosu, Yoshiko Shisa, Yasuyo Satou and Masaaki Senda

JASCO Technical Research Laboratories Corporation

15:00~15:40 Chairman K. Otsuka

29. Chiral Separation of A New Xanthine Oxidase Inhibitor, BOF-4272, by Using
High-Perfprmance Capillary Electrophoresis
Yasuki Yoshimoto”, Akimasa Shibukawal), Témmichi Nakagawa”, Masuhiro Nishimuraz),
Shinsaku Naitoh®, Hideo Sasagawa” and Satoshi Nitta”
1)Faculty of Pharmaceutical Sciences, Kyoto University, 2)Otsuka Pharmaceutical Factory,
Inc., 3)Otsuka Electronics Co. Ltd.




30. Separation of Enantiomers by Affinity Electrokinetic Chromatography Using Avidin
Yoshihide Tanaka” and Shigeru Terabe®

D)Nippon Boehringer Ingelheim Co., Ltd., 2)Faculty of Science, Himeji Institute of
Technology

15:40~15:55 Recess

15:55~16:55 Invited Lecture Chairman H. Nakamura
Douglas Westerlund (Uppsala University, Sweden)
"Capillary Electroseparations of Peptides and Carbohydrates Utilising Secondary Equilibria"

18:00~20:00 Banquet
December 10, Friday

9:00~10:00 Chairman T. Tsuda
31. Advanced Fluorescence Detector for Multi - Capillary Electrophoresis
Kyoji Ueno” and Edward S. Yeung®
1)Developmental Research Laboratories, Shionogi & Co. Ltd.,
2)Ames Laboratory-USDOE, Iowa State University
32. Development of UV Pulsed Laser-Induced Capillary Vibration Method and Its Application to
Ultrasensitive Detection of Ultramicro Amounts of Amino Acids
Tamao Odake, Takehiko Kitamori and Tsuguo Sawada
Faculty of Engineering, The University of Tokyo

33. New Fluorescent Labeling Reagents for Capillary Electrophoresis Based on Semiconductor
Laser Fluorescence Detection

Midori Watanabe”, Totaro Imasakaz), Takashi Kaneda® and Masanobu Siga”

1)Center of Advanced Instrumental Analysis, Kyusyu University, 2)Faculty of Engineering,
Kyusyu University, 3)Dojindo Laboratories

10:00~11:00 Chairman T. Nakagawa

34. Studies of Carbohydrate-Protein Interaction by High-Performance Capillary Electrophoresis
--Measurement of Binding Constant by Use of Competing Carbohydrates--
Susumu Honda, Shin-ichi Yasueda and Atsushi Taga
Faculty of Pharmaceutical Sciences, Kinki University




35. Studies of Carbohydrate-Protein Interaction by High-Performance Capillary Electrophoresis
--Introduction of Ionic Groups for The Binding Constant Mesurement of Neutral
Carbohydrates--

Susumu Honda, Atsushi Taga and Mika Mochizuki
Faculty of Pharmaceutical Sciences, Kinki University

36. Determination of Antigen by Affinity Probe Capillary Electrophoresis

Kiyohito Shimura” and Barry L. Karger”

1)Faculty of Pharmaceutical Sciences, Teikyo University, 2)Northeastern University

11:00~12:00 Chairman T. Takagi

37. Membrane Fraction Collection for Capillary Electrophoresis - Post Run Analysis CE
Fractions- : '
Sachiko Machida”, Yung-Fung Chengz), William Warren® and Martin Fuchus”
1)Waters Chromatography Division, Nihon Millipore, 2)Waters Chromatography Division,

Millipore Corporation
38. Application of Curdlan Gel Electrophoresis to Biopolymer Analysis
Kenji Hamase, Hiroshi Nakamura and Terumi Nakajima
Department of Analytical Chemistry, Faculty of Pharmaceutical Sciences, the University of
Tokyo
39. Separation of Nucleic Acids and Proteins by Capillary Electrophoresis in The Presence of
Soluble Linear Polymer
Hiromi Yamada, Satoshi Nitta, Katsushi Sasa, Masumi Ono and Keiko Kitagishi
Otsuka Electronics Co.

12:00~13:00 Lunch

13:00~14:00 Chairman S. Honda

40. Capillary Electrophoresis of SDS-Proteins Using Pullulan Solution as Separation Medium
Manabu Nakatanil), Akimasa Shibukawa® and Terumichi NakagawaZ)
1)Pharmaceutical Research Dept., Nippon Boehringer Ingelheim Co., Ltd., 2)Faculty of

Pharmaceutical Sciences, Kyoto University
41. Evaluation of Pullulan Solutions as the Separation Media of DNA Fragments in Capillary
Electrophoresis
Eiichi Kogure, Keiichi Kameyama and Toshio Takagi
Institute for Protein Research, Osaka University
42. Basic Studies on the Conditions of Capillary Isoelectric Focusing
Takashi Manabe, Tamotsu Tomohiro and Shigeru Terabe

Faculty of Science, Hime;ji Institute of Technology

_X]I_



14:00~15:00 Chairman T. Manabe

43.

44,

45.

Behavior of the Complexes Formed between Sodium Dodecyl Sulfate and Protein
Polypeptide or Peptide in Free Solution Capillary Electrophoresis

M. Rezaul Karim, Susumu Shinagawa and Toshio Takagi

Institute for Protein Research, Osaka University

The Analysis of Human Serum Proteins by Capillary Electrophoresis Using Z1-Methyl
Toshihiko Miura”, Yuko Aizawa”, Yasuhiko Obara”, Shigemitu Yabuldl), Tadao Funato?,
Takeshi Kawamuraz’, Shigenori Tsubo” and Sachiko Machida®

1)Department of Clinical Laboratory, Tohoku University Hospital, 2)Department of Clinical
and Laboratory Medicine, Tohoku University School of Medicine, 3)Kyowa Synthetic
Medical Laboratory, 4)Waters Chromatography Division of Nihon Millipore

Separation of DNA on Free Flow Electrophoresis. 4. Electrophoresis by Using of the
FFEU/FM for IML-2

Hidesaburo Kobayashi”, Takashi Goma”, Muneaki Inagaki®, Naoaki Ishii® and Syunji
Nagaoka®

1)Faculty of Science, Josai University, 2)School of Medicine, Tokai University, 3)NASDA

15:00~16:00 Chairman T. Kitamori
46. Direct Observation of DNA During Gel Electrophoresis

47.

48.

Hidehiro Oana”, Yuichi Masubuchi”, Mitsuhiro Matsumoto”, Masao Doi”, Yukiko
Matsuzawa® and Kenichi Yoshikawa?

1)Department of Applied Physics, School of Engineering, 2)Graduate School of Human
Informatics, Nagoya University

Multiple Sheathflow Gel-Capillary-Array Electrophoresis for DNA Analysis I. Multi-Color
Fluorescent DNA Sequencing

Satoshi Takahashi, Takashi Anazawa, Katsuhiko Murakami and Hideki Kambara

Central Research Laboratory., Hitachi, Ltd.

Multiple Sheathflow Gel-Capillary-Array Electrophoresis for DNA Analysis II. Study of
Multiple Sheathflow Method

Takashi Anazawa, Satoshi Takahashi, Katsuhiko Murakami and Hideki Kambara

Central Research Laboratory., Hitachi, Ltd.

16:00~16:40 Chairman H. Kobayashi
49, Analysis of Human Genetic Information Using Capillary Electrophoresis

Yoshinobu Baba”, Riyo Tomisaki”, Mitsutomo Tsuhako”, Satoshi Takahashi® and Hideki
Kambara”
1)Kobe Women's College of Pharmacy, 2)Hitachi Central Research Center
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Invited Lecture



CAPILLARY ELECTROSEPARATIONS OF PEPTIDES AND CARBOHYDRATES
UTILISING SECONDARY EQUILIBRIA

Douglas Westerlund
Analytical Pharmaceutical Chemistry, Uppsala University Biomedical
Centre, Faculty of Pharmacy, P.O. Box 574, S-751 23 UPPSALA, SWEDEN

hort peptide

Electrophoretic mobilities and capacity factors for short peptides were
determined in micellar electrokinetic systems (MEKC) using UV-detection
at 210 nm (1). On the basis of determined capacity ratios.
taurodeoxycholic acid was found to be a selective micellar agent for
peptides. Structural features other than hydrophobicity were found to be
decisive for the distribution of the peptides to the micellar phase. Basic
peptides containing arginine were more highly distributed to the micelles
than others, indicating the importance of electrostatic forces in the
distribution mechanism. In systems with polyacrylamide-coated
capillaries the micellar velocity toward the anode is larger than the
electroosmosis, and conditions permitting splitting of a series of related
peptides, i.e. some peptides migrating with the micelles and others
toward the cathode resulting in infinite selectivities were developed.

Enkephalin- eptides and protein kinase A trates

Neutral and anionic micellar agents, the former also in the form of mixed
micelles with hydrophobic amines, have been used for studies on the
separation of enkephalin-related peptides and protein kinase A
substrates. The electroosmosis has been controlled by pH, capillary
coating and the addition of cationic monomers to the BGE. Use of anionic
micellar agents at low pH, where the solutes are positively charged, give
often high selectivities but low efficiencies; the latter effect probably
being due to electrostatic surface interactions between adsorbed anionic
monomers and the cationic solutes. The use of neutral or cationic micellar
agents is therefore preferred. The separation window can be increased
by combining reversed osmosis and neutral micelles, when the solute
electrophoretic mobilities are directed against the cathode. The influence
of peptide structure on the distribution to the micelles, studied by
determination of capacity factors, indicate that electrostatic interactions
play an important role. MEKC is demonstrated to be an attractive
alternative in separating peptides that are difficult to separate by CZE.
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Carbohydrates

Glycoconjugates were separated by capillary electrophoresis at alkaline
pH and the migration order was investigated using different complex
forming agents in the electrolyte (2). Addition of cationic micelles,
formed by cetrimide (CTA) hydroxide, made separation of anomers and
element analogues possible. Boric acid gave the highest selectivity but
the peak efficiency was slightly lower due to slow kinetics of the
complexation mechanism. Although the background electrolyte had very
high pH-values no indications on instabilities of the fused silica capillary
or the analytes were observed during the separation conditions used.

An indirect detection technique was studied for mono- to
tetrasaccharides at alkaline pH. Tryptophan and furanacrylic acid were
used as anionic markers; N-benzyl-cinchonidium and nicotinamide as
cationic and neutral markers, respectively. Highest response was
obtained with the anionic markers, and the compounds with mobilities
close to the markers showed the highest response. The response pattern
followed generally the theory outlined by Poppe et al. (3). Pico- to
attomole amounts of the carbohydrates could be determined by UV-
detection at 280 to 290 nm.

References
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SELECTION OF OPERATIONAL ELECTROLYTE SYSTEMS FOR
BIDIRECTIONAL ISOTACHOPHORESIS(II)

Takeshi Hirokawa and Yoshiyuki Kisok
Applied Physics and Chemistry, Faculty of Engineering,
Hiroshima university, *Hijiyama Women's College

ABSTRACT - Bidirectional isotachophoresis was applied to the separation of
metal ions forming chelate complexes with EDTA. Electrolyte condition
suitable for the selective separation of metal ions as anions and cations
was discussed in relation to the difference of the stabilitity constants.

1. BLHBIC

HEOSRSHEBIKBESFEENIC 7=y - A F A vkt sE (WA
MEFHBEKkE). bidirectional ITP) ZWE T s &, CORHEXE L/ - SEH
FAT 27D CBREZPBELTCVWRFAE R SR VWEESER UL 2], p H 8
3-100HWHTHAIRFEBIABPAELLISBOBRBEK Y X7 2%2RL 7= I[31,
RRXEFBIRBETHERINTELZCODBRBERZRTRT=4vDHdL{RP
FAVDOABERBRI KT 2. TR OLESHEBRI KB EOBHTHE Y —F 1 ¥
SEBBBRORELIBE LU TCABPRBABO LI(RARIMWIDE (BERABYER) B
—F 4 v ITAFVEARFEDAA R L TRPFECELIN, RUFEORI IS
—IFNYS—rvhES - VEBREKBT 0BT - 1,

ChiItH L TR FREEEBIKkBEIE2HEBTERE T =4 - B F 4 VERK
SOERKSW - PCENTH 2R, GRAVBIANETHI2 B4 HEM%
Hfic& 2, S0 RBOBENFMCEHATEIETRROFEOREEALH
LWHB Y27 A0BRPARENESZ, ARATREARSIF AV THIBEELADERE
A4 V2EDTAF V- POARRLIOVRFEEREIEWHFNEFE B kB 578 = 5
b1, BRVUBIFATAEIETI-DEDTABLUTF L - VOBEBEEZ2RET 2 &
i, EBA A VOBRNSBEEZRENERS BRI DO BRBEARHFLF L -+
PDEEEEREODHEELZHL I L 1o

2. EBRFE |
st¥} & L T2 Ca, Mn, Ni, Cd, Pb, A1, Fe(I1),Y,La, Ce,Pr,Gd,LuZz O fh D E/LY % EH
L. B CpH%24. SAB L-EZEVEBOEDTAKBREMA e EDTAS
FUF - tOBHEORE. ANKRORECERALLBRAEREZR-1IKRL T
FHEEREOMUECEA LA REBREAREENBYERESE (Dr.B.Ga 5,
Charles univ., Prague) TPTFERNBEZEONERIZ0.25mTdH %, kBHEEXREKI
i3 ZK1-001(LABECO, Slovakia)%. SEBRELLTRBEIP-ZAHDO SO EEHA L 7.
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K- 1&La.Ce.Pr.GdD 3 bS5 —REMEDBERABAEWNARCEMLEEBAD
V- vYREKBBZRLABDTH S, FERBEIXRFETRIAH V- rvyoBERAY
BIR—E LRI, Y- VvEdd0RY—- YRUBMEBSEEREL NS, HHL
7-BBKI200M HC1 /B-T5=vy 77— (pH=23.6). BE#KZ20
nM 7E=7/XK,/BB (pH=4.8) T %,

COEMBETIEIMn (logK=15.63) 3L+ Vv —FrE2EREFHIF 4 v &L THK
BlLTwsoielTLa®CeR7=4> (F1v—+F) 8LUBFA v ELTH
BicRHENh TS, Pr, GAdLERBLETEEH SRS I~ F4 &
LTREFBLRBLSKBDT =AYy ELTHkETREII2MB, T3 L TMnZ2HEE
L7zB&. 1ogKT3.5(K35001) BRuEsL7=Fv- -hFtrWHEICER
MDBENTRETH 2 BEHNHS DT » fo

FEHLABEHE, BINEKEREET 2

hFA4> F=A
AV - rvdoHHERBRBELR EY I pH=4.8 pH=3.1
L — 3 Y DE REEHEHTHE T 2 + +e +
¥ 3 HHIFETHES o . oo GGG % GGG o
AcO” > AcO” Ly~ Y| o
250 T
-1 @ALEEBRER Ry
RE BB HE (T=AVY-F 4y HE . hFHvy-3Hwik) 1S0F  Mn®*(logi=15.63)
@ 100f
[ 3¢ 3
(1)20mM HC1/FY)" Yy, pHL=3.1 & sof s
(2)20mM HC1/ B8 -73=V, pHL=3.6 g 200:'f"""‘""’“?'E'T:H:?T"==:::::::::::::::-',H'
(3)20mM HC1/e -73/47 ay@k, phL=4.4 7 :'7:*7 pw-:Ammoﬁss//xf///
(4)20mM HCL1/ExF¥" v, pHL=6.0 & "°f >

GdY™: A(logK)=3.54

@E?&(jfi‘/'}-f’477'1&‘7:i\/y_s.},w?&) 100:-

CeY™: AlogK)=2.13 ]

. ]
/:Y': AflogK=1.65) ]

3 PO Y 2 i P P Y i1 i1 i i
0 5 10 15 20 25 30 a5
HHFIAR/  nmo i

(1)20mM NH4OH/B¥BEE.  pHL=4.8 or
(2)20mM NH4OH/H%7 oyfE&.pHL=4.8

(3)20mM NH4OH/MOPS. pHL=6.0

-1 @BA 4+ yOWHEESEE%ES
EREEEH

(1] BAME - LN#E - KEXRZ. SCE9 1, EBH (1991).
[2] T.Hirokawa, K.Watanabe, Y.Yokota and Y.Kiso, J.Chromatogr.,
633, 251(1993).

[3] W, KE&/Z . SCE9 2, B (199 2).
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SIMULTANEOUS ANALYSIS OF ANIONS IN
FRESH CONCRETES BY CAPILLARY ISOTACHO-
PHORESTIS.

Kazuhiro KOBAYASHI-Kazunori HODOUCHI-Hiroshi MATSUBARA-Akifumi YAMADA
Nagaoka University of Technology

Capillary isotachophoresis was applied to the simultaneous analysis of
anions, especially chloride, chromate and sulfate which are major constituent
anions of fresh concretes. Some difficultly was found in the simultaneous
analysis since their contents were extremely different from each other.
Therefore, two kind of detector were employed in order to perform the
analysis ; chloride and sulfate ions were detected by a potential-gradient
detector and chromate ion was detected by a UV detector ( A =254nm). 5mM
Ca (OH) = methanol (20%V/V) solution and 10mM CH:COONa solution were used as
a leading electrolyte and as a terminating electrolyte , respectively.
These anions in fresh concrete samples of 211 were detected simultaneously
without any pre-treatment of the samples. The time required for the mea-
surement was less than 30 min.

WS 2vIY-—bL BAOREMCAVWOAEAEEDOEE S D ITELBTI-
TWd, £fes MOKSLELEBEE->-TWREVWAY 2 Y =RNE, JLwvaav sy
—hEREN, AV M B BRI BRAL. KE2HALELOTHB. CHhOERH
RPSBIHTAF VL LTER., HItMA TV, Junq4y. BB V5 H
5. CCT. BEMABZZEMHA A VI3, BEWORLICESEESE| 2L,
AMELZEODTHETHE70sBAFVIZHOVTE. Iy v2ar 2y — k2%
BHREBICERTIEEBIHL TS0, BERECE(Eb-TV 3. B4
FUROVWTR, by ¥22v2 Y- OBREBELICESERL. £1-. HE
BEBMICEL . ChoRAAVORBITE T2 L CHHEL 228853, ch
ETHADA T VOV TORTER. BEILTVE0, HANESAXCREZLE
Barid. dE0RFEIOh TRV, 22 TEFRIE. B4 V2SI - 4
EEUTHEASRBRRBEZAVWACLICKY, ZJLyy2ay sy — OB
13V OEBEZIFICONTHREL 2.



EB EREIBLLTR. ENIREREBE2BA-HEASEEBER XKD OMRE
IP-3A (BEE) [EAWERHIZUVD-3A (BER) 2WMHTAEVWE. RKEEICR
R0, Tmm DA VWKENE & AN20.5mm O NWFKENIEDOPTFEF 2 — TH W=, KB TH
37w vaaryzy—-ra. SolERFABLTHBONEZ HERAW:, BRE
i, 5mMCa (OH) 2 +20% (V/V) X% ) -n%Y) -5, VISBREL
LT. 10mMCH:s COONa#%#2—I+LEBEREL L THWEBI T %21T- 2.

BRYE®E Jlyvvaavo)-rOELRHEBLAVMNIEIOYRTEZCLE. B
AL E»PSOREMA A VDODRBABBIONZZEDLS, $TELAVIMR-ZA MK
KOWTHESNEfTo 2. BYEREKBFFETTY -7, YV/BRBRELLT5mM
Ca (OH) . KBETHMEIT- LS. B4 FVDY - VIAKET. DEEs
FHEBCH- 0. YV—F, VISERBI5mMCa (OH) . +20% (V/V)
7hUvEEAWSE, V-UBRELHBROBE T 2N TER, LLL. HNE
BHEBTHE270ALBAA Vi3, BUYEREBCIRBE T2 B8 TELRP -T2,
FORD, BRELREATRFHZEER (L=254nm) 2AVTHRELE>ELTZE
ZAH. ZOBRET7LMVOBNENBHD., 2UbBA A 2RETA22LHBTE
P olze #CTC. COBRRBNOLENWAY ) = N%EY —F, YI/EBREIC5mM
Ca (OH) 2 +20% (V/V) A% ) - LTHWTIT- 12225, HEBIZH
- ERBTACEBTER. COEHIZ. LAV IMR-AMNBEORBAHCIEBWE
BBBonfzz®,. Jbvryaav i )—-bZHLTHY —F, VI/BRBEIC5mM
Ca (OH) 2 +20% (V/V) X% ) - LEHWT- 125, {1 4.
M AL TiE. BNABRESICEY., 20l 4 iz Tk, B8R
HBREREHANZCLRRLY. SHEH2u 1T, BARCOE - EBT2CL 8T
2o (Fig.1l) 1=, DMBERA A A V209 NS T4 —REV T NAMNDY
FRAEEEELEBE Lz 2R, BL—H L. ch&h, HEXSFTESKkHEA
HWaZEiZ&Y, JLbyvaav 2 —bhOEA U EFERZ LI, SHER
SO LANTRRAMETO> CEBARETH- -,

( uv
l. Omin

Cr03- —_

T

) ;ﬁ; 503" P
o .

potential A

gradient
differential
18 20 22 24 26 28min
Fig.1 Isotachopherograms for the separation of chloride, chromate,
and sulfate ion in fresh concrete solution.
Leading electrolyte, 5mMCa (OH), +20% (V/V)methanol:
sample volume, 2pul;chart speed, 2cm/min.
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USE OF CYCLODEXTRINS IN THE ISOTACHOPHORETIC SEPARATION OF
INORGANIC ANIONS

Keiichi FUKUSHI
Research Institute for Marine Cargo Transportation, Xobe

University of Mercantile Marine
and

Kazuo HIIRO

Kobe Women' s Junior College

The effetts of @-, B- and 7 -cyclodextrins on the Rz values of
several inorganic anions 1in capillary isotachophoresis were investigated.
The Re values of several anions (e.g. chromate, perchlorate and periodate
ions) increased with increasing the cyclodextrin concentration in a leading
electrolyte. On the other hand, the Re values of a few anions (e.g. fluoride
ion) remained almost constant or slightly decreased with increasing the
cyclodextrin concentration. For the determination of periodate ion, 8-
alanine was better than histidine as the buffer added to the leading elec-
trolyte. Triton X-100 was also better than polyvinylalcohol as the additive
for the leading electrolyte. The zone length for periodate ion decreased
or the zone disappeared with increasing the cyclodextrin concentration.

1. 8

DO EFIAEBEIKH Y vV AaLLBVT, BEORGETCRHERASHESR
ek v HBRESENR - HBAA4 Y, 7B FA VT VBV, VT
VBAA v, BEREBR - BEEBRI AV, BEW - 3 v aI v, V—F 1 Ik
HiIRBYBDOae—-vY27ua7F+2bM) Y (CD) 2FRMT2cdicky, DEETcEz
EEERLEY, COBV—F 4 Y 7HBDONy 77—ELTERF Y Y EHO M,
SEIBB-—T5=vEBRAWVv,a—, B—, - CDOBADEBRA A4+ > DRefHIX
TEHERERODWVWT, BIvHERAAT VvOBEHERLIRELEL., UEoBERIIoWVT
WET 5.



2. EB

KERERUEASHEBRAKIOWEBI P -2 ABAFEHLA., KBERIAR
1. 0mm, £EXE10cmOPTFE&F2—7ic, HRO0O. 5mm, EX15cm
DFEPHF2—-—TE2EELALIOTHS, RESBRBHEAEREELAH VWA, U —
F4 Y TBREI—-FRBOCD (~50mM) £0. 01%Triton X-100£¢&
225 mMMEBRTHD, B—T53=vTpH%3. 6 AL, 7—3IF 1R
10 mMEFBRF P U D LATHD., HEELTI mMOBRA X v 2850EKSS v 1 2%
BILEALL, AHBARABERYOISZ2WVWIZ105M150uAEL7%, 50uA
KWl f, SEIRSGFEERERA A ELT, 7usfg, FMSF4 8, 7 9L,
BIEHEE, 2 viLtY, 3 v, BIORBRI 4+ Y OReHOELZTHA N,

3. #R

DB IERBAA VOFBECH L TRBERY —F4 Y IIBDONy 77 —lto W
TR L., TOHER, Ny 77 —¢LTERFYUVyE2HWTHBI YR I + V1B
BBRZEZSF T LY~ vB2oFhi. BavRBUADO YV — viZ, BavEBE =
VHRBAA VOREGBBROSHERL S, 2 vEBRIA Y CHYT 3 b0THB EE
bhd., CHELSDVWTHRETRE N TH 2., LB A2RETSLDIIY—F 4 v 7
BCMABAHRMAELLTRERY E =L 7V -2 2HWRIBE, 3 vEBRI A B
BYVRBAAVEEDBT DI LRTERDP . CDOBENEMNT SN T,

Fig. kBT L B oERAA LD 20
Refixs kL7, FoVy—rvERBRD
L, a—CDTE40mM, y —CDT 18

3 0mMTREIBERLK., BbicH

NWfc/—vida v RBA 4 v ickY4T 3 3
bOTHBEEDLNBY, ChRIEOVT §
bEXLOIRRFTTHIMENS D, 1, 7 2
v Asfg, BEXRE, 2 v{tW1+ vba

-, B—, *y—CDORELZF, =i 1.2
EFHRefEBHRKLA.FF5F 4+ v BA
A v bB—, vy —CDiREVEHROEE

1.0 [ | | I
BTN, 79{tY, 3y EBIA v 0 10 20 30 40 50
BCDORBEICL VER - BBE2 )y Concentration of a-cyclodextrin, mM
. Fig. 1. Effect of a-cyclodextrin concen-

tration on the Rg values of some anions.
O, Cr0,7: @, F5 W, C1045 [0, I3 A, 10457
X R A, 104
1) BrE—, HENX, BFIORBIAH L XYV vs (BE - - SHBKKY) BRE
E%, p. T (1989).
2) S.Honda, H.Wakasa, M.Terao and K.Kakehi, J. Chromatogr., 177, 109 (1979).
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— COUNTERCURRENT ELECTROCONCENTRATION (VI) -
Hirofumi TANAKA, Shinya KITAGAWA & Takao TSUDA
Nagoya Institute of Technology, Gokiso, Showa, Nagoya 466

Countercurrent electroconcentration is based on counter flows in small
channels, in which are a pressurized flow velocity and an electrophoretic
velocity.

In this presentation, we will describe the countercurrent concentration
using a glass tube connected two reservoirs and also a new apparatus for
electroconcentration.

We use a filter instead of a glass tube as a channel.This new device
reduces the period, which is necessary for concentration.

(FLoic)

HREBEREBHEELR I~ O0RBEANSRETHORE, EBFBC+, —0BBEMNI
—He=A4 707 4—F—EMO{FIIRE T2, TOoORCEBIIENEHRELEBEEEXH
MT 2 dicEDAEL2BIABHELTCTEETLI2HAETHS (1)

PIAZE. BAA v 2BBELAVEAR. —BAZHCANBAREAL+BAEZ<1 72
27 4—F—CX->TKF T2, BEZHIMLES| 2175 &, BIBHE L 3 HE
BEAZERLOKREVAEGRENBAREEANALETSRACHE T, BEXBHENENE
REODPEIVBEEPENZROFEHFELBEPLHEMERIRF &h b, RERTR
DNAE, COAFEEZHAVEREZITVY, Fotooef /s Yo/ voryyvror
FHVV—VMNE (PQQ-gly) 2AVTHENCEREINIKREZEBEL &

ELELCREBEEXHAVC, 7405 — (FLEO. 45 um) @IS HLVWEBEZERL
BEEBEZT 7o BB, 740y —0WIANTCOEBEENMAT 2 HETD %50

(EE)

Vv VDBKEDODNABLIUPQQ-glyicffLTR,. Fig. 10BRREE:
FAWTREBHEET e Zo0FBRFVSZ2EE (HEBE1mm, E&1 cm) ToHI&H
MEBEERE600VERA VWKL (Fig., 3) §htv47u74—5—-TOR5IKRER
0. 037m8l, / mMinThbs, £y TODEBEHNIRAETHORSCDODTIRELTL
B0, 45 mD7 4 VI —CLZREEELF ig. 2IKRT, CORBERAVT
HmmBFE6 00V, XEELTFZ72Y -1, 3, 6—rYRLEVERFPY IA
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Electrochromatography (XV)
Masakuni NAKASHIMA, Shinya KITAGAWA and Takao TSUDA
Nagoya Institute of Technology, Gokiso, Showa, Nagoya 466

Electrochromatography is performed using a Liquid chromatographic
column with high applied voltages. It has two unique factors:
Electrophoretic movement of solutes and electroosmotic flow generated.
This two contributions may give an effective method for separation of
mixtures. In this presentation,we study electrochromatography using 0DS
and anion exchange columns. Using the former column, we study
chromatographic behaviors of benzoic acid and trimesic acid, and the

latter typical anions.

BL®ic

BRI/ brS574 -, Blksru<t 0574 -0h5 A cBEFLHML &
bOTHD. TORHYELTR, i) #5ohcBEHEBHME LS, ZHE
BOWTHEGNLEFEET 2, i) AHOR " BXBPHEICL 2 EXKE. i) EHER
&, BEOHIMI VAL Z2BLKEBER,. BEMBBF S 3,

CCT, ENER,. EXRERELEBEORBOFAHPRERLOBE, FEELHEPLDIC
BT EPTE, HLT,. BEHOREMFEQhERGoFEEE, LrdbifEhn
DBKEVEE, BEHB IS LARCHILZILEZFAHLT, BEETOICENTE 3,

BRABEARPEIRKHOEFEERKECT 2B, /3o HMT2EFEKEL T
NIEBRBVY, FRIREDRVWREETEZ V2 —VBOAELRZ, Ya—LVEIREZE
BOREZME T EERIARLTEERIETH %,

CHhFETHASLALELTR, AR2mmDAS5S2H 54, HEO., 5mmOF 70 v
H5A, HE2mm X1 mmOEFEMAEOLI VIS5 —F$ES5 Y -KRUS50 4
M7 a2a—-—XFYYhFeES5YV-DS562FVTER, £/, FEXHELTIRODS
(SHISEIDO Capcell ODS), G P C AIF & (TOSOH G3000SW) X EA2H W T & 12,
CHNLOMENLL, BRI/ 574 —RBI2BBE0RE. #iEFEAIC L 25
ERSTOBREPTELIZELEHSHITL TE 1o '

BE



#1550k, ODS (SHISEIDO Capcell ODS) B LU A A4 v e 2> FHEA (T
0SOH TSKgel IC-Anion-SW)& 72— X Fy UAF +EF3Y - ELAHVWTHBMLEL LD
ROV, R, BIZERUVRRicED, BRI UVEIBERRICL 2, BFR» >
LHFRIICHMT 22, HIMULRWRETRE, BEQBEK I v b5 74 —Tdh %o

R

i) ODSH 3 aick 2 BRI T4 BEH

ZEBEREMNYV A v BROBRAEBERA VWABAED /v /56 %Fig., 11T
Reo REBREMV AV VBETR, BBV IVRKERBEBHELEE -0,
BHEMAPABEIVDEL R > TW 3,

i) BRIBHFECLIZ2ES v (nob) L BREBROES v (osn)

HEEFEBROV (mob) BL U v (osn) LABROpHEDHBR E X TN, ABEHKICIT
BPHIEHAB L1 0mM~ e vEBE-KBRILF U9 aE s/, -1t 151 CRE
LicbD%2fEH LAk PHY9., 4DEED MY X v VEEDTAHBEEMEt X0 v (press)®
kHt=L {R (v (press)+ v (osm)— v (mob)) } 'oX(##LL ; #»354E, R
s BEERL) tHAV. LEEROBAHEBMOLILIc LD v (nob) 2. M ETH 2 =
/- VvOBRHEMOE/LLID v(osm)%ERD, Fig. 28BLUFig. 3IKRLT.
i) B4 A VR|_HS L XBEHOH
2mMﬁmfrUaA%aﬂeLt%AoanvraaA%Fxg 4 TRT,

a). - 10007 ;[ -
b). N N . B -
tain _5_ 3 . I U‘ | DO | L‘M A ‘ﬂk)‘# ‘g‘“ i
Tg - L] . = m\‘im: J
- - S . 4 H P 2y e - 7 __1_ -
E s.00 .
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~
. l :5\'
¥
7 .4_1#/ .
O I I
o .
sa0f” ‘ L S § T
o 7.0 s.0 16.0 . *#U ![ -

vith fapplled voltage 1.5kY

o = o Figure ¢

1} without applied voltage

2} witb applicd voltage 5kV

3} vith applied voltage 7.8kY
4} with applied voltage 10kY
§) with appiied voltage 12.5kY

Fig.

wlth applied voltage 8. 8%V~

Flgure t

Efflient:10oM Malonic Acid Sodium Salt
{pH8. 0} /Methanot {50/50)

Efflient:0.75 d h .
Satpleia). benzalc Acld b). Trinosic Acie ol : 4 lencr o¥ Sodiua Phthalate 0.15aM HEPES SXNcthanol
o:
Colunn:l.D.50 4 m X7.5¢a packed ¥ith ODS(dp 74 n) "

Coluan:1.D.50u m X14ca packed with {C-anion{dp $u m)
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SIMULATION STUDY ON THE GENERATION PROCESS OF ELECTROOSMOTIC FLOW

Hideo Sakamoto*, Taira Fujimura*, Michihisa Tsutahara**, Toshio Takagi***

Hyogo Prefectural Institute of Industrial Research*, Department of Mechan-
ical Engineering, Kobe University**, Institute for Protein Research, Osaka
University***.

Simulation of the generation process of electroosmotic flow in capillary
electrophoresis is being tried using NAVIER-STOXKES equation. A reasonable
result has been obtained that seems to simulate the very initial process.
Problems to be overcome for simulation of the total process will be discuss
ed.
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Fig.1 Distribution of Interfacial Charge.

CORBTH]L. MOIICHEHRABHEEMM B E. KBEBRTOLEHBH L. 2O BH
EEOREVCIKREALT. 4K RUIBLANBEHH 2T YIEEL N3,
CORGERHHNOBCR, KABROKBICEIVBELEEbIKLANIZEREh,
ODERELUVTEFRBIIBO TR, REXHRIBRRICEBIELELI N3,
FYIalb—varTik, BEMNE. EOFVRETIAE CRRBOEES &
MEDEHIICEATEDEFTHBICOVTRDBEIIEE Lz,

(2) WAFHEzEZ 3 XMHABER,

(1) DEIRERLLUCEOFOREBELAMAFERICLIVER TS &,
X (1) D&HicEE 3,

duv L d{ dv dv
Pa: = #7a\" 7))t R 7 (1)
ViRRE, oM, o :®E, £:HEBE, p BMNEE, :AMEE

(1) Z2HBIZHh, F+rESY—BREAPORIC. KBEHEOKELO—BMAL
XEABKATH S Navier-Stokes FBRXZHA L. RABRHHE LTCEBHFEICHT
5BRNEE X,

(38) ¥R

BE. F+rES5 ) - TOKBBOPHIIHTEIE— —BHNOBESERICHT 3 H
4 (C. Chwer, etal., Anal. Chem., 63, 1801CI89INICE T &, Y I 21—V 3 VEFT-T
Wb,

(4) ZEE

BEFT->-TWBEYIalb—YavOEFNVE, BEODEOFORESR AN ET
53bD0THb3, SHEOFoHEAEXEMELL. RYUT—EBHICLIZ3EOFOMFO®
IHDETFIVOBEE~BHTIONEFEF LEEX OGNS,



%vgiv—%ﬁ%ﬁmﬁﬁéévfﬁu—ﬁﬁ
DFREY

( (%) BM84eRT, hRBFRER) OBIIER, WEFT

STUDY OF CAPILLARY TEMPERATURE IN CAPILLARY ELECTROPHORESIS.

Tetsuo Nishikawa, Hideki Kambara

Central Research Laboratory, Hitachi, Ltd

The dependence of the capillary temperature on electrophoresis conditions both with and without
air cooling was derived using the calculated heat transfer coefficients and measured by using thin
thermocouples. The calculated electric field dependence of the temperature coincided well with the
measured values. The capillary temperature became unstable at a threshold temperature of 64 T
without cooling in the case of 400 V/cm. With air cooling the capillary temperature was stable even at
700 V/cm. The decrease of the inner diameter of the capillary made the electric field causing the
temperature instability increase to 800 V/cm, but the threshold temperature remained to be 64 T as
predicted by the calculation. The capillary temperature was shown to be independent of the outer
diameter of the capillary. The response time of the capillary temperature to the electric field applying

was calculated and measured to be approximately 3 seconds.
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Fig.2 The dependence of the temperature on
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EFFECT OF METHANOL IN SAMPLE SOLUTION ON CAPILLARY
ELECTROPHORESIS

Masafumi Tomita and Toshiko Okuyama

Department of Legal Medicine, Kawasaki Medical School

ABSTRACT: We investigated the effect of methanol in sample solution on
the electropherogram obtained by micellar eléectrokinetic capillary
chromatography (MECC). Sample methanol overload made it difficult to
identify properly the chromatographic peaks of benzodiazepines in the
sample solution. Nitrazepam gave two peaks under conditions of sample
methanol-overload. These results show that methanol in the sample solution

gives a significant effect on the electropherogram obtained.
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The Relationship of Linearity and Total Amount

Intoroduced by Electoromigration

HIDEKI SASAKI , JUN YONEKUBO , TAKAYUKI TAKAHASI
Nihon Millipore Waters Chromatography Division

Therer are two type of methods that intoroduce sample into the cappillary in performing Cappillary Electro-
phoresis. One is Hydrostatic method,and another is the Electoromigrative methd. In this report,the relationship
of linearity and total amount introduced by electromigration is examined.The relationship was examined by
changing some factors related electromigration method.

In very wide dinamicrenge of inorganic anion,two line of quadratic or qubic calibration curve was observed.In
this case,to get better curbe qubic line of logatomic graph was applyed. It is observed that changing injection
time and injection voltage give linear line.A relation between response and sample volumu that filled sample
vial is observed
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THE USE OF ON-LINE SAMPLE CONCENTRATION TO
INCREASE THE SENSITIVITY OF CAPILLARY
ELECTROPHORESIS

(Waters Chromatography Division of Millipore Corp.)
M.Merion , R.H.Aebersold , M.Fuchs

(Waters Chromatography Division of Nihon Millipore)
Masaaki Suzuki

Abstract

Although a multitude of capillary electrophoresis (CE) applications have been reported in the
literature,very little work has been documented concerning the analysis of drug from biological
matrices,such as serum and urine.These types of samples are difficult to analyze using most
analytical techniques, due to both matrix effects and sensitivity limitations. The degree of
difficulty can be reduced, however, with recent advances in CE detection and capillary
technology. This presentation will outline these enhancements and illustrate how they can be
used to analyze drugs at therapeutic levels from biological matrices by CE.

[izC®ic]

FrE¥5 ) —BRAEIZ, EEBRIIIXFYES ) —0FOBLEREEIE, LEAES
Brmd s LT, BEE. AREBLE. REAZEL L 0SB CEOASHFTEI N
TWa, A3, BRILEDGEICBWTHEATE Z EHFTRER &) PREF L, —RICE
NA YT 22V a VETUVRIBIC BT 2 EY O RFES/N=BICB W TlppmiZETH ) |
BRA VY2 a VETEMRET) TEXTRLER ITBWTHEI0ppIZETH 2, §F
WCBUKK 2 B0 XN 2EY BT, BEOFEEFHAL T F Y ES Y —ATRE
DNV FBEH B0, 313 ERHEBER (SN=3) OELEFED SN LZWIEEREV, L
LA s EYEIRE IC BV T, BRI A L L CTid310ppba» 5 £100ppb. izt » Tir x5
KENUEORENERSND, FCTCINODOMEYBRTHIFRO—2L LTHKA I,



BIRTF FOBRBE —VHEF Y ETY—DFAAHE L2V, SRS CnFFH LIS
DH|Doxepin% f#H LIRINRF & 2 DEE <O THRE L 72,

B - EF XY ETY -  BEOBBMIIVAIFYEST ) —OFEAMICIMMOE Y < —
R—ADCI8EHTFTAD Ty Y TRERELS D,

[325]

FTEIL, V4—F—XRS + YV F4000CE VAT AE V2, ¥ ¥ ¥ 5 Y —ZAccSep
C/PRP Capillary 75y m (i.d.)X60cm (HZhES25cm)% 754 IV Y)Y vy IT7 R b=} Y
N, BRI, KBy 77 —DIETIYFava v L%k EHLE, KBy 77
—iE, 25mMD 7 VRS U AERVTITo 72, 2. RFHIDoxepin % IKE) Ny T 7
—THRLTC, BRA V2o aviErHOTHEALR, B —VICBHIn 3080,
T b= MY, KEINY 77— ORBTHEE L214nm 2 A L TR L 72,

S 61T, R MiEICHEHE 00 LSep-Pak CISTHIMLEE L /-, LR LFAREICHIFLENRE
NOBRHBRF 2 RD 72,

[ERRUEE]

Fig1-Alx, 75 m (id)X60cm (B ESRSm)D Fr ¥ 5 ) —%FH L. 0.5ppmD
Doxepin¥ SKV2O0 CERA VvV 22 v a YIEICE W EAL. O L2704 5 A TY,
7z, Fig.1-Bi&. AccuSep C/PRP Capillaty 75um (i.d.)X60cm (F%h&ES52.5ecm)% 4 L
5KV150 CRIBRICIEAL, SKVIBHTHA L2704 5 AT, Fig.1-ABIZ & Y| B4
V= fFEF X Y% FHTEILT, BREA—DE -2 DNy FIRICBWTS/NE ¥
#erEmLE 3TV E T, 2 5IT. FAg2-Alk, R2SHiH LB % Fg1-AL @AHEICHHT
L. Fig2-Bid. RiZ5ppm®DDoxepinZ M LM L7-AB 254 L 727202 5 AT, JRH
ROGEDEADEBYZTITDHI LR L METEETH 5,

0.5mV A Peck lD R A ?
. ’ 1} Unknown
-\*’J\ 1) Doxepin in run buffer 0.5 PPM 2% Doxepin \\
S, 3} Unknown \
_ V\-\m _/,—»’\W_w PR |
PN AW \
B ! 8 2
Sav o 3 1.5mV. N
| | °
! w_/\’—sj\
1
. 5, w
10 N 2 _1'3 te is 1s 12 13 14 is 16 17
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DEVELOPMENT OF A CAPILLARY ELECTROPHORESIS SYSTEM WITH ON-LINE

SAMPLE PRETREATMENT
Ikue Morita, Akiko Hachisuka, Takeshi Yamazaki, Jun-ichi Sawada

National Institute of llealth Sciences

A new method of capillary electrophoresis (CE) using on-line sample pretreat

ment was developed. The system utilized on-line solid-phase extraction and
capillary column-switching technique. To explore advantage of the method,
drugs in serum and urine were analyzed by direct injection. The use of gel

-packed capillary as an injection capillary permitted concentration of the
analytes, whereas non-interest constituents in biological fluid were allowed
to flow into a drain capillary. The analyte was detected by UV absorvance
without any interferring peaks on a separation capillary.
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<--
X1 ZMPCERE (Fig. D2 HIEL o | < Injection capitry

M. ZFAH++ 5y —0kEHicR

B ERFBDPBHAZNAL: + E Reservoir o vollagle Reservoir High voltage Reservoir
SY—HS AT -TWD, HERER POWECSUPPY  Pretreatment gel  power supply

Y B MR (pIT.0, S0 mM)EE ¢ U T — A block : B block ;
L+ 3 HBBE Y — BRI L DT 2, Fig. 1 Schematic diagram of MFCE apparatus
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ETH5CELbTE. MY A 7 VO BMERICRIL -7, BRZDBERLI DL BXK
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(a) morphine spiked in (b) morphine spiked in urine (c) morpbine spiked in serus
phosphate buffer {
©
o
o“\e‘\\ & °\"
co‘v o \\'-"
o Lot
o

105 nm

205 na
105 naw

. SN
M ‘o‘v‘

A block—

— A block— o
: o
Drain capillary - Drain caplllary
~B blockd B blockd =B blocks
Separation capillary Separation capillary Separation capillary

Fig. 2 Electropherograms of morphine spiked in (a)phosphate buffer.
(b) urine and (c) serum by MFCE with direct injection.

X# :1: {. Morita, J. Savada, J. Chromatogr., 641 (1993) 1375.
2: H. Yoshida, 1. Morita, G. Tamai et al, Chromatographia, 19 (1985) 466.
3: J. Savada, N. Janejai, K. Nagamatsu et al, Mol. Iamunol. 25, (1988) 937.
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SELECTIVE ANALYSIS OF METAL IONS BY CAPILLARY ELECTROPHORESIS

Takeshi Hirokawa, Wen Xia, Takao Ohta, Takayuki Shibayanma,
Kazuhiro Nishimoto, Fumitaka Nishiyama and Yoshiyuki Kiso*
Applied Physics and Chemistry, Faculty of Engineering,
Hiroshima university, #Hijiyama Women's College

ABSTRACT - Selective separation in isotachophoresis was investigated of
twenty kinds of metal ions forming kinetically labile complexes with tar-
taric acid. The metal ions were Ba®*, Sr?*, Na*, Ca®", Mg®*, Mn®*, Fe®",
Co?*, Cd**, Ni?*, Li*, Zn®**, La®*, Ce®*, Pb%**, Y**, Gd**, Lu®*, Cu®' and
Zr(IV)0%*. The leading electrolyte was a 20mM ammonia solution buffered by
adding acetic acid (pH=4.8), the concentration of tartaric acid(Cra:) was
varied in the range of 0-5mM. With increase of Cr.r, the number of detect-
able metal ion species decreased to half but the seaparability was high.
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EFFECTS OF ADDITIVES ON THE SEPARATION OF METAL
CHELATES BY CAPILLARY ZONE ELECTROPHORESIS

Takashi Yokoyama and Michio Zenki

Faculty of Science, Okayama University of Science

The separation of five transion metal ions with chelating reagent, such
as phenanthroline (phen) and bathophenanthrolinedisulfonic acid (bps), was
studied by capillary zone electrophouresis. A mixture of these metal ion
complexes was separated in a fused-silica capillary column with acetate
buffer of pH 4.7. The order of the mobilities of the complexes was bps %
Zn®" 5 Co®* < Cu®" ¢ Fe®" 5 Ni®* for bps and was Co®* < Ni®* £ Fe®" 'z Zn®* «
Cu®* < phen for phen. These chelating reagents can be used to separate
these metal ions at even low pH. The effects of electrophoretic buffer
additives affecting the migration behavior were also examined.

[#E] Y5V -BAKEHE (CE) K3 ANKCBREXETEZF7XL Y
HoRUBBONHBEHE. AEEEAME2RNTI > THBEEIMLEL, ¥
oo REBEAIOBEIKK>TOEAY-—VBRERS, "™ Zolehe, ANE
CHBEEEITIXFL-FRELAVILEBFL-TMORARPEENA I —-VBESH
2rExXOohD. BRAKEANy 77 —HEMAlZHOROIRED AN U EBXESR
TEI3RBRBXL—MORBEHRIEAKBNy 77 —0BBEB XU pH K RELIKET
5. P Thivx, ERKENy 77 —~RERBREAREOHEMAEZME S LI,
CHODANVF VBEL2EHTIEEXL - MOSBEBIIN L TOREEIAREVWLE
Xohd, TIZT. THODEREXL - OLBEBOBMAONRL AN K BE
Z2HRVEEFL - MOSHES R BRI,

[RER] BHEIARABRETFH CAPI-3000, ¥ ¥ SV RS-V AHHE
DB U DFYESYU— 75umid. x500mm (H¥E 378 mm) 2HV. #HE
220 nm. B|E 0CTHMELV e Y NWEAREZZKIZLY 25 mm. 60 s TiFo
feo NYZ72F b UTIANE E (bps) . ZxF > b YUY (phen) %L
— FRFEL LT, Fe. Co. Ni, Cu, Zn ODERBA AV 2 DBT M HRL L, o



TR, TOFL— b RELEEBEA AL CHBRE2IToRBREEA V. B
KNy 77—2UTH. 1 x102mol/l MEFSEF PUYDLBE® pHI.1 XU 2
X 1072 mol/] BEME —BFER T MU DLW pH 4.7 2V, BRAKEBNY 7 7 —~D&
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[BREE8] bps 2FL—FRAFELUTHVT, BREASHNy 7 7 — Bl — 8
BFPMUDLARHAVWESA. fig. 1 &Szl burycualSahidoh. B
KETEEH X bps S Zn® 5 Co® <<CuP*'<Fe®*ENi** DIHTH Y Cu®* ¥ L— LD H
BRMoIBENE ORI, £/, phen 2F L —FHABLLTHVS L fig. 2 DL
BTl bduzzalSalifioh, BAKBBUE Co® <N Hre® Zzn®'<<
cu**<phen DIETH Y., Co®, Cv*" FL— rOBBMOREIFOR, FL—F
BRURZOEEA A OABAYOLEIE pH 4.7 TREZCORVEEXORB L
REEFL—-PDE pH KV pH ODFDBLETHEIBEAPBZVEEXONRELEDT

PH47 TEEFL - LFODEITWHETHILOIILRRERAYY MTH D, £

oo BA 4> TH 3 phen $ibLEA 4> TH3 bps $ihL DBEHLULETE L
phen HEREBERABRERICKETIC-—JIVBROBHIIE - PRI BZDTh
COEBAAORMBHMDORAY v bBHB, Ui, ChoD CERKZEREA A
YORBERBLBVRLOTOHBE I LEAKREN,
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Fig. 1 Electropherogram of a Fig. 2 Electropherogram of a
mixture of five metal ions (1 mixture of five metal ions (1
AR SSRGS AR SRR ISIRE O BRel e
C ati reagent, 4 _ 4 ’
N}ilg*l, For, ang; & C? CoZ :(2) ) Fe=*, Rz
phen. Conditions: chelating Conditipns: chelating reagent,
reagent, 5 x 107" mol/1 phen; __ 2 x 10 ™ mol/1 bps; electrophoretic
electrophoretic buffer, 2 x 10 buffer, 2 x 107 mol/1 acetate
mol/l acetate buffer pH 4.7; buffer pH 4.7; applied voltage,
applied volta%e 10 kV, 30 kV; femperature 30°C.
temperature 3 L.

[X#R] D TR, #FA, B, 38 54 M EEHRLBHBEHE. 2D10 (1993).
2) AB. 7K. BiL. BR, BEDWLELE 42 FLBERBEEHE. 3A10 (1993).

3 TR BAR B, FHR 5 EEARMZEAVENELL - AAMIBERAAREE
HEB4L. 1D07 (1993).

4) B, BEAR, HERDIWILEEE 42 ERBHBEEHE. 3A08 (1993).
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DETAMINATION OF IONS IN WATER AND
SOLID WASTE LEACHATES.

(Waters Chromatography Division of Nihon Millipore) Yosiyuki T i
(Waters Chromatography Division of Millipore) P.Romano,J.Krol

Capillary ion electrophoresis has recently been introduced as a new separations technique for
the analysis of inorganic anions.Among its many attribultes are rapid,highly efficient
separations with different selectivities(compared to ion chromatography),simplicity,and
economy. This paper demodemonstrates the ability of capillary ion electrophoresis to analyze
primary and secondary anionic contaminants as well as other ions of environmental concern in
drinkingwater,groundwater, and wastwater.
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1)W.R.Jones,P .Jandik,J.Chromatography5 4 6,445 ~458(1991).
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SEPARATION OF ALKALINE METAL IONS BY CAPILLARY ELECTROPHORESIS
WITH A PHOTODIODE ARRAY DETECTOR
OTSUKA ELECTRONICS CO.
KATSUSHI SASA, MASUMI ONO AND KEIKO KITAGISHI

Capillary electrophoresis with a photodiode array detector was applied to
separation of alkaline metal ions. Alkaline metal ions were separated by
the addition of UV light-absorbing chelating agent(2,4-pentanedion) to the
carrier buffer solution. The metal chelates were detected with on-column
UV-absorption(290nm) . The order of the electric mobility of the chelates
was: K* > NHs* > Na* > Li*.

1. #E

RAVREBEACEF v ESU—BAKYHE TR, BRABERRELLZVEES
FUREDHUBERX AV HSILY PUVETEI2bATVS, ThiHL T, ¥
1L PUVREEBZZh DAL VY,

ZH, UVARY MVZRBEDOXFL—MIZEOCTHEERILXSEE 2~
DRBEICXOEBEBBORNBRTRENTHI R LI R o 1,

2. R

EEAFDNa*, K'y Li*'1 A3 VRERNTHARHMEIRDOIZ 0T b E
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3. BEBLUER

2,4-pentanedion& PV A UEREAF Y (Li*) LO@BRIEAH =X %Fig. 1
iz, 2,4-pentanedion® A BHRMAY bV %Fig. 2IKiRT. Fig. 1D&K I I,
Li*4Z>1molit#HUL2mol d2,4-pentanedionEETBEDT. 1 XA L
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Absorbance

DI X T2,4-pentanedionBEBE <R, ¥4 L2 VUVILEB37NVA V&
BAXOBREDBTETD 5.

CDEDIRFBIETNT, 2,4-pentanediondFPMNBATHZ3290nmT, 7T
HhUEBA A OREERB -7 (Fig. 3). EEBA A OREIHFERK', Na-,
Li*2R9RFEDRKENVIEIZR> TS,
¥, NHs OEF—2RK* & Na® OMBREZTHTWS, 2O &h5,
2,4-pentanedioniT KB BA AV DR BRIRTFEEZR I TEOREESTEHLTNWS
CExOohD, BREREREIZBYTE, Li*TO. SppmETHRETRETHIZ LN
bhoi-.

¥/, 2,4-pentanedionZ AWV EE AL AR BE AR p HR MK, BESC
HIRBETEIEBbh o,

CHjy CHa CHa H CHs
AN \ P -

C—OH c—0 c—q  0-C
A 7 Y N
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Ne=o =0 c=0 0=C
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Fig.1l. Metal chelate of 2,4-pentanedion
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Fig.2. Absorption spectrum of Fig.3. Electropherogram of metal
2,4-pentanedion metal in chelates. The absorbance on the
S50mM Tris-HC1 buffer(pH8.5). ordinate was measured at 290nn.
¥avelength range:200-350nnm D: Kk @: NHe* @: Na® @D Li*
4. £EZXW

1) Motomizu,S. et al., Analytical Sciences., 7,253-256(1981)
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USE OF ORGANIC MODIFIERS IN MICELLAR ELECTROKINETIC CHROMATOGRAPHY
Koji Otsuka’, Ryo Koike, Mitsuo Higashimori, Kaoru Karuhaka
Yukihiro Okada', and Shigeru Terabe*

Department of Industrial Chemistry, Osaka Prefectural College of Technology
Saiwai-cho, Neyagawa, Osaka 572 (Japan)

*Department of Industrial Chemistry, Faculty of Engineering
Kyoto University, Sakyo-ku, Kyoto 606—01 (Japan)

*Department of Material Science, Faculty of Science
Himeji Institute of Technology, Kamigori, Hyogo 678-12 (Japan)

ABSTRACT

Micellar electrokinetic chromatography (MEKC) is capable of separating neutral compounds
and has become popular in various fields. Addition of organic modifiers to aqueous micellar
solutions has been investigated to improve resolution of lipophilic compounds. We have
used dilnethylsulfoxide (DMSO) as an organic modifier for the separation of some poly-
aromatic hydrocarbons (PAHs). In this study, DMSO and acetone were added to SDS
micellar solutions for the PAHs separation and 2-propanol (IPA) to N-dodecanoyl- or N-
tetradecanoyl-L—-amino acid solutions for optical resolution. In the latter, the addition of IPA
was essential to dissolve the amino acid derivatives or chiral surfactants.

1. RUBHIC

JeNVEEI 03 bS5 T 4 —~(MEKO)I, F¥ BT Y —BKHKENI L B/IMFFOMHIBNT
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Figure 1. MEKC separation of some test solutes: Figure 2. MEKC separation of some test solutes:
(1)p-quinone, (2)naphthalene, (3)phenanthrene, (1p-quinone, (2)benzene, (3)quinoline, (4)benzoin,
(4)pyrene, (5)2,3-benzofluorene, (6)benzanthron, (S)naphthalene, (6)fluorescein, (7)benzanthron,
(Dbenz(a)anthracene, (8)1,2-benzanthraquinone. (8)phenanthrene, (9)anthracene. Micellar solution, 25
Micellar solution, 25 mM SDS in borate-phosphate mM SDS in borate—phosphate buffer (pH 7.0)
buffer (pH 7.0) containing 50%(v/v) DMSO; containing 20%(v/v) acetone; capillary, 52 um id.
capillary, 52 pm id. x 300 mm; applied voltage, 25 x 300 mm; applied voltage, 15 kV (405 V cm™);
kV (676 V cm™); detection wavelength, 280 nm; detection wavelength, 200 nm; temperature, 30 °C.

temperature, 35 ~C.

KFERE HhEFTII. N-RTFH A -1-7 I ) 8F MU 9 L% FHOBMEKCIC & 365244
KOOV THE UTEAM,5] CITREDTILFVEOENLDPHILEFVIVERT Y -0
DOEMEA Ui, THoDRAFBESFZBERICIPAREMNT A2 LICL DV ARTZ LT,
HREOT I ) BICH UTEES 8RR U,

1) €M, IITF, 4% P2+ + ES5 ) -BLRKE Y U RVY L, 8, B8, 19924E124.

2) K&, /b, I BRMLELESHERESR, 3A2 52, ¥, 19934F4H.

3) K, /N, RFE, BE, MH, 55 $407 07 757 1 —BFLE, 46, BT, 1993%F10H.

4) K. Otsuka, J. Kawahara, K. Tatekawa, S. Terabe, J. Chromatogr., 1991, 559, 209-214.

5) K. Otsuka, M. Kashihara, Y. Kawaguchi, R. Koike, T. Hisamitsu, S. Terabe, J. Chromatogr.,
1993, in press.



17 WA IVEY) it- UMk d VWP R % 1T
L A GRS

(RBRETEE) OmMBE{TIK
(ERTRAFHER FH =X

EFFECTS OF OILS ON SEPARATION SELECTIVITY
_ IN MICROEMULSION ELECTROKINETIC CHROMATOGRAPHY

Yukihiro Okada! Shigeru Terabe?

'Department of Industrial Chemistry, Faculty of Engineering, Kyoto University
2Faculty of Science, Himeji Institute of Technology

A microemulsion consisting of 2% 0il-2.9% sodium dodecyl sulfate - buffer(pH
7.0) was mainly employed. The amount of oil or butanol in the microemulsion
was altered and its effect was measured for some test solutes. The effect of
different oil compornents such as ethyl propionate and L-(+)-tartaric acid di
-n-butyl ester were also investigated.

oL sic
vA4r7azvIYayidBEYE. FEGEHA. W, K, co-surfactant DR oTWN5S,
ELICEoTHEZNTWS {Chem. Lett., (1991) 391} w470z a VEIEY
Oeh7574— (MEEKC) IC& L, w470zl aryoificky, T0EX
KEIBBENKELE(TS, 2, HHoRWC LY, BEOIAI /O Tay
NOHERBENRLY, BEEICKERREFTZLAELONE, ZThETOHRET,
co-surfactant AWML Y BBRICEET I L E, HOMENIEGLALTCRVWZ LD
ok, SEOWETIE., MEEKC ICBWTIA 70T 2IbY ay oA, SREREREIC
MUEDEILHBEEZE S TWIDAEHLMCTI2EHMNT, UTOERERT o=,

O%£B

EZRICIEH, BEEER., UVREB L XYy ESY —28aAbEEELELOEXA
. DEERAXYESYU—LLTHE S un, EHE 30 cn ob o2 HW, DBERL
LTy 2.9% OWBRTIIVFIUTL (SDS) (0.1 MHE 2.0% D% 0.1 M AU
B -0.05 U VERIEREK (o 7.0) KHERLEDOEECHWE, BREIICIE, 210
nn CORMBRREAVASLTHELE,
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Fig. 1 {C 2.9%® SDS #BHEHICHEBLEBE DI
BB I/IOT NS4 —CE BN EEOHETT.,

Fig. 2 IC co-surfactant THD TR ) —IVEEAT
W22 8DS 2.9%., TuEt VBT FIV 2.0% 05 EEE
BERAWERO/7OY MY S5L%, Fig. 3 CHES %
BATHWERWY SDS 2.9%, TR —IL 2.0% DB
ZRAVWERO IO MNTSL%RT, 2.5 nin KHTH
2Y—J1. KEOML—HY—THBA2) -l D
THd, BED 10 o¥—-Y ik, IBIVEIA/OTY
oarvobhbl—4—THhbd332AX4VI0HDTH5,
Fig. 1 & Fig., 2 LT D L Fig. 2 OFHBEIRE
HMOBEHMNIENS L RKIIC, SERRE, BRECDE
WwWhBashiz, Fig. 2 & Fig. 8 L+ 5L 208
DNE—2 L BERMBGEHE, BHEN, I<LfTuns,
MeLTTOEL VB F IO DY ICHEERY TFIU
ZRHWS L, DPERREEIRLINBERMGEHEL B
HiICcOoWTi}, AECTHoE, ZOZLHhD, ZOBE
Tlx, Fig. 2 & Fig, SICHWENBBHROBENEIT
WHLEILDND, £, UFOERTRE, 78—
BEHT (6%~9%) LBHRMBEIBLTZ LV

7 |o
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2 —8
3 10

\+__j!.\‘
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0 10 :

Fig. 1
2.9% SDS in borate-phosphate buffer

(pH7.0) ; capillary, 52um 1.D. , 200mm
0O.D. x 300mm ; 15kV, 43mA

1=m-Hydroxybenzoic Acid
2=Nitrobenzene
3=Salicylic Acid
4=1-Naphthylamine
5=1-Naphthalenemethanol
6=2-Naphthalenemethanol
7=1-Naphthol

8=Phthalic Acid
9=1-Methyinaphthalene

10=Sudan 3
BREIEBEShEDN, Fig. 1 & Fig. 3 LoBEEHNEGH
2HDETOMOBERICE > T,
4
7 9
2 4 5 7 9
2 5
6] 8
6
13 8 10 1 3 0
\ | lx }1 ) M,l,l I
0 ' 10 ' 20 0 ' ® ! oo Time/min
Fig. 2 Fig. 3

2% Ethyl Propionate, 2.9% SDS in borate-
phosphate buffer (pH7.0) ; capillary,

52um 1.D. , 200um O.D. x 300mm ;

15kV, 49mA

2% Butanol, 2.9% SDS in borate-
phosphate buffer (pH7.0} ; capillary,
52um 1.D. , 200mm O.D. x 300mm ;
15kV, 48mA
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ANALYSIS OF ENVIRONMENTAL POLLUTANTS BY ELECTROKINETIC CHRO-
MATOGRAPHY (X). ANALYSIS OF LOWER ALIPHATIC ALDEHYDES
Sahori TAKEDA, Shin-ichi WAKIDA, Masataka YAMANE, Akinori
KAWAHARA and Kunishige HIGASHI

Osaka National Research Institute, AIST

Analysis of lower aliphatic aldehydes by electrokinetic chromatography
(EKC) was studied. The method often used to determine aldehyde in the
environment is to form their 2,4-dinitrophenylhydrazine (DNPH) derivative.
After derivatization of aldehydes, effect of some analytical conditions in
EKC, such as pH and CHsCN concentration were investigated. The peaks of DNPH
derivatives were completely separated from DNPH reagent peak. As to form-
aldehyde and acetaldehyde, good reproducibility, quantitativity and recovery
from environmental waters were obtained.

1. BUHE

EREEHE7 VT FRILGRBORTELBE. RLERB. H3VWRKERKD
HERLRE-TDELCEZEVWHSLATWS, ChHDBRIZOWTRAHZES
BEWH, FIVAZLVFE FRBAWERREZELTIWAZ LA TED. 20
EFERIIEETCH I ChEDO7NFe FHEBIERCHESEKBVWOT, BEITHER
HBIELLEDOBGCRHPLCRINDHMEZINZZENE W,
ZZTCHR2RFTEEIEELELTEDEILAVWDBRATWS 2, 4=y buZz)V
bLRSY Y (IFTDNPHER) icdhZhsn7NVFe F2&RE{L., EKC
REB3BMEIZODOWTREL &

2. ER

HEBIX. PTI94RNA TV AF AR B DNodel 270A%fEAH L 2. FEA* v
S =izl AES50um, BX72con (HHES0cm) OT7a—AFY Y HE
. DSEEBWHIZIZ0. O2MAVEIE-Y U BEBEHBBEIC*FYY7—2LTO0. O
SEMORFYILEBRFFMNYDL (SDS) Z2M2AEBOEAWE, REHIZ360nm
TOBRKEEOHMEIZED 7o~
HERBEB7LFERELTRANVLATATFEER, ZE M7V FRER Tabld o7
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MICELLAR ELECTROKINETIC CHROMATOGRAPHY USING HIGH - MOLECULAR
SURFACTANTS : USE OF ACRYLIC ACID - ACRYLIC ESTER COPOLYMER.
Hiroto Ozaki’, Shigeru Terabe’ and Akinobu Ichihara’

Kaneka Techno Research Co. Ltd.', Faculty of Science, Himeji Institute of
Technology’ and Dai-ichi Kogyo Seiyaku Co. Ltd.’

Micellar electrokinetic chromatography using butyl acrylate-butyl methacrylate-methacrylic
acid copolymer ( BBMA ) as high-molecular surfactant has been studied. Under the
condition of 2% BBMA in borate-phosphate buffer (pH.8.0), some non-ionic test solutes
were separated.  For the separation of naphthalene derivatives, BBMA showed
significantly different selectivity from SDS. The capacity factors of the naphthalene
derivatives were proportional to the concentration of BBMA, and the critical micelle
concentration was nearly zero. It suggests one molecule forms one micelle. Enantio-
meric separation of ten dansylated DL-amino acids using 10mM B-CD and 2% BBMA
was better than using 60mM B-CD and 100mM SDS, because of no interaction between
the free surfactant molecule and B-CD.

1) 3LHIC

IeNEIE av b5 T 4 —(MEKOIR HERK 4 BB TS ANRAAONTE Y.
FHT 5 I IO EBERTENSBROEELTREL L > TSI HH4FTODI
VBRI TFR EINSF 2T ROEBHIORN X SDSEDE ST REEHA & TR
B0EFIRNAE THI LAWIHIN I, I SICHAFTIERSINS I BIVIZEEEE
BEEOLEIZH UTREEZEZL O . COE BMEKCICHA 3358 1T RE TR E
b, —H. AV IV —TLBHRINI G TFREGEHRD BRI AR E LU TTE
HICFIHEN TS, SRIOWETIE.T=A 8 YT - THET77 ) IVEE-T
VIV T X T VA ESRIREERERZHOAMEKCIZ DWW THRE LR 28457 5,

2) EB

T A VR I IR BT ERUERT I YVINBTFIV A5 7 VIVEET FIV
S A7 7 YIIVEREESE (BBMA) 20, #FE8Ca. 400000 DEEE
HicenFFE, —B7 b BHRBE UTER LU, 28EKIZ1 0 0mMEAYE—5
O0mMVY VEERERICER L. LEISUTERMAEZ ML THES LIz, MEKCid.
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CAPILLARY ION ANALYSIS APPLIED FOR
FOREST CHEMISTRY (I

—Analysisof Aromatic Compounds —

(Waters Chromatography Division, Nihon Millipore) Jun Yonekubo, Hideki Sasaki, Yoshiyuki Takahashi
( Faculty of Agriculture, Hokkaido University ) Minoru Terazawa

Analysis of aromatic compounds such as Lignins,Tannins and Flavonoids is one of important methods
in Forest Chemistry. TLC and HPLC have acquired for the quantitative and qualitative analysis of these
compounds, and recently CZE and MEKC mode CE is being applied for aromatic compounds.

However, The analysis of the samples which include a large amount of neutral compounds or the
enrichment of the anionic compounds by electromigration injection is difficult for the reason that the
mobility vector of aromatic aldehydes and acids is toward anode against the electroosmosis flow under
conditions in normal osmosis flow CZE and MEKC.

Optimum electrolyte condition for the separation of 15 aromatic compounds is established by CIA™
with reverse osmosis flow. This condition gives good separation for both standard and model solutions.

1. BLDIC

FEFEICEYDFIIE, K NV TEEIBIRV IS VMBOA A=A, V¥ IBOELSHE
B, B L ARFBEORK T O LA, NA AT AOLEBIRE, HHLESF BT 2EELHE
FED—DTH2b, (ER. INLDILAYDPEE. KR TLCRHPLCE o -pE 0= b
5374 —BELHWONTERY, FE, 758/ 4 FR5 =03 ICCZERMEKCE—
FIREBCESHVBAENIR LD, PV INODE—FIZLACESFIZBVT, 7IV7E F
WEXVNVEEFT HEEYORE N2 MLz, ERRERICEHK L7/ — FAmEICERS 208
BHEE BHF4 Y RUBHRGDO IR ELBLTLNNE b DL ), KEOFUBES Y SAT
Y INDOGHR, BERKEEAEICL 24 v Vil REgEL o T,

CORBERRD 120, 1 SEEOFEHRILAYRUEFNOXEAZETVEREA V., BRY 25
EYFY OEBBIF B TAMLEEREERLEATACIA™ (4¢3 —4 425
W& ABRBEEEICOVTRE L,

2., FEE

EEBIICIAYAT A (Waters) ¥, P— 4B IIMax 820 (Waters) /-, ¥¥E¥5Y
—idAccuSep (Waters) 75umX6 Ocm AL, 25 4nm THRE L.

Coniferylaldehyde, Sinapaldehyde it A#f & ) Biflg, BB L b0 %, ZOMOEER ., REIIHIE
afE AR A Lo ETVEBHBILISTER (X 5<Y) RULER (£—2) Hoadkzs / — Vi
B, BREREBRMLbD2FEH L,

3, MRBRUER

Y. BENDCZE (V—<VAREVYRAT70-) BT 5BOEERILSMEEREOEE
FEERMERFT L. 25 mMA Y8y 77— (pH9.2 KFA%) TFigl KRLASES R, RiC
AREVATO—EF4T7747- (OFM) #E%*0.2mMEEE L, s BRIBELTLS ¢k



5, 50mMELETIZ Coniferylaldehyde & Sinapaldehyde DIXE)C B X EL. 1 0 mMELTF TR
Gallic acid & Protocatechunic acid S U* Sinapic acid & Syringaldehyde D3 BEM$B bz, X, wh
DWEIB\ TS, Syringicacid & Ferulicacid DAHERER SN e ol FITHEYBRIBES25
mMEZEE L. OFMBEYHME YL A, BEREEOHINIE S KB 0 ER & e
¥— 7 ORBIRCHESZD 6Nz, COFLY 1) FERREXLTTH 2 0 mMBTED & 7 B/S
v 77— BAEYROSEHIBELTVAE . 2) BNESh20FM RELABEROSEREH M
. AELEY L AR OFEIERAEFOHE WRBE SN,

RIZRBED Syringic acid & Ferulic acid BN B, pH %102 — 7.2 IXZE L& ¥/ 25 pHSO T
BROZEFFL N, BEMICISmM S 8/y 77—,/02mM OFM (pH 8.0) T Fig2 IR L7
1Rz BEF RSB o NI,

R e i e T —— e
4,00 5.00 €.00 7.00 8.00 3.00 4.00 5.00 €.00
minutes minutes
Fig.1 CZE with NOF* Fig. 2 CIA with ROF**
* Normal Osmosis flow ** Reverse Osmosis flow

Fig3 ICETVBEBRTOCZERVCIAA YV y FiZBWAZL /b a 7z us I a%RK LT

CIAE— FTidPolyphenol HR L EX 6N B 70— F¥— I BCZEICEBLTELLBAILT
BELIR—Z2F4 RN, N, SHEMOKIBCEREN, FICANVEF IV VELET L
EHIZOVTIRTI /20 TORETHEERLENS. EEXTETH -7

200 300 400 500 600  7.00 8,00  9.00
minutes minutes

Fig.3 Electropherograms of model solutions

1)  Petr Jandik, Gunther Bonn., Capillary Electrophoresis of Small Molecules and Ions., pp 244-255
2) Ak FHE FREOXFYEIV-BEREKBY VRV AEREESE., pp27-28
3) KA E, FW FE., REL%., Vol3, No2, pp 426-427
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CARBOHYDRATE ANALYSIS BY HIGH-PERFORMANCE CAPILLARY ELECTROPHORESIS
AS PMP DERIVATIVES

Susumu Honda, lsao Sasaoka, and Shigeo Suzuki
Faculty of Pharmaceutical Sciences, Kinki University

Summary: PMP derivatives of mono- and oligosaccharides were analyzed by
various modes of high-performance capiflary electrophoresis. Zone electro-
phoresis as borate complexes and SDS-micellar electorokinetic chromatography
gave complete resolution of all the monosaccharides commonly found in glyco-
proteins. Direct CIE, CZE as borate complexes and SDS-micellar electrokine-
tic chromatography a!lowed separation of homoglycans having various d.p.s
with different magnitudes of resofution, and the last mode was effective for
the separation of positional isomers of oligosaccharides.

[1ELC®HIC
BFEEBPERLELEEERBCS OV TEAEEEEOBECEEBNNEEF Y., C
NCEDLE--THELEHBESWEORINYEIN TS, BHEEMLBEE
bbb, FREMEPHREHDPCIOTHEMEIEEOHEUL-ERAKRPREKERET S
., BENBEEETIEHEF PSS U -BRKE (HPCE) BEHIHICE > TH
HTEBI3HFEEEZTD. LHl., EHRBSELTOEHESWTIEHEE. BHEER
WETHY BRERENERINZ AN, BEHICTE chromophore P fluorophore AVZR (Y
fo& HPCE THBLIOBF VAS LATEEGRERLETA I ENTEL v, LS
STV EBTFEREDNEELFHRE LD, HPIE EBNWTEARI M S AFEIRIEL

CHETOHRROBENS., COBWICRERSET PP EZVHAEDEELAKREER
T V3%,

AKEHCLBWTIR, BroBESLUTAU J8E PMP FEKE LT HPCE TLY S
WTAMBELCONNT, 9BHEEHPOICEANECRIE T > -

[=E&]

N4+ R HER-30PI. #1238 : AASDH HCE 870-CE BEARMBEE, F+EPS5U—:
TJa2a—ZXRPUAFKRE (Polymicrotechnologies, PR 50 unm) .
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HESt B0 PMP FEKICEE1I 9FHLEY2DOD PP XEAZTAhTEY., Zh



L0 PMP FICEETEI S FEEhME~7INHAUBICEONTEI —ILEICERI N,
T/—IVEBEILOCHBBELTI/ V- ATV ELEB, CDRDED PHP FHIK(ES
MA~FTILHAUBETREBSAFVELTENT S, LEN>TT2a—XRKYUMHREEHR
WBYV—VEIXKETHE., BENCEBEANIZRINENLEIIERCO> TERE
NB#}T D, LML, BED PN FEROET VA4 XLLLBEBEOEHELCHAMD ST
FELOWHBEAEENREWO., BEENEGY -V ESKBTE—KRTRBEESEILE
Ve CHICTHUTRIYBEERELTOYV —VESKEICENTIE., £AXREREDEK
ORMEOCEICLYERE PP SERXBEODIENEZ %, . SIS-IIFHEH O
RIS T4—CENTIE, PHP A OBEKMIC LY SIS-Z I ADAAB{ENE S
N, FOESEHEE PP FSEXRDODBHICL->-TETFELZ DT, HESENTEETH
50 CHNODEE—KRLEDODWTRE(LETOLER, TABLE 1 CRULEE—RBLUT
EHET BYUNJELHEBULTEETIEER (59—, 2V /—2Z, 713
— 2, TNWNAYIVELUTHASHINHI V) GOTICABERELELTAWES A/ —
2%, —BRBTHI_ENTERL(ZPI/BEN-TEFIKELTHELE) .

TABLE 1 SEPARATION MODES AND OPTIMIZED CONDITIONS FOR THE SEPARATION OF
MONOSACCHARIDES COMMONLY FOUND IN GLYCOPROTEINS

Separation mode Carrier
Zone electrophoresis 200 mM borate bufer (pH 9.5)2’
as borate compiexes
SDS-micellar 50 mM phosphate buffer (pH 6.38)
electrokinetic chromatography containing SDS (40 mM)

AU TEN FUITHED PMP FEKRCEERE O PP FSEREFEHICI DFH1-
Y2DO0D PMP MEAINTEH., HEE PM FERKREE->TEFHRIRACTHEY A X
NREGE B, COROERNGE - VERKSKBILENTD, BREI3FECREBEABHL
NEIND, RUBEAKRELTOV -—VESKBICEWTIER, COHBLCMRE TARY
BEKRERESLSUVEROBHEOECCE S HENSHIND, —F. SDS-3 &
WENBI DT RIS T4 —CENTE, PP BODBEKBRETRTOBEELCO VTH
CTHBN, BKEDEROWEMEASNFTERDSFLAEILHDBEUSCEND S -8,
SRELTOFBILOBELCENVNTET, CORBEHMESENERINZ, BB
SNCERBETE, LRBRO2OD0HBE-—RFLYDIYDENLE, ESEDOZIVCET
COBENTFIRETH B, Flo. CODBWE—RTR, FUTHEONBEEKEEI B
KEDEWCEITWTHBE TR EDFETHE, KREBEBCHBWTERAETUHY
PEISVUNIVEBHODBEC O VTHBLERIET-LHEREERL. BOEE— KO
BRECOVWVTHEE - RBITS3FTETCH 3.

[>x#®k] 1) S. Honda, E. Akao, S. Suzuki, M. Okuda, K. Kakehi, and

J. Nakamura, Anal. Biochem., 180 (1989) 351. 2) S. Honda, S. Suzuki, A.
Nose, and K. Kakehi, Carbohydr. Res., 215 (1991) 193,
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APPLECATION OF CAPILLARY ELECTROOHORESIS TO PHARMACEUTICAL
ANALYSIS (Vi)
DETERMINATION OF ALKALOIDS IN OHRENGEDOCTHO DECOCTIONS AND
ITS EXTRACTS.

Nobuyuki ISHII and Yoshinobu AKADA

Faculty of Pharmaceutical Sciences, Tokushima Bunri
University, 180, Nishihamabouji, Yamashiro-cho, Tokushima-
shi, Tokushima 770

A capillary electrophoresis(CE) method for determination of berberine
type alkaloids (berberine, palmatine and coptisine) in Ohrengedoku-Tho (3§if
BR# %), which is oriental pharmaceutical preparation, was established. Free
zone CE with 100 mM phosphate buffer at pll 8.5 gave complete separation of
three alkaloids within 15 min. Sample solution was introduced by hydrostatic
method, and the on-column detection wad performed at 214 nm. The Ohrengedoku
-Tho decoction was treated by ion-pair extraction method and then applied to
CE. The Ohrengedoku-Tho extracts was extracted with water-methanol (1:1) and
then applied to CE directly. The detection lemits for three alkaloids were
0.9 ng/ml at a signal-to-noise ratio 3:1. Berberine, palmatine and
coptisine in Ohrengedoku-Tho decoction and its extracts were determined with

good reproducibility.

1. 8

RAEMBER, RENLBHFEAKO—>THY, aBoA%E (H#E, %, LiE
F, #%) PEEGEINATVWS, FEHoRGAEREIC VTR, ThEThIEERS BRE
EhTHYD, HPLC HFR IZEFBESHESIATVWE, LhL, ChdbonirEko#EE
RBEGOLE P+ 2FOoRBEFME~OBAR, HERMLEZLELL, TEH
BIcBBENSERE, TOERMECEAYD - .

HEOWR, HARBEOBBAE THIBRARUVABOEER S THE A NY ¥
BMrahed FEE2, 7Y —-V—vikR&3++¥53Y -BRIKBECIODHREITS



RODORBERGERT LR, BHELHLEXTS>0AT, HARSEETOET L
hod FERBERCHOBMEBTCECENbhsfe, MESHHEILLLAREZHL
T, HEARERENBERVTRO x + 2K 0 BALFN T RKEFHEORT 247 - 12.

2. £R

FEIX, Waters Quanta 4000 System ZHV, F+ 3 U —i&, T5um X 60 cm (
HXE 53cn) O Waters Bl 7+atky T+ 5y —~%XMHALE. RHEI, EBCH
BOBRARBNKREBZEAY, A 25 sRBERCEIDITY, 214 nn 2RHBEEEEL
fo. BAREWIX, pH 8.55 @ 100 oM Y BB ER AL, RBBER, 7KV &
L., BEBABRKRTFABBROEAR, FEE (10 sec) TIT- 7. HEikxr~y v,
Bl rv=F vy RUEBILaTF v i3, SEFBAEEI LA VWE, Bk, BiEc
-7, KTH¥EBFULL, f—€58BL, KTEZEELL, VYFH YRk vERF b
Y9 A (Cra) REBAA vHHMBERTY, AREEHMN L. T/, BAHFO 50%
T/ —ViHHBERU AP 7 —ViHBEEFARL, FHROMEELEL, BEKIDK
NOBITRICHDWVWTHREF L., 4, TiRox+2FR, To—FBEETICEY,
508 A2/ —aTHIEL, HElge L.

3. BHRRUEE

AROBREEOHBERUHEBIC>VWTR, KilEZ2zosREBFHELLTARAR
YoBTres FOSEDBAfETHE. LrLl, FHTH2EHBIFBICoWTI,
MiezoEdEATEL, XERD L PEDL DL, RPBER S — v EHp,
EBBHEEINZ I EBbd o, 2T, MKOHMBELTIFY FH YA Lk v
BFPYY A (Cra) WO Vs —A4 VT 2RBMHBEIT-7. EESHEHL
RARGECIVBESNILEERMED S, FHMBERTO~LVRY VBT L0 FO B
B, BRAZEDTDOZ W EKRES TE->-TVWB I EBbH 1.

P —i ] — ] E f
-A5 —=3—— zB: —2 = 1C : 2 ;
e _ | e l } i =i :::T
R 2 ol —i=— f : — :
Pi= : =y f e :
== = —
do=F —i- | = — 1=
T oF 3= —1ifj3 i
i == =R L e - T : ]
B R S § a3 s -*‘:.Mdjq — ————— =
Jtnm‘:v‘ﬂ L } : :
L 1 1 L i 1 L I 1
0 6 12 0 6 12 0 6 12

Time (min) Time (min) Time (min)

Typical CE electropherograms of decoction, extract and powder

A : decoction B: extract C : powder
1: Coptisine 2 : Berberine 3 : Palmatine
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CAPILLARY-ZONE ELECTROPHORETIC ANALYSIS OF ORGANIC ACIDS IN CEREBROSPINAL
FLUID FROM PATIENTS WITH VARIOUS CENTRAL NERVOUS SYSTEM DISEASES

Atsushi Hiraoka? Isao Miura} Jun-ichiro Akai} Itaru Tominaga? Hunekazu

Hattori®and Hideki Sasaki?

1Kyorin University School of Health Sciences, 2Department of Neuropsychi-
atry, Chiba National Hospital,gNihon Milipore, Co.

Capillary-zone electrophoresis (CZE) was applied to the analyses of
organic acids in cerebrospinal fluid (CSF) samples from patients with va-
rious central nervous system (CNS) diseases. Under the conditions employ
ed, the anionic components of CSF, such as oxalate, inorganic phosphate,
pyruvate, glutamate, lactate, ascorbate etc. were clearly separated and
the concentrations of lactate (normally 70-200 mg/1) and other organic
acids (generally below 10 mg/l) could be measured by CZE. The results
showed that the CSF levels of lactate and pyruvate were elevated being ac
companied by elevation of the relative level to the latter of the former
in cerebral infarction and bacterial meningitis and that the CSF levels
of ascorbate were reduced in inflammatory disorders of brain and/or menin
ges. These results suggested that CZE can become a powerful tool as an
aid in biochemical diagnosis using CSF of CNS diseases.

1. ®BU®iZ

BERHIC R X RS OB (L) 2H0BL 0HBERPEFEL, PHRMRERAI
BiF5H - 73/ BREPBETRBOERIID L TWTEY - BAICERT S
TEBFHSRTWS, HARFvYUYSU-BRKE (CIE) %W THEMABR
KHFBTOL S REMLERY - WET S L 2R ATz,

2. H&

(1) % Ef'EEs, HOMEROKE, R - THEER, TAPA, B
B MR, HRESAEOTHMRERERDOARF X VRIX A BT OMBRIEL
BRAABIZEVBREALUTSITHOBRRM L L.

(2) Hirgktt: (A) (B) o2%#:2EHELE. ¥b6d, HEELT
Waters Quanta-4000 (Negative Powersupply {4%) Z AW TRRHEX 185 nn I T



T30, F— XBBIFIX Waters Maxima 805iz&-o71z. &t (A) ik, BRRpd
DEBBOINERD O—2(FEZDEEHALEZHDT, 50 un X 60 cn @
HSHIZ20HREALTI2 o FYEBNa (5% NicePak%ED) 2 ERHKELT
15 KVTHKENT2HOTHY, —F, & (B) RBRER2LEFZAHICHSL20R%
275 pn, BREHEABEZ608BLL, TR bR TERHKAS0 oM FYBNa
(2.5% NicePak% &) , BE%20 KVt EX 1=,

3. HRRUEZEZ

WM T T, oxalate, pyruvate (PA), lactate, ascorbate’DBhikD 4 ik
(BEEDIE) BEhWizoEEXh, X, inorganic phosphate, glutamate® &M
Ent (Fig. 1) . EABEIIBIZIHASOLAPOREBRIE, &4 (A)
IZEWTI313-6.25 pweg/mlTHY, EREIZODOVTRE - EEFARER >0k
LA (E¥M#: 200 pe/mlDATF, WNIEZE, MELBERASTHIN ORTHORH,
(B) iz TI1.56 peg/mlTH—SRBREXNTDT, PA, ascorbate, gluta
nateFDWEH S (—BIZ 10 ug/nl BT ) OBES, ZLORKETHETIRT
Hotz. CIEZAVCTHREREBOBHIZIODWTESKEZThSOEBEBOL VD
EEOEME, MHOmMRES Lo FEH HPLC, BEHE) THEL TE-Eonm
EXL—BL T,

1. Oxalate 2. Fumarate 3. Inorganic phosphate 4. Acetate
5. Pyruvate 6. Lactate 7. Glutamate 8. Ascorbate

Fig. 1. Typical electropherograms of CSF anionic components obtained
under the conditions (A) and (B)

ZE Xk

1) ek BE, BLEXY g-;y-@ﬁﬂ@jv‘/ﬁvwl\iﬁiﬁﬁ'é%pﬂ
(1992)
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NON-ENZYMATICFORMATION OF CISPLATIN-GLUTATHION COMPLEX MOLECULESANDTHEIR
DETECTION BY NEANS OF CAPILLARY ELECTROPHORESIS

Satoshi Nitta!’ and Hideo Sasagawal’

Shigeru Matsukava®’ and Chizuru Sugimoto?®’

OTSUKA ELECTRONICS CO.,LIT *’, FUKUI MEDICAL SCHOOL?
There has been an increasing attention to cisplatin (CDDP) and its analogues these days, which are
effective therapeutics against cervical tumor, lung cancer, germinal glands tumor and others .

As _is the case with many other anti- tumor and -cancer substances, many cancer cells will acquire
resistance against CDDP. It is well known that its effectiveness is lost as the result of it, and onc
has been making strenuous efforts in order to figure out how to overcome such resistance.

It is assumed that glutathion (GSH) within a cell is associated with acquisition of resistance, which
is also proved by many accumulating experimental data. Meanwhile, little is known about the
mechanism how intracellular GSH makes CDDP innoxious, which was taken in the cancer cell.
An attempt was made so that product(s) made from non-enzymatic reaction between CDDP and
GSH in a test tube were separated, with the aim of elucidating chemical characteristics of the
complex molecule(s) and mechanism of the reaction.

A capillary electrophoresis apparatus was used for separation, as being able to measure absorption

spectra of separated Feaks instantaneously. Two peaks assumable coming from the reacted prod-
ucts were successfully detected.

1. #3

YRAT7S5F > (CDDP) A%, HEEHES. HME. EMBREBZ X OEBICBELT
ERNICEFHHEI A TVWAHBEBEALSE®KTHI I, LxL, 2L OoHEBEMENZS
TH3LHk, BHENLCDDPHLTHEAMLZEETIER, HENE LTOoEAR
BRLDOATWACENRAOKTEY, BREZHEITI-DO5BHL2EHT-DOEAN
BdohTwa, COBBELTHIERILVYFA > (GSH) iEhitoBBiIcMEd
ZEHEPMEIh, BECAEZXRHITIERT - 7HEFRLTVWE, 25T, IAMNGSH
FEMICHDATNAZCDDPAEBL I 2BOBBICOVWTH T hAShTVWEL,
CORROIEDIC, ¥T. AREATHELERENCREIELEXORBERO S
BETV. TOAENRBRELRBERZHO,MTEILE2RA, OB, KB4 K
MEBDLIZ2BOY - 2BHUT B3 ERTCEXN,

2. ER
FrESY -BIAKBDOERICE., KEBTFHMNCAPI-3000%2HVE, ¥+ 5
Yy-RAETS5em, 2R600mm. AHE4T5mmOdbOEH VL, > FIIEE
ZHTHEX20mmT, 30secEAL. HMBER250V,/ cmTiHo, ¥4
Y -HOoBEMMWIL25CTHE -k, BHIR. K FYA1A-F 7L14T200~3
95 nmORBATITN - K,



Y71 mM CDDP&E1E~i2mM GSHARALTHERALE. EBFAk
iK1 0mM Y UEBEE%EK pHT7. 4, 3mM NaCliHWI,

3. BER¢LEKE
GSHREBEHEMICTRIEL., hoRD 4+ 4K T 3. CORDPIZGCGSSCHEFRZEML B
LUART PR —BT B LELD, GSHNHBBRILASF, GSSGHRERINI-&
¥xoh3, (FIG—-1(C) (d)., FIG—2 (a))
GSHLCDDPAREE¥Z3LEGSH, CDDPLUADOHAERRANERTNS, (F
I1G-1) CZCORHBIRGSHECDDPERREZARZ FALEFRL (FIG-2) .
GSH:ECDDPORMEGER, BRAE L biMLA, (FIG-3) CZoOKE, GSHO
ERRLiziiMshr, (FIG-4) ChodZitibh,. GSHECDDPOREI
ODGSH-CDDPHAK(NKERIhTWEEELISI S,

T M e mt m  w ox e w  me

2t

(a)

AU

t
L215'-. 003

(b)

OISJ 002 AU

.018l-.007 a0

(d)

-.002 av

3 ~ 7 min
IAVELENGTH 200 395nn
FIG. 1, Display of capillary electrophoresis FIG. 2, Absorption spectra of CDDP,

of reaction mixture with CDDP and GSH GSH, GSSG and two peaks ncwly
(or GSSG) after 150 min appeared
(a)2nM GSH , 1mM CDDP (b)1mM CDDP (a)SPECTRUN OF FIG-1 @,8,8"
(C)2nN GSH (d)2=X GSSG, 1=NCDDP (b)SPECTRUN OF FIG-1 0, 0,0
gm :
i_m g as |-
20”0 as
w i
- ol
-] 0 +
L] 2 “© [ ] mm 00 120 140 10 0 2 @ (-] 1‘&&) 100 120 140 160
FIG. 3, Changes in peak area of twvo new peaks FIG. 4, Prevention of auto-oxidation
as a function of reaction time ‘of GSH with CDDP
-0- ; peak area of FIG-1 @ -0-:reaction of 2mM GSH alone
~0- : peak area of FIG-1 @ -0-;reaction of 2mN GSH and ]mk cbpP
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DETERMINATION OF BENZODIAZEPINE ANTIEPILEPTICS IN
SERUM BY MICELLAR ELECTROKINETIC CHROMATOGRAPHY

Masaoki Imazawa and Erika Akahoshi
National Institute of Neuroscience, NCNP

A micellar electrokinetic capillary chromatographic method for the determination of
four benzodiazepine antiepileptics ( clonazepam, nitrazepam, diazepam and clobazam ) in
human serum is described. After solvent extraction, the complete separation of a spiked
mixture of four antiepileptics was achieved within 8 min using lithium dodecylsulfate
(LDS) as a micellar phase. Separation of diazepam and its active matabolite, N -
desmethyldiazepam was achieved using hexadecyltrimethylammonium bromide as a
micellar phase. On column UV monitoring enables detection and quantification of all
the drugs at the therapeutic serum levels.

1. IL®HIC

M2 EWGR I, MPOEYL NV E2E=y— L, BEEDEE»#ET 2
CENEETH), TAPADEWERD-DICIAITTELOMBPFTAILAED
DHEFBMEI N TS, BAlE, NI T—HRUERTAPAEDXF YT —&
R[REKBIC L D HELRBFEITEFRE L TELI, BEORTALAEIL., BEICE
HehsMPBEFTERENEL, 20-00MBBEHTHH L E2 LR L, 40N
FLANUPZHEERERN, RUVVUTVTPEVROFTADPAED SR OWTHKRE
L7z

2. EER

Beckman P/ACE 2000 ¥ ¥ ¥ 51 —BREKBI AT 2EFHV, ¥y ¥51) — ik
W 75pm, ARES50em D72 —X FY ) 781 b b, mEFERL, BefcF
V=XV ¥ L2 ARBEMBOR, BLT/NRL -7 — 1L 2 BHEER. 4
BOBWBELTHEFYET Y —ICEAL, RBETo 72, BRORV IV TYE VR
HCTAPAROSH I, SHEBAB L LT30mMF 7Y VEEEEY 7 4 (LDS) %
G pHILII) BB RICZF VOV IVT (9%) T 7 T0FF X MY (10 mM
) MR b D% Hwz, RBEE 260nm, 25°C, 30kV I TI VBB 7 o~ b7
FTITA—2BI ol VTHENA (DZP)EFORBMEY. FTRARAF VI 7 E)N
A (DMD )OS HEIITOBERH L LCLERIZ)BBRERICHE A 4 v HRETEEAIA
FHTFINVIM)AFVTLAEZIATTI N, HTAB(10mM)E ZF LTV LTS
(9%)EMZ72d DEH, BEOEM 2 ME L THN L7z, MERFIT1.0m1
fEH L7,



3. BEBIUEEZ

LDSEHWAI VBB 7 U~ NS 74 =X rarEnNn (CZP), =+ 5
¥)XA (NZP)., DZP, 2 UNF LD AFHONRY I T BE VR TAPAEEN
WEENESIZTHEL, T8I T L. (Fig 1) « T hF Ty )
—VBIUTZ7U0FFA N YORME. BYHELS LUCMBEHRHRODBEY —
EDONMEDI-DIZETH o7 ZEYWORBBERIL5—15 ng/m |1BETH D,
SHAEDOEENRBUI L E R BERHBAICB VT ]
10% AT, ZIZWMETREDDOTH -

J70e 722 b AV, T INNVES — )b,

HWNT B VR EOMOTTAPATE
DERFIIERGHEGEL 2V, —HKEIC,

BEONRY VI TEBE VR TAPAE .
PREHENSE Z LA wnhs, KEIXE
EYOREB L UERICAER ZHHETIE
W HEESERZ B, 1272, LROEHT
X DZPE FOEM R RBEWTH LB 1
AF VAR, DMD I E ICHBESI Lz h o
77 TOHMD-DIZIE, LDSICER T
WA 4 R EEER . HTABDEH A
#HTHot: (Fig. 2.) o« BAFNVERE JL.WU
DRWMED D EO-HEELOEYHE ey,
DHBEEBIZONWTIE, &5 IR i ) S
FEThb, BENDLIIZ, FxE¥F ) — ™ Time (min)
%ﬁﬂ(ij&;;i ’ fgﬁf{z) \ffxnflf ‘?;% \f%jf_}l_,?g Fig. 1. Electropherogram of an extract of
rll’—g{/m;l?‘ ﬁz /\/\75"/\/’;75 @%\ﬁ 123 jﬁ;ﬁ T jE serum containing four benzodiazepine anti-
<% Z; L RHI Sk T o 7: ° epileptics. 1= nitrazepam(100ng/ml), 2=IS,

3=clonazepam(50 ng/ml, 4=clobazam
(200 ng/ml), 5=diazepam(200ng/ml).

A B
Q.
o
5 &
3 [ IO 1 ( 6
. > o 1 : )
3 < (min) ~ ~§ < (min) ~

Fig. 2. Electropherograms of extracts of (A) blank human serum and (B) human serum
spiked with diazepam and desmethyldiazepam ( each 200ng/ml ).
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DETERMINATION OF UNBOUND DRUG CONCENTRATION BY HIGH-PERFORMANCE FRONTAL ANALYSIS
/ HIGH-PERFORMANCE CAPILLARY ELECTROPHORESIS

Toshio QOhara, Akimasa Shibukawa, Yasuki Yoshimoto, Terumichi Nakagawa,

Faculty of Pharmaceutical Sciences, Kyoto University,

A simple HPCE method based on the principle of frontal analysis was applied
to the determination of unbound concentration of basic drugs in the protein
binding equilibrium. A small amount of sample solution (ca. 80nL) was introduced
into the fused silica capillary whose - inner surface was coated with linear
polyacrylamide through Si-C bond. Basic drug was eluted as a zonal peak with a
plateau, and the unbound drug concentration was calculated as the drug concent-
ration in the plateau region. The present method was applied to the protein
binding study between a ,-acid glyciprotein and basic drugs.

(#5] EWROWITTNT I vPa -BUEBEI V7 EEE5LTED. BAREY
RELIEEQVEVBEIFEHERBICH S, s V7 &43. EYo4ATBOERY R
(HBVRBEER) ORBRICKEUHELERIETIT, #oT,. BV ORLLEYWOHRE
ERDEDIZBY VN IEEGORRALBLTUTRTHD, ZD1HICi. (ELHNEYERED
HWEVLETH S, FESHEYREOAZ ISR, %KD SR EFEHZT PN 5 ik
HPLCAHr3 5 FENNAZINT 0 ED, EYOBEADREPESBVEHNORBIICLL S HIE
BEORE. 52 VBHENEROXNBLETISOMBELEYH 5. —FH. RAHH
¥ U7-®YEREE WS4 (High-Performance Frontal Analysis. HPFA) #kid. #IIREAR
(restricted-access type) OHPLCA T AICEAB ZEHEFATAII LRIV SBEY
REZHEICERTI2HLOSE (RD) THH, LRAOMBHEERRTE 1, &2 A5,
HPFARR TR IEH SR EY I ROE VAR EEZROAMEARVLBEICHLZD T, EAR
D—BOBEIALNEENT I, TEITE4B. F+ES ) —BRERHEA - EHiHEEL
Wisr 47 (HPCE/FA) ZRRE LT, HEUEYO I VU N/ BAOHELBBESITICIHA L
A

(EBR%&#] HPCEEE. 270A (ABI#) . skEBEM. Y AMEEK (pHT. 4, 414~
ME0. 17) o EIMEBEE. +10kV, & H. 200nnX i3200nm, BE. 25°C, AE. RF,%3 )1
(YVER. ANV I LF v RxNTayvh—) XBAIFF Y (In, i52%) &b bhuiF
TIT Iy (BSA) Xida -BEtEBESY /%7 (a.-AGP) 2k BB EHHICHARBRLTHEL:,
(R, ZE] AHEZV=TRITIUNLVTIFTABLEF+ES Y — (BHE50uD.
E&X4len, FHE22cm) IK113~340 u MDA F /¥ 3 JV(VER) & 100~550 w MOHSAR &5 %



EA (B51108. $#80nL) Lc#,. F+yES Y —MEBIICBEGIOKV)ZEIM U 7z, k8@
I3 0 ABbuffer(pl7. 4, 1=0.17) 26 L, ATI—F 4 Y ICE D BRABERD
RELBOLOT, U 7HEBRHM (ABM) T@BHLE W, —FH, EXREEYTH
SVERBBRKBICL VBRHMUICBH TI0. BANVERZ Y VR 7HEMSBEL-H. B
HEICB® T 5, TOHEE. EHIAMOFERICESE, VERRFS5 F— 84265348 %k
—7ELTHEHREINK (K1) . 75 F—RBIICHYTAVEREBE IZBRA A8 -IPLCHIC X
DHERAELUIHEEABVERBEELERIFIC—B LI &1L D, HPCE/FAIC K D BHED
AB THEEAREYRELIERTE I ENY 1,

mMEEPTCOEEREENOY /S ERITE. a-ACPHELEET S, LH L a. -AGPIR
RETHD. MEINEOHRELEETNTUNS, £2 T, HPCE /FAZIEREHEY L a -
AGPD % /3 ) EAMFTITIEA U, BIB. 7.5~80uM VERE30uM a,-AGPO 13HEF DR
ARBENPCE/FARRICE D AT LT(DREZ B W TScatchard@BHF 2T -t 2 A, 24 FH
(K) 28113 x 10°(M-""), &Y b (n) M0.82&7 b, XMMBEE—FH LIENES
Nz, £z, 5~350uM Ink22.5uM a -AGPO I5SEHFORABBMAEREIZEIODAFLT
(DDA Z M Tlangonuirf@#r (R2) U7c#E. Inka ,-ACPED Y U/ EEHICIIBRNE
BEHBROZEANDBON., FROBLGOL AT (Ks) 28136 x 105(M-1), #4441
P (n) 20.97TTHH ., FFERNELEOLEEH (Kns) #6.70 x 10°(M-)Tdh » 1=,

SEERA URBREBRBETDY U EERIZN~T0% ELBHICHDZZ R, WTFhoR
¥dOE—DFEAR (80nL) THAWNHUETH 572, S DI &id. Scatchard@irD & 5 1%
VDY ) EEABLRTZ—HOEAB AT IRICERTH B,

Scatchard®f r/Cu = nK - Kr (1)
Langmuirz, r = nKsCu,/ (1+KsCu) + KnsCu (2)
CITCuRHBEAUEYRE., rBI VI 1 24FITHA LTV A3EWORFEERT,

(A) 113pM VER - (B) 113pM VER - (C) 113pM VER
550pM HSA 300uM HSA —» _VER
100pR _, _ yR
VER
J\L
5 10 15 20 5 10 15 20 5 10 15 20
Time (min) Time (min) Time (min)

Figure 1. Electropherograms of VER - HSA mixed solutions.

(&3] Rl 9JIKE. #)IHIE. 2HIF. 40, 203-214(1991).
R2 Z.Taira, H.Terada, Biochem.Pharmacol., 34, 1999-2005(1985).
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INVESTIGATION OF ENANTIOMER EXCESS BY CAPILLARY
ELECTROPHORESIS

Yasuyuki Kurosu, Yoshiko Shisa, Yasuyo Satou, Masaaki Senda
JASCO Technical Research Laboratories Corporation

We investigated the accuracy and the correction of enantiomer excess for
DL mixtures of DNS derivatives of standard amino acids by capillary
electrophoresis (CE). When some racemic mixtures we are optically resolved,
good reproducibility for D/L area ratio was obtained (CV value : 1.9 %).
However, the rear peak area was larger than the front one. This is probably
caused by the difference of the migration velocities for D and L compounds.
Therefore, the peak are as for various mixtures were corrected by using the
D/L ratio of migration velocity. The resulting correlation coefficient
between expected and observed enantiomer excess was extremely high (0. 9986).
Furthermore, we studied the electrophoretic condition for resolution. The
determination method of enantiomer excess by CE will be successfully applied
to the DL mixtures of standard amino acids in the same as the polarimeter or
circular dichroism spectrometer.

1. BCHIKK

HE, W7 -BRkB CEERET IESBEROFRLELL T, RELHHPER
THHERELABRHEA TSP, (ECRECEBRBRCHMLAYE2ABTI2HE
BMTA3FERHACOhZ ), BIE- MOET, REVCRFT EhTELEHERE
yuebyt374-(HPLC) & D bFEF EFE 2B h B,

EZAT, ThECOEC LA REZSEHRECITULEHE DB T EINT OB
CERARBELN, SEUPFERPZOHEC2WTE Y OELFNERTRDE DR Eh T
v, —H. RELE. AR, BRLEOLBCrUBOIIFT-BRHE (ee %)
= D-L/D+L or L-D/D+L) OREREELBEETH 3,

FIRETIKEEETY B ODIE, LIF, DLER & 44" v9h (DNS) bkl #EHLRDOR K DL
BEWE2RAEL., LVSOTVBOLSEEBIEL ., Sd IW-BEIkEIC L e
efEDHEERTZDOHIETDVTHREL &,

2. £RK
2-1. DNS-73/BSDFA%! D, L, DL-EB¥EPI/EE & 10 mg REBEWH-T. ¥ YIME L.,
KAZMEERE 1AV CHIH %, DHEWRIS U CHMERIPLCTHERIL &=,



2.2. BRIxEILMH EMAW 60 mM y-Yyo7 ¥2b)/100 mM SDS/100 mM sodium
borate (pH 8.3). ¥¥t 3Y-: KAFE72-2"+ ¥ (50 umn [.D. x EFHE 30 cn. £
50 cm, ENANEERE : 15 kV. #E A $47avik (52 5 cm, 20 sec, AR # 4 nl) |
Bt UV200 nm, DAL B BBV KEISEHE L K
3. BEReBE

¥ FDNS-DL-Met (G¥fE) ¥ LR OFEHTHE (HBEELILLLE) L, 2ot -JEHEC
B 3D/LEE KDL, 2OHKE, DE, LUEOJEICHEI L. D/LEHEILIX0.9633 (HHE
5y$49.3:50.7) . BhTBHL T 3L&ERPPREHHRE I, ZOEHBEL T,
MR ERTIAREOBVOMESRZRTLEEZSh DT, DELLEOBENERE (D:5
.508, L:5.617 min) D&\ (B E#EEOD/LEE (BB OD/LEED&EH) . 0.9811)
PERLT, RAEBCRZLICKREL T, BERITR- k. ZTOFR. 0.9819 (EHiH
B ®49.5:50.5) kb, E&hz, SS5EHLHEOFEVPhelBIL THIT- HER.
ZOMEDOHREMNBEAZELCS Sbhi,

DNS-MetD 5t3{k iz BiF 2HEIEELDCY 5
EixBFE (1.9 % (n=15)) £mx
Lieh, BEYeER (9 0.2 %) 8 a L °

=t (1 %44 LhEgTSER
PEVETH - k, R, D/LEFEER
DREZIBEVWERABELHWL &
FORER. D/LFELRRRIREEY
OREE L {RBEL xb)bn7cn)” 7558
Bohlk, ThboERELEEL T, °
HE 2 hbeefi fIEE (WIER) L o o
DHBEERDLFER, EHRCEHWE o ¢
(0.9985) &L fz. E k. pHy#| °,

AEBERLOHTEHLRIT ST 0 o L 1 L L
ETHD. M1 CHEEWCK T SpHD
BEPARELERO—E (Met & Phe) % PH
LR, . Fig.1 Effect of pH on DL resolution of DNS-Met and Phe.

WEMCHED S & BEEBFPEZ  Capittary, 50 un 1.D. x 300 mn (effective length):
BUREXHOBE LD PPEL S DD, electrolyte, 60 nM r-cyclodextrin/100 oM SDS/
AR CHPTRE 9 1050 G o o O e e
DDNS-7I/ERWC B WT)) W&, BB (& was by siphon (height, 5 cm: injection time, 20 sec;
mm.wm 6.6 PE Aczmlzmd. m\ZMNvu T _O:._M”n_fﬂ_ M“.___Mmmwoo“mn ”___W_._u__m. respectively.
WETEZHZLEERTDHE. EHKH
AT DeefEREHECEVBIbDERBbh 3,
1) K. Otsuka et al., J. Chromatogr., 559, 209 (1991)
2) A. Dobashi et al., Anal. Chem., 61, 1986 (1989)
3) H. Nishi et al., J. Chromatogr., 515, 233 (1990)
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CHIRAL SEPARATION OF A NEY XANTHINE OXIDASE INHIBITOR, BOF-4272, BY USING
HIGH-PERFORMANCE CAPILLARY ELECTROPHORESIS

Yasuki YOSHIMOTO!, Akimasa SHIBUKA¥A', Terumichi NAKAGA¥A', Masuhiro
NISHIMURA®, Shinsaku NAITOH?, Hideo SASAGAYA®, Satoshi NITTA®

Faculty of Pharmaceutical Sciences, Kyoto University', Otsuka Pharmaceutical
Factory, Inc.?, Otsuka Electronics CO., LTD.°®

HPCE was applied for the investigation on the enantioseleciive protein binding of a new
xanthine oxidase inhibitor, BOF-4272. Serum albumin of different animals was added into
the running buffer as a chiral selector; rat and mouse serum albumins enabled
ehantioseparation, but human, bovine and rabbit serum albumins did not. The effects of
HPCE conditions such as buffer sait concentration, temperature and organic modifier on the
enantioseparation were also Investigated. The competitive binding study indicated that BOF-
4272 competes with warfarin in binding to rat serum albumin.

(# &1 BOF-4272i%. HBFTvF oA+ - FHREHTH B N, "c@i‘(:—’“;"i’fﬁﬂ*_
MTOFBANOEBRDRABICEND b, ENEBEREBTENBR DAY RENEE
Th, CORRO—DEUTHRMAM. 20 W EME TBOF-42720 4 L /3y &
ERENBILICLENEALOND, 22T, YEEEAOME T /VT 3 VA M £runnin
g buffer& " BHPCEEEA A VT, BOF-4272&8 7 AT 3 v Dy v o HAICH I 5 T b
BREBSURLBHABEOE K DOTRT Uic, BRI, BOF-42720 5% 5 Mo 3+
Srunning buffer®@ &4 O XL EE W~ 1o, |

. albuminB 7NV 7 2 ) v, YTENRA, V¥ NFL VO HOEMICENEN
BRI Ibinding sitexH - TV A EBHMONTVE, 22Ty CHOD 3EDE
P EBOF-4272& A M A €5 I £1C & Hbinding sited F#ll % 1T - 1z,

{FHE] - P‘JEL:linear-polyacr)’lamide%#%‘%{%‘c."‘d’%:&L:;o’cﬂﬁ"&iﬁﬁ’i—
Mk X Hiccapillary (H%E 30 co, £ 8 42.5 cn) WEA5 uHDalbunina i (
phosphate buffer) TH 7z U 7o . BOF-42720 sample solution>EFZHETEAL (5
sec.) 74 P AF - N7 UL BREBREHZ 725 ECAPI-3000 (REBF) T, BE
(-7 kV &7 -6kY) 2E0M L7,



(BREER] SEOHPCEAH TIIBOF-212BABMEHF L. 7L 73 Vv baEICS
BLTW3B, £/, BOF-22T20 B SN T AT I VL0 b BLBHT 5, Licdis T
HERUGEMTY VNI HADBMINREIELE. TALT IV EL i EEST B
FRUEKOSWENTHAEINT, RELSENERINS, 5 v FET D 2DOMEET
VT IVEXRERBF v U7 - & UTHOBICBOF-2T20 20 an. & A
BAECHTANGBRENERZIN, D, R-REFDHFNE)-BHk L b b
BlBEEEh LI ENS, (S)-RHEED H 0K 4 YN ERT B I L0 - 1z (Fig.
2) o

il BOF-42T20 sk Y B IC RIFTHPCEO & B DX B A BE N/ E - 5 BEOLR
(10 C—37 C) ®A 4 VHREDOHM (0.0720.21) KE->TEHES Vs DL
NRIBBY, EYOBHRMIIEL L o7z, F 7o, 2-propanol @ &FEM (<5 % ) iz
EHEE (Rs) DE LR X n, TNULOBEMIABELRD 2 w1-,
&K%%yyN&%émﬁU%ﬁé%%%%%T%tbu\ﬁ%ﬁﬁﬁ*math
wiiyx&vmﬁnm%EMLttca\m%nnu%%ﬁﬁén<ﬁoto:@
&S, BOF-4272& warfariniz S v P77 3 YRFLOB—YA LTELT S E
Exoh3, —K. diazepam’Pdigitoxin’i—iﬁ'ﬁDﬂbf:%%!;(i%@&’)ﬁﬁﬁ%%i(iﬁ
SRR oMo SOEIR, & VNI RBBAKYEHREE > BEPCEE R EW D &
‘//\"7‘1‘5%K}‘6¢)‘5ﬁﬁ%%%’&iﬂ*\‘5’)i‘@’é‘ﬁfﬁéo

Fig. 1 Fig. 2
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....................
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36 ’ 38 tmin}
Structure of BOF-4272 Chiral separatios of (R)rich BOF-4272
by use of rat serum albumip.
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SEPARATION OF ENANTIOMERS BY AFFINITY ELECTROKINETIC
CHROMATOGRAPHY USING AVIDIN

Yoshihide Tanaka'’ and Shigeru Terabe *’

1) Nippon Boehringer Ingelheim Co., Ltd.

2) Faculty of Science, Himeji Institute of Technology

Direct separation of acidic racemates by affinity electrokinetic chromatography using
avidin as a chiral selector has been studied. Optimazation of separation conditions such as the
concentration of avidin and the pH of the buffer was carried out for some enantiometric
separations. Most hydrophobic solutes showed serious band broadening probably because of the
slow kinetics in binding equilibria. The addition of alcohols to the running buffer was effective
to improve the peak shapes. The successful separation of nine acidic racemates could be
achieved by this method.

R

A, B/ M 574~ OEFHEEZENIL, TLVTIVZRULDHE
FOY UV SNIBEERVERZELEOKENREIN TS, LML, ELH%E
Ty EVTERLLEAPOBERBOAT VWS, 22T, A VN7 HEODODVE
STHAEATED VEFSNEVII—ELTHY, BAOBRBELEDOXESLE
ZfT->TWVW5. SMBTEY VOREELEBHHROPDHIZIDLWTRHFEZT, %k
BOBBEZToTz. T, U7 B 2RO ELHITENT, E—-2 R
BELLTo—RERBIBEAEDEL, ZORARCHDVTOEREFMAICLSE
— VRO EFBIIODVTHRHFLIOTHET 5.

. ER

FyESY-BREUkBHEEBIZNMA 5 v FBBioFocus 3000 system, ¥ +
SY—@NAA Ty FBA—-PIY vy Y (BRESOuD, EX36cn, a—F 4 T %
A7) 2R, BIMEBEER-12.0kV, BE325CTir-7:. o BBHERITEY v %
500MY VEBRERERICEBEL, BERASBEERZIGULTTNa—- Vv EHEMUTHBL 2.
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TRHLILEIA, 2BpuNTR—-ZA5 A4 VIt 2L ERBoNl. BT 0
VVOREBEEZETAESBEIMETEHN, BEE L3080, 50 230mB T
DHEBERTRR XS4 VOEHNRAEL 7. pHKBL TR, pl4. 00 B HH
ZROCIEEE, B3I 28LE S, pIERABOpka OEICE S 313 &,
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(2) 7iva— Loy g

#AF & LU TFolinic acidD Y7 AF VAT —%HWT, PLIa—-LOEMIZ &
BE-JRROEAICODWTHENK. PFig. liERT EI9I12, Y725 LA <—0D
—HRIRT Yy —FRE—-INBOIER, b5 —FRTFTIla—LoESHIC
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Fig. 1 Influence of different alcohols on the separation of diastereomeric folinic acid.

(3) TED VTHRFEFLSEANTELZI/LLESY
REELTIT, TEY Table 1 Separation of enantiomers using avidin as a chiral selector

vEROWTHRESEAE  Compounds Concentration Buffer  Additive
THYIEMTE IS ofavidin __ pH

- . Vanilmandelic acid 25uM 4.0
BRLEKBBOFREZE Atrolactic acid, 50uM 4.0
Table 1 iZFEL 7. 3-Phenyllactic acid,

o g Phenoxypropionic acid
39 D
TEYVBBREART  wupen Flubipofen ~ 25uM 6.0 10 % Ethanol

DHESEIZHLWTI  Ketoprofen, Ibuprofen 25uM 6.0 10 % 2-Propanol
.-'%, Iz ﬁ-;aj Ay ;‘: St Iopanmc acid 25|J.M 7.(.) 10 % th-F

. DMF : Dimethylformamide
794 —ThHbHI LMD
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ADVANCED FLUORESCENCE DETECTOR FOR MULTI-CAPILLARY ELECTROPHORESIS

Kyoji UENO! and Edward S. YEUNG?
Developmental Research Laboratories, Shionogi & Co., Ltd.!
Ames Laboratory-USDOE, Ilowa State University?

A laser-induced fluorescence detector has been developed for multi-capillary
electrophoresis that makes it possible to monitor separations in multiple
capillaries simultaneously. This system is based on an argon ion laser which
is used to excite fluorescence compounds at two wavelengths, 514 nm and 488 nm,
and a charge-coupled device camera which is used to detect fluorescence.
Simultaneous separation and detection of TOTO-1 bound DNA restriction
fragments with one hundred capillaries is demonstrated with this system.

[@U®ic] b 7o LEFstEE 3x10° EENEET S E 7/ L DNA O£
EERIL, ZLREEhTLIRAGHEBROTNTERHBELELS LVSETHS. &
OB A’ DNA HERFIRELERTARE, HEVKAETHIOBRELHFEOMR
BARARTHS. F+ESY —BREKBE, SoHeE, AF, BRBEOVLERARE, &
LWHIEROTEEMY, BEOBEMNSDNA HERIREFONBFER L LTHFI AT
3. %k, z2OBRHBEELTE, VY -FRHAABRBER, V- V-0 X%E, Bl
ErtOoRMERUCZOBEREEMISBROLBELTNREILEFALNS.

—F, BROFrESY—2HAVEF+ESY —BREP - V-V —-BRHLBRHEE
KBRS IHFEORMRE, RENSRAFELLEO LT EFEALNEIRD, BTV —-TF
LR, L0770 - FREBFEBFEEFIN TS, Fr3ihbsoHGg%
SEAT, BTFFXROF+ESY -2 HVLKERSTEORRERKANE L Ty«
JFPD1IRAFT9TELT, 100 KOF ¥ ESY —hHAVWCEREBERET A3R2BERLE.

[(BE] <V FF+EIY -BRAPORDOMNRBEBOMHE S Fig. 1 RT.
COEBTCRIBEREOPLVI VUV —F—KETYZLTHH, E—LIIZANY Y —T
AU, 514 nm KTk 488 nmn OFEROXE IS~ I DHBEL ik, kL v X
WEDTIUI=ILBMTOy 2 FICERESHOF Y ETY — (100 &) &5 4 Uik
KRN, BET 3. HHXOBKREICIE charge-coupled device (CCD) H £ 5 % i~ .



Prism Buffer reservoir Aluminum block Buffer reservoir

Fig. 1. Schematic diagram of the advanced fluorescence detection system for
multi-capillary electrophoresis. ET, extension tube; F, filters; WL,
wide-angle lens; CL, plano-convex cylindrical lens.

([£B] ZTBER&E#HCIE DB-1 MmEs GC AF+ESY — (RIE 75 wm, 5iF 150
im, €& 50 cm, AX&K 35 cm, J & W Scientific M) RT 0.5% AFiEiro—2
4000 > & 100 mM YU R - FS5EEEH A (pH 8.2, 2 mM EDTA 2 J ) FHW .

(SR EEE] SHIMRICIE ¢ X174RF DNA/Haell digest (72~1353 bp) @ TOTO-1
HNAZYKEER, Fig. | OXBRT 100 XOF+ESYV —FHWT, SHET2H
RREERE - —FRE:21T-7c. TOHERO—Hl% Fig. 2 ¥ 48, 271/281 bp %
RCEDOMEBRIFICHEIH, WTFhOBERTHO—BAOMMITE 32 EBMRAI L.
DEED, SEAELEILVFF+ESY —BRET-HARBERBEOFHAE R T
LBTER.

80000 —
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k7] @® 3] N o o
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Fig. 2. Electropherograms of TOTO-1 bound ¢ X174RF DNA/Haell digest (86 pg/ml)
with the system described in Fig. 1. Injection, 10 s at 100 V/cm;
electrophoresis, 50 V/cm.

1) J. A. Taylor and E. S. Yeung, Anal. Chem., 65, 956 (1993).
2) X. C. Huang, M. A. Quesada and R. A. Mathies, Anal. Chem., 64, 2149 (1992).
3) S. Takahashi, K. Murakami, T. Anazawa, T. Nishikawa and H. Kambara,

Fl2EF+ESY —BRIAKPHLUVRUILBEESE, p.13 (1992).
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DEVELOPMENT OF UV PULSED LASER-INDUCED CAPILLARY
VIBRATION METHOD AND ITS APPLICATION TO ULTRASENSITIVE
DETECTION OF ULTRAMICRO AMOUNTS OF AMINO ACIDS

Tamao ODAKE, Takehiko KITAMORI and Tsuguo SAWADA
Faculty of Engineering, The University of Tokyo

¥e have been proposing a detection method utilizing capillary
vibration induced by laser (CVL) as an ultrasensitive on-column
absorbance detector for CZE. Because CVL signal is proportional to
absorbance of sample, no derivatization of the sample is needed. In
order to detect a biological sample, we introduced a UV pulsed laser as
an excitation source. A series of excitation pulses was irradiated on a
capillary. Adjusting the pulse repetition rate to the natural frequency
of the vibration system, stable standing CVL was excited. This detection
system was also sensitive to the absorbance of sample. Sub-femtomole
amounts of amino acids were detected without derivatization.

[GL»ic] F+rESY—FOMNMNEYEEZREE ICon-columTHRET BT, U
— R ZHCEREENENTHE, BAXBEO—D&ELT, V—-HF-—FEF +
5y —4EH % (Capillary Vibration induced by Laser : CVL) Z##BFE L T&E Y,

Wil —F—HE2EF+ESYV KR TEIIERL>-TRETBEFYES Y —DHE
WIEHE. AFOBRAEEICH L TEBRETHID T, RBEHAREOFEH KL EE
FTiIo. KB 200D BN EFA LIELBRENTE S, LALANS, L OEKEE
WEZENERICBREESODOT, ¥AV—F—DNLETHI, FHALV -V —-EF— &
IS/ SVARBTHBEDT, WIVAV—HF—THFyES Y —RGEZMET S HEEZH
Rt FUKMELAVWT I/ BERAHEL. CZEORESRBELTEEZICH LUk,
(28] £/ V-V —-ic@3zF b —¥F— (HKE: 248nm, 7 : 104 J/pulse, /¥
JVAWE 1 60ns) BT, RELKLF +yESY —ODRHI o —-T V—F—HTKRHE
L2, 3+ ESY—TRELLBORBERINIsTHSDT, F+ESY—0D

BEEHENBIKIZIZH S EIRIERNIEREL. NIVAOE OV ELEAHRBETHEE
BRHEIT—HXE, RELTEEAI S, SNVAOBDVELUABBIT—RLULIETK
HE0y A4V VT TREL BBE M P77 0ET7 22752V ER0.
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Fig. 1 Waveform of CVL standing wave Fig. 2 CVL signal dependence
induced by repetitive pulse excitation. on concentration of Tryptophan.
a)waveform b)excitation laser pulses
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Fig. 3 Electropherogram of nonderivatized Tryptophan and Phenylalanine.
1)J. Wu, T. Odake, T. Kitamori, T. Sawada Anal. Chem. 63, 2216 (1991
2)/NAT, dLFE.BH B2MF Ly B ) B[Rk R LABEESE plT (1992)
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NEW FLUORECENT LABELING REAGENTS FOR CAPILLARY
ELECTROPHORESIS BASED ON SEMICONDUCTOR LASER
FLUORECENCE DETECTION

Midori Watanabe, Totaro Imasaka, Takashi Kaneda and Masanobu Siga

Center of Advanced Instrumental Analysis, Kyushu University, Faculty

of Engineering, Kyushu University and Doinjo Laboratories

A semiconductor laser emitting at 660nm was used for excitation of the
chemical species separated by capillary electrophoresis. A new labeling
reagent (pyronin maleimide) fluorescent in the deep-red region was used
for labeling biological substances having thiol group represented by
amino acid and peptides. Glutathione was detected by this compact and
inexpensive analytical system. This result suggests the possibility of
application of various biological substances to capillary electrophoresis

semiconductor laser fluorometry.
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VP —FREtER. F+E5 ) —BERBAN ST I ERERBEETH B S
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Fig.1 Electropherogram for
glutathione(GSH) labeled with pyronin

maleimide

1) T.Fuchigami, T.Imasaka and M.Shiga, Proceedings of Advances in
Fluorescence Sensing Technology, 1885 435-438(1993).
2) T.Fuchigami, T.Imasaka and M.Shiga, Anal. Chim. Acta, in press.
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STUDIES OF CARBOHYDRATE-PROTEIN INTERACTION BY HIGH-
PERFORMANCE CAPILLARY ELECTROPHORESIS
--MEASUREMENT OF BINDING CONSTANT BY USE OF COMPETING CARBOHYDRATES--

Susumu HONDA, Shin-ichi YASUEDA, Atsushi TAGA
Faculty of Pharmaceutical Sciences, Kinki University

The binding constants of low molecular weight heparins to antithrombin III were
estimated by competitive binding with heparin, in high performance affinity capillary
electrophoresis, and the results were compared to those obtained by normal affinity capillary
electrophoresis without competing ligands. The data obtained by both methods were
practically identical, indicating the effectiveness of this newly introduced competing ligands
method. It seems to be especially useful, when the ligand has no electric charge.

[iITCwic] 774=74—F¥ 5V —BXKEACE)iX, 2EBOY 7V THEIC L ER
M0 ) bIcERRAMOEEEAOKAEEERETE S 22 Lk, IChAICEREEDH TS,
MEBEERICBIT B~ Ty FRrury e VIIAT MDA IZERNOBEBETHY . ~Y v
HADARRCHBIEIL L > TZORAILEDE I RBVARHIOPRED L I-NBEZAThHhS, &
B, Flebid~) EAT HIoBEEEEORBICACEZFEATA Z L 2R A, E6i2, ~)Y
VEERFRANY VERASIERBLACERZITIZ EICLY, FhEFNOESEBELYAIET BRI
BICOWTHRM LT,

{5l HPCEix. BASX T EHMITS-CEREENABBRHBLRES LIV a v FALEX
HEL-30P1BEEBREBLAVTITo, ¥v 5 ) —i2i32ES0cm. A%E30 cm, HES50
HMDT7 2a—X K Y A& EZ AW, HIMEEZ20 kV, BHIZEAS200 nmOBREEZRAET S
T LV ITok, BABEDPHBIIRETITolz, ~Y VRENI T ¥ B EAE~NRY &
(heparin(1)), v “ftisask~/%Y i (heparin(2))¥ & VD (K4 F &~V > (low molecular
weight heparin(1.2.3)) & A L7, BEH#IEACEICB W T, ¥+ Y 7—i225 mM U B BEK
(PH7H2ERL, Mix DBREDO~NY VRESFRERA~NY CEHMTY VL FE LTHRMLE,
e, VA FEAHEACEIRB VW Tidlow molecular weight heparin (1) % heparin(1) & & iR
EXx U7 =@ LTRAW:, 47 AOAT HIX5.435 pMIcFR L, %32E15:(S cm, 10 sec) T
AR CEA LTz, 72, v—H—¢ LTV FIATAa—A%EY L ZA103 MTEHEM LT,

[RBIUEBE] HEHEEACE 4EOERICBONTIRY Y ZANRATHITY & KRANRY LT
b, TORBRATHENREET, —BOBAERCEHELE TS, L-oTIHNY FOBELT
ESEDZ LT Lo THBMOAT I L FABAT HIDHFEENELT D, ~ U TR A M
BN, X% U T —~DARY CORMBOB KIS > TRHSHAT oS REML, ©—2
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Heparin o 4 (min)
concentration 0 1.0 2.0 3.0 4.0 5.0 10.0 20.0 50.0 100.0 (ug/ml)
Fig. 1 Concentration-dependent retardation of antithrombin IIl peak. Capillary : fused silica (50 um i.d., 50 cm) ;
Carrier : 25 mM phosphate buffer (pH 7.4) ; Applied voltage : 20 kV ; Detection : UV absorption at 200 nm

XN L THESEEXETEHLE, ~RNY UV BETRESFREARY L OREERA 26U

heparin(1) & ~/% Y +— ¥ CHREM{L L5
mEAmn, ATIIIHNT 2B EE2HE
LR %#Table. 1iZ Ry, ~RNV rBLWY
ENXFR~RY VTR, BERSOREEEEK
BPEXN, ~R)F—FEkic kv ELL
NFEVET T2 LBEERIBHICHI L
77

YA FBEBACE ~3Y) v EESFRA

RY)ERBEPLEXF Y U T—2HWT, MEFE2EWVCEASI®2A
RY U —FEBETELXY )V 7 —2HBL,

LI ~FEx DBRETIESFE~Y 2N
Lize ZOHRE, ~1U VTR FRA~
NRY LV EBBES/ NI WVWEDBEMISHEST
AT MIoBE#RERIIEHED LTIT<, BEIRRH
DL, TTICHBTHELI~ARY VD
HAEEMLSENSFR~N) VOBEEEE
RRICE>THRELE, &bz, ~Y v
CESFERA~NN) U EMIZLTEROZ LR
fT- 7z, low molecular weight heparin (1)
TIEEETS.21 x 106 M1, Vy FEES
ET6.17 x 106 M-1,

1 [ mas 1 l

Ka : binding constant ; [L] : ligand concentration ; 1
migration time of AT III in the absence of heparin ; 7 :
migration time of AT III in the presence of the ligand ;1 :
migration time of AT III saturated by the ligand ; Ar : -1, ;

A it -t

max ' “max 1

LREESERERE L, 9. ~

A_tew 11 1 fme 1
At Atmu'tl Atmu Ka"' [L“] Atmu't| tl

Ka" Ka“'[l+Ka'[L‘]]

Ka' : binding constant of ligand I ; Kal : binding constant of
ligand I ; Kol : apparent binding constant of ligand II ; (L] :
ligand I concentration ; [L"] : ligand II concentration ; ¢, :
migration time of AT IIT in the absence of ligand II ; ¢
migration time of AT III in the presence of ligand I ; ¢ :
migration time of AT III saturated by the ligand IT ; Ar : -1
A ot

max * Fmaxf1

% 7=, heparin(1) CiXE 110 x 107 M1,

Y FBEHETL26 X

107 M1 v bmEiconTkER

2, HEELYATY VY FEAED
BRRFETHDZENTENT,

SEIORBTACENRM{TIZIT X D8
HOFMETHD I ENIUIETE, i
AT HMEMEMCEZACELTTAD Z
Ehh, 5% IV FOBbLL %
~DISARHFEEND,
*]1 S. Honda, A. Taga, K. Suzuki, S.
Suzuki and K. Kakehi, J. Chromatogr.,
597 (1992) 377-382.
*2 L. Z. Avila, Y. Chu, E. C. Blossey

p i Average Ka
reparafion molecular weight )

Heparin (1) 20,000 1.10x 107

Heparin (2) 20,000 4.96 x 106

Low molecular 5.000

weight heparin (1) ! 5.21x 108

Low molecular

weight heparin (2) 5,000 2.88 x 108

Low molecular

weight heparin (3) 4,500 /307 x108

Heparin (1) digested

by heparinase 1,000 9.82 x 103

and G. M. Whitesides, J. Med. Chem.,
36 (1993) 126-133.

Table. 1 Binding constants of various heparin preperation
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STUDIES OF CARBOHYDRATE—PROTEIN INTERACTION BY HIGH-PERFORMANCE
CAPILLARY ERECTROPHORESIS—INTRODUCTION OF IONIC GROUPS FOR THE
BINDING CONSTANT MESUREMENT OF NEUTRAL CARBOHYDRATES—

Susumu Honda, Atsushi Taga, and Mika Mochizuki
Faculty of Pharmaceutical Sciences, Kinki University

High-performance capillary electrophoresis allows rapid estimation of the binding constant between a protein
sample and an ionic ligand in carrier electrolyte solution, based on the delay of the migration time of the protein
sample, using small amounts of the sample and the ligand. This paper proposes a device to convert neutral
oligosaccharides to ionic ligands. Dithioacetalation with f -mercaptoethanesulfonate in the presence of
trifluoroacetic acid gave promising results.

[ LHIc]

WH—y N BMOBEEBRTNETA IR AOFESELONLY, HELIIREFYES ) —
BRRKEBTHV 2 HEEHERE L, RCA,,—T 7 FEF VBRZEFIVE LT, BEREHNEHVERMR
REERETMNETAIENTERY, LA LEroARKEZIEEICZOITIHATAIZLIERETH S,
ZFITHE, PHEICBAF U HOANVKRCBELEAL, COFEEEUT S FELTHVEZEILE
D, BEEMENET A L BRI L1,

[ B )
XY YSU—BERE 7754 P4 AFAL 270A BIEBBEHAV, v ¥ 5 —i1Ci3WE 50

........................

i 1mg/ml BETHEL LABRERAV:, Sa— MU —h— @YY FINVTLVaI—=LV (1 mM) 2H
VW7o, BRI RIE 220 nm, EMINEEIL 16kV . # T 4G — 7 CORBEIZI0FICHRE L TER TR o,
HYEOREML L LTS 7 P —ABLURILV -, FEBERAKEL LT ANVH T+
5 AWK BT Y oA (MESNa) % MU 704 UBERR (TFA) IKIEH L7260 (BB ¢ 25 mg/600 ul)
TV, FEELAE (500 ul) oM (1L umol) B0 L, BB T 5 min INHRT V7 — 7 —TH
R L. Sephadex G-10 7 5 A TREREOKBS RV, SWEHSEHERRL., BRELHE4« OB
ET50mM Y ERIGEIT (pH 6.8) IKEP L2 DEF Y YT —& LTHW,
[(REFRLER)
FRLEUS LERMEICLD TFA 2B LT MES KL A MO IF 7y L—2 3 Uitk

Zh (Schemel) . PFAT7 5 - WHBIZZERBBICER L. TLCICL Y FARTHEIERDIIREBS
Teipo f:o R,

N By
° HS-CH,-CH,-SO;Na OH $-CH,-CH,-SO;Na
RO OH e RO
TFA S-CH,-CH,-S0,Na
1Y ORy RO OR,

Scheme 1



v 7 F 2 Lk MES BRAOEAEBORE P MES BEL (Y F S F) 24 DBRECE L
FYVT RV F2BAL., BAKBEEE 5, RCA,—F 7 F— A MES BEEDRIZ oV CE
SR I NIBEE L) vs t DB EFig. 1a \RT o VY FIBEO LRI TL 2 5 OBHME
) DENDLRONTz, YH Y FEEERVF ¥ 7 — T LB ED RCA,, DBERE % 0 D)
Y VREOHEBUSH L Tt-t, DFKE 7Oy F LTESRS ER (Fig. 1b) D& % A ¥ 2 ERCA,,
— MES 77 b —AMOMEEER (Kd) %5 I EER (Ka) HEOBEH L lichat4+sE. kDL
IBRTEIONDY, B, /T IHBTT b =B L BOBEN % t, £ T 5,

Kd=Ka'=A-t/t," (t,- t) ' e (1)

AFEBICBVTIHERNSE SN, 30E Tt = 417, t,=445,A=154 &%y, X (1) & V)%/E}ﬁmi
247 x10° M) LS EEBLILHTE, SRBSRT Ka fild RCA(,—F 7 MY VEBEM D Ka fl
33x10° M) IKEBIL/ETH Y. $72 RCA,—H T 7 b~ ADELEHIC AL T, 527 b —
ADMES HFRE, T2 PEFUVBEBILT 7 b ADORTABIIMER L - HBETH Y RCA, L DA
i&LTﬁ??F-Z%ﬁulofw66@&%i6n6@f\:n%wiﬁﬁ%umﬁfééoMm
DBEAD RCA, EDREAILEBBEE X Rh o LRBVERRVY, FEOEVFY THE S Ny
BEOMEMERIZB VLTI MES DBAOBBRER CE2BFIZR5THA I LHESNS,

ConA—=)V b — A MES FBRAEDRIZOVTLERICL 7 F 0 OBEE MDY # > R EHIEN % <.
REERE ROz, B5N72MH (5.03 x 10° M, 305) HBEX%HbDTHo7, T LTEROD LI vs (t -

b Ty PBERER LS RV I F Y= H L FOREEED | fE— FChoro & A EHKL.
4@&ét§bn5cmAiwlooﬁw:—xﬁéﬁ4kKﬁTé%ﬁﬁ@@%%ﬁ4ku#?éﬁﬁ
EOBBICKEWZ LR BRSNS,

DEDRRLD MES £ BV A FBRICIC X DML ¥ o RO BOBEERATET 22 LA TES
CEHRENT TOFELRVAIEIZE VM4 DEYE ¥ o Ry BOBRMANEST 5 - EATE S
tBbhs,

4.5 12
a
4.4 101
<
—~ E 8 -4
[3 S’
£ 431 -
T 6
. < A=15416,1,=4.17,1, = 4.45
.2
Ka=247x103 (M)
9 44
4
43 A M —
o] 1 2 3 4 5 6 2 T T T T T T Al T
0 1 2 3 4 5
[MES-Lac] (mM)
[MES-Lac]"! (mM-1)
Fig. 1a Relationship between migration time of RCA¢, Fig. 1b Plot of reciprocal migration time vs
ond concentration of MES-lactose in carrier. reciprocal MES-lactose concentration.

1)S. Honda, A. Taga, K. Suzuki, S. Suzuki and K. Kakehi, ]. Chromatogr., 597 (1992) 377 - 382
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DETERMINATION OF ANTIGEN BY AFFINITY PROBE CAPILLARY
ELECTROPHORESIS

Kiyohito Shimura (Northeastern Univ., present address: Faculty of
Pharmaceutical Sciences, Teikyo University), Barry L. Karger (Northeastern

University)

A new highly sensitive microscale analytical procedure called affinity
probe capillary electrophoresis (APCE) is presented. Monovalent fragment
of a mouse monoclonal antibody (anti-human growth hormone) was labelled
with a fluorescent dye at a hinge region thiol group and used as an affinity
probe. The affinity probe was mixed with a sample and the formed complex
was separated by capillary isoelectric focusing with detection by laser
induced fluorescence. Methionyl recombinant human growth hormone (met-
rhGH) could be successfully determined down to detection levels of 5 x 107
12M with good linearity over three orders of magnitude. Mono- and
dideamidated variants of met-rhGH were detected simultaneously with the

nondeamidated form of the antigen as separate peaks.

[BLHic] HEELKFELDLII Vv ~7BRBENBNN (7742574 —-) &
o THD CTERNIIC, roBPLhIcHEEKEZERT 2. £/, TORFRREOETHRE
B, BEALBoWARIREAT G EohsLicmREhd ki, BEALE
BoBEOWEVWSTEY, COEIBI Yy~ /7BEOBRNBEM N2+ +»E5 ) —BK
KB EHAEDLEBIERIVATENORENCRENHGTELILRIRRO—
BT2LIATHEALI. BOT74=2574 2B HAKREENEFETHS-> T+ +
E3 Y —BRIIKBICL2HAGORBBUEKTH S, COLIRRFo—HicdtiE
BMETR-T, BERELEE®%, ERLABEAEEF:F +E5 ) —BRKEKHCTHEEL,
HAETERTWEFEN» - ERECEHIOEFELIFOREHMB LN TE S, #h
b}, COFBEE" 77125 4—-Tu—-T++E5) —BK%H (APCE) ”
CEZST, CORELTCE/ V0 —F VRBOHAEBR 1By 572 vV 27 74
=F 4 =TT ELTCHVWEREY v BoBBBERBICOWTHENT 3.

(FE] 774=54+—7Tev—70HHU : L rKErrEVYE/ 0 —F Lk
(1 gG1) OFab’ 7537 A Dy PHSHESFFS AF AR —4 3 va



—F7}F}7 I FTEREL, BE{pH
AEEBRBIKBTERELL. 774
=F4—Tu—TFr¥E5Y -BRKY
:—EFBOT7 74 =74 —T -7, &
WEE (7701254 +3-10) 2HE &
BE, 5694 vFax—r LK, ++
ESY—FER/RBIXRPICL->-THEK
ASoBEL, v—¥—BiEHEt (Ex. 488
nm, Em 580 nm ) TEEL 7.

(HR] BRAg7s7Av 1 R3%E
RORNXB 2K (pl 7-8) S -T
Wi, BEoOER, FEANCESEED
E&itkzs 2y B8 ohnk (Fig.
la) . ChiETHBZ A5 4= {LH
BMZe FPEKESNVE Y (net-rhGH, M¥ 2
2,000, pl 5.2) tBRET R L, Lo@i
flicEAakvr— s BRRBENK (Fig, 1
b) . HAKOEKBZESL»HriICEIYD, 2
FEBICRBBERKMBECELL., £ FREFRL
EVOMBAKICOVWTI, T/ BLU
VIR7 I F{&EM met-thGH & & Hic3 o
ORBLAESGAEY—7ELTREEH
7 (Fig. 2) . Met-ThGH %2 EHE¥H &L L
TREBEXERLAETA, 0.1 ng/nl
(5 x 10°-12 M) »5 100 ng/ml (5 x 1
0°-9 M) DEHETERKNTEEXES L
7z,

(K] #HkoT77+=54+—%2RAH
L, BREAREBERET7T 74274
—7e—-—7%+ 5y -—BRAKHEOK
ERAEESHES TR - 2. HERKE
ODRRIZNELZERCIBE L CTRIEBTE
2R3 GETCORBRATCTECTVHK[T
b 5.
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Fig. 1. Capillary isoelectric focusing of the
affinity probe (a) and the mixture with the antigen,
met-thGH (b). Detection was carried out from the
acidic side. *, Affinity probe; **, complex.
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Fig. 2. Detection of met-rhGH, mono- (N149D)
and di- (N149D, N152D) deamidated rhGH (10
ng/ml each) by the affinity probe capillary
electrophoresis. The free affinity probe was
observed after 8 min.
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Membrane Fraction Collection for CapIIIary Electrophoresis -Post Run
Analysis CE Fractions-

Sachiko Machida! ), Yung-Fung Chengz), William warrenz), Martin Fuchus?2)
Waters Chromatography Division, Nihon Millipore 1

Waters Chromatography Division, Millipore Corporalionz)

We have demonstrated a general interface for performing post-run analysis of sample
components separated by capillary electrophoresis. The interface, it is based on the
continuous transfer of molecules emerging from the end of the capillary onto the
moving PVDF membrane surface. We have previously presented that protein
sequencing can be performed directly from the membrane surface after deposition of
the purified protein from CE separation. Here we describe the results of a series of
experiments with a variety of staining techniques. Utilizintg routine capillary electro-
phoresis conditions, proteins collected onto PVDF membranewere analyzed using
both non-specific and antigen-specific stainingtechniques. Excellent sensitivity and
specificity was obtained with the immunological stains.

[Zrwiz]
AYTTTRYT 4V T OEMIBE., BBROSTFICBW T, — W LBIFE
HEELTIRL, B, A 207 vv4, {b2ESH, ¥ — 71/x%kmw6nf
V2o WA DEMECEC B 2ENLFMAEDO—2 L LCHET 22 &
ERAATV D, BENDKXITIHCETCHM L= BHBS ¢+~ 54 ~ CPVDFE
RTWML, Y= 2 vy v 7 DRBLBLTERLE. 40, &5 A EGHE
2 LT 5B CPVDFE F~GE L7 &Y BT 0 BIRMR B FEE LT L7
Ve ERALDOTHELHBET S,
[Bx]
Fig 1IlIZ/RL 72k S v 2 araLsy YavEIa - VECEEBICES LT
M w7z CE ¥ E4{kiZWaters Quantad 000 CEsystem % f\» 7=,

Capillary 175 £ m X 60cm

Detection :185nm



Sample :Lysozyme, CytochromeC, Myoglobin, Transferrin, BSA

Load :20sec Hydrostatic (10cm)

Electrolyte :100mM Phosphate (pH7) with or without 1M Z1-Methyl
Run :+7kV

membrane :Immobion-P (Millipore)

Staining :Non-specific Detection;Coloidial Gold Stain

Specific Detection;BCIP/NBT Chromogenic Stain
Goat Anti-Human Transferrin 1gG
Rabbit Anti-Goat IgG Alkaline phosphate conjugate

[HR L £ 8]

SRR LAZET A, ZI-Methyl2 BN L - BE 0B, SHEEEME LR
2o $72, Fig2 72075 A%RLI-EDIC, BEDONY I7 N4 TLT
KBS BBEL. AV TI VAL va v VB ATRSEIEDLL L o
20 A VT NVORBEEZ VS OPBATAVYTIVEBHL, AV IS5y kT
DR BE CHERL 720 BBREOFBIRWBREFETHLEI04 PRtz E
NENASngE TRIFEDS TR TH o 720 T2, BRMRE DI -4y P L L
TWEMPSYRT Y VORBETVAY 73 277 % — CEBRFALEH
AKAI AT A=V T DRFEERR LT A, 45pgE CHRIBTRE? o572, CEE
PVDFE ENDGREMAAGDLEIB VT, A A/ Ty 412 LD MBEEHBES
DERBREFTRETH ), SEOLHAIEES LI LBbhs,
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Fig.1 Schematic Diagram of Membran

Fraction Collection Module ; A ﬁ /\ ’\
” ~ ) :~C:.'r: : = .

15 22 25 2

Fig.2 Separation of Protein Mixture With and
Without CE Membran Fraction Collector

450 pg lodded

Fig.3 Membran with Collected Protein
after Chromogenic Staining
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APPLICATION OF CURDLAN GEL ELECTROPHORESIS TO BIOPOLYMER ANALYSIS
Kenji HAMASE, Hiroshi NAKAMURA and Terumi MAKAJIMA

Department of Analytibal Chemistry, Faculty of Pharmaceutical Sciences,
The University of Tokyo

Curdlan gel electrophoresis was applied to SDS — gel electrophoresis and
native gel electrophoreis for proteins. Curdlan gel gave almost the same
ability to separate proteins as that of polyacrylamide gel. Separation of
DNAs was also performed; while linear DNAs moved depending on their mole-
cular weights, the circular DNAs hardly moved in the curdlan gel.

¢ =P

FUVBESRBEREATAFANCFATROFEHEL LTLES<AVWLSNTWVS, U
PLBEBDIAVWVLATWBRYTZIYNFZIERS IV (PAG) BREBE. 7
o — 2 VBREBEHECRSHOH2Eh2ER T2 FEHTE2p HEEIR
WEOMEEAEL. WThBRRALWMETEZLEFARVL. YMRETEETLS
ERODZEKE UCHEDHRDL -1, 3-TNVAYTHBA—FI VI VIHE
HU. #— KoY 7 VBRABDEEEEL. BAOBATFANCAERULCER, &
HiZZhoOBELOWTHETBL LG, REROPAGDH, FHI—XIER
PolBLOMBEACOVWTOHET 2, o ENSOMBERINT 2BRNE
AARaERREIOVTHHET 3.

[ER]

a) BRELTIVOER

H— RS UV EMAEMETEGRRIBLIDELEREEEAL Z2UNFPIE
EC7HO—REFASATAIVEARLEIDEALE I—KSUYFVIZHHES
DHE L ULENS>THERL, PAGRUZHO —XRBHEICR > THEBUE, #
AULEREIREIKOLDORVWEIEREFAL KEIVA7HOIVQIYXF A
CEDHRBULUELORERALUE. YNV BRYIIBERUENL TSIV RSES b
U—-XIDBAL HBERVCEBEHNAEIFTEAKRISLIDEA LA
b) BR&kHE

TARI T NVBREB LR TP 754 RNAAYZAFAIHBOSNEES KB %



B230AYAFh2EHL. V77UV VEXKBEBEIIHEAZ S F—#HEOD
bDZERALE. RBRHFBIUNIA BBEIKRBLICEE L LENS
Tﬁ')t’_o

(KR -F8]

HN— KRSV NVBREBEEY ONJVEDOSDS -V EREKBICEA L. RE
AAEhTWBSDS-PAGELOEBET k. TOBRYUNIVEOFHERE
KBLTRPAGLEERZTHY. BHELAFEOHBEIRK YV ANIEOS
FEREOFREUTCHFERATCEZ L RENE, - FBRATA A5 VE
SEBlcBWIryrLV2ERERALELEORAER2EREZLEZIA, PAGLOB R
ZhicBEVWHAMEERLE, LPL. SDS-PAGETCY—h—@BEEULTIHEHR
EhTWBTUET ) —VT NV —RBI—FSUVNVHTHRIBFZILBZ LB
FLVOEMESER T ILNHELPER o, EITCY—H—RRELTNDY
VEESEY., HHEETIAVELRIEBEET RV VLY FERAWVWSRZ
LW B RGENBLIAE, BEYUNIVEERERRTHRE T 3 Natives )
BEXARBICERAL. £PERHESIUONJHEOTFEHEINE ENativePAGE & B L 72,
FORBEB HRAEXTOEYERY U NIVBERTH—FKSUFVEBREHIZPA
GLAZDELoERENAESIE REEBEOERKBICLBARA LELDODNA
DEBEBHZODVWTIFHI - AV VEKKBLIEBER2T ok, BBOEK KB RI
BYUNIVBEORBIDLEBEOYVNERZIhZN, 1—RKSU¥NVE7HnO
— AT NVEEHBULTENHIZEEYREBEEIFEL. HBEVWVCIERBDLELLR S, #2
THALADOEGHERZ2EAEER, N A-E5B-EDTASEGHEAERA TR LY
VEBENRED, BBORBEHCIRERESEZRVWCLPEHLPIZR E, B2
KBEBORBIZLFIYTATOCS, RELBAXLREREF -2 LA, H—KS5 Y
TJWEDLDDHBRVWEBZTRL. NFORBRHEMEETCH R FZITCIFTIIA
7oA F§EBREToEE BLAOBECHRABERMT UEARE. BB: A5 -
:K=1: 4: Z00BBCHRAEZHTICLIELLS> T IVBLORABOHERL Z
WP TEE UEORZAWVWTIDNAOKREZH 2#E~ELZ 3, HIRDNAIH
VCRBRA—FSUTFINVBREBCR 70— AL B L TCHEBERIL3 0D FE
EDoRVWKBEBHEZRLE. LPLBERDNABRI— RSV V2R KD X
MW LeHHSDIER- 2. CORBRII—-FSUYSIUNEIRDNALERDN
ADTNV—TENV—Ya yiHERBATEBR3ZLETRRT 3,

[51H X ]
1. S. Kusui, Gekkan Fudo Kemikaru, 5, 3 (1989).
2. U. K. Laemmli, Nature [London], 227, 850 (1970).

3. ¥H 35 “HiEB (FH 3\E), pp. 23-42, EIIHE
(1992).




39 20 S U —EESLEkBE B U o
U =77 U T — @i kDA
3 - X 27 BE D S5 Bk

(RBEF) OEESR, FEEL, & —F&
MNERE, LEEF

SEPARATION OF NUCLEIC ACIDS AND PROTEINS BY CAPILLARY ELECTROPHORESIS
IN THE PRESENCE OF SOLUBLE LINEAR POLYMER, OTSUKA ELECTRONICS CO.
HIROMI YAMADA ,SATOSHI NITTA ,KATSUSHI SASA ,MASUMI ONO ,KEIKO KITAGISHI

Electrolytic polymers, e.g., DNA mixtures and protein-SDS complexes, are
nigrated by capillary electrophoresis, dependent on the molecular size in
the presence of soluble polymers. Hydroxypropylcellulose and dextran were
examined as additive pq]ymers to the carrier buffer for DNA and protein-
SDS complex, respectively. The molecular weight and the concentration of
the additives were investigated for high-resolution separations.

(i i)
RUNIVEXBBEODALRE S FERELX D TFREOELMALTHH T I L %,
—BHIZITLRTOBI3FHR, RUPZ2ULPIRR7PHa—-205 )2 $
BYNVBRAKBETHS. BIBERENETHAF v 3 Y ~BREEKBIZBWT.
AUBRRHER2ITIBE. 2O00FEVARTHS. B il RBELARE I
SU-RNIRSIVERET B35 B kBBERCE2F 2R NT 3548020
THd. YWABBERIBRBIZIBRATOVIN, E2F42ENMTAFEOEBF %
EXS 2FMBL06T. MEBIX YISV -NOBREABERHRTIILHN

Hk 5,

EERTIR. XX 2EBLDNARZDWTHSTFENER2T o BT 38
FRFEMFEOSEET, FVATEIOVTRT*AMSV%, DNAZDW
TRerfoFs7oireru-A (HPC) 2B, BESEORLRISHEIZO
WTES FRNBEKREFE 2R LU L.
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12— A (SCIENTIFIC POLYMER PRODUCTS,INC.B )£y 9 F&10%. 30%. 1005
D3BEEH VT, PBMItEVWEDNAT - -, ¢X174DNAR HIMREE ZHinc I T
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(3)Ganzler et al., Anal.Chem (1992)64,2665-2671
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CAPILLARY ELECTROPHORESIS OF SDS-PROTEINS USING PULLULAN SOLUTION AS SEPARATION
MED IUM

Manabu NAKATANI* , Akimasa SHIBUKAWA ** , Terumichi NAKAGAWA **
*Pharmaceutical Research Dept., Nippon Boehringer Ingelheim Co.,Ltd.
**Faculty of Pharmaceutical Sciences, Kyoto University

Sodium dodecyl sulfate (SDS) - capillary electrophoresis using pullulan
solution as a separation matrix has been developed for the separation and
molecular weight determination of proteins. The silanol functions on the inner
wall of a fused silica capillary was deactivated by coating with linear
polyacrylamide through Si-C linkages, in which pullulan solution was filled
The stability of the coating was examined by exposure of the inside of the
capillary to alkaline buffer (pH 9.2) for up to 30 days. In comparison with
the coatings with linear polyacrylamide through siloxane linkages, the present
capillary markedly reduced the electroosmotic flow. Thus, the low viscous
pullulan solution was stabilized, resulting in prolonged lifetime of the
capillary and good reproducibility of separations. An excellent linear
relationship was obtained between mobilities and logarithms of molecular weight
of SDS-proteins. The relative standard deviation of migration time was below
0.3%, when pullulan solution was refilled repeatedly (n=10). The calibration
plots of the integrated peak areas at 214 nm vs concentration of standard
proteins were linear in a region of 5 wg/mL to 0.1lmg/mlL.
1.¥E

EHERUARIRTF FORELABROCSFRAEEE LT, SIS 2HVWAEF+ ES
-4 IVEBRkE (SDS-CGE) AHohn, DEEHA< MY vy 7 X&ELTR, BEELIERKRSE
U7 27U LT IRRTFFRAINSy, BYUZF LTV a—- LB ENBEINTVE, — B
i, SDS-CGE TREABOREZIWTIT-TVWAEN, BYTFTIZ7ULTIFE2HEA< b
Uo7 2ELTHVWAREAS., ThEENUV/230ml T TR WIVRIN A &H > 7%, UV/280nm
PREICAVWONTWVS, —F, BEARVTRYRTF FiZUV/200nntH8 B ORI S D,
zhoid, UV/280nm TORPD20~50ETHE ELEDNTWVWSE, 4H.,. SEH< MY v
JRELTWRRODIEZWILS VA2FEHLEEZEAEONBAR A, Wb, TER
Si-CEAE2NLTF+ES U —HEBZHERRUTZ7YULTIFLPANYET—-F 4 7T 5
CEREIVDEBEREBERZME L, < Y v 7 XDEENEFIII 120
2.K%

1. ¥BRUF + ESU—RNEQOI-F, VT

FrEF7Y -GV M AHBMObOEFEAL, F+ VS5 Y -BKKBESEIZIEAS
KD CE-800 2FEH Lc, MIBREEB TIT-ohoe —F, YOFH UEEENL-LPAA
DI—FT4 7. Hjerten OF & (J. Chromatogr., 374, 191(1985)) -7, Si-CES
ZNALELPAADO~F 4 V7 AER., IROERY VBT LATRBELEFETHT - 2,
2. FHNAHURHTEIARI—F 4 v OMAEOFER

Si-CEEGZEFHRYOFH UVEAENLTF+ VS Y —HBILPAAOI—F 4 v 7 %L
7o¥ 9 EF Y —iT50mM sodium tetraborate (pH=9.2)% K LIOBMZBICHBE L 2. %
Dk, BEIREBEKDRE%20nM sodium tetraborate (pH=9. ) Z Kk EHE v 77 —-& LT
Huw, mesityl oxide #=—H—¢ LT -1,

3. ERHEOSE ‘

kB RH /Ny 77 —(0.1M Tris-CHES, 0.1%SDS, pH 8.7) /I35 v (EHHFE:
50,000 ~100,000) % &N LB %A, Si-CEATILPMODI—F 4 v 7% B LiF v S
U—iREL, BEHEODBICH WA, £/, EEHE X, 1%SDS, 1% 2-Mercaptoethanol
BRICEN. (EEEBE: £0.1ng/nl) 80CTISAMME L /-,



LBERERUEE
% I—-5F 4 VO AK

Lgﬁg;;gzigfﬁy%é%mthM@:—%4Zf@?»ﬁUKﬁ?%ﬁk%
%H&luﬂbto:—%4V¢E&m\%n%nmfyt7u—§§§ﬁ§ﬁﬁ?ﬁ§
xhd, 3—754 ‘/7’!14:af%iéﬁﬁﬁ%%ﬁiﬂlz_bﬂ'{héu_&i?\b/)\éo fir
HoEETI—Ta VTR LIEFy VT -, 7~)b77. Y /\17 7 —’%%fﬁ'ﬂ’i%b;
Sh,. BARBRBERVERAINBE LHITH - oA, Sl-C%F.f@_IJ—T4[ /7“f. =
$+E%U—m\7wﬁUﬂv77—EE%E&§+QK%iéﬁﬁ%@ﬂ;£ Zo
ﬁ\*+E§U—@%%mwaﬁﬁm—gﬁigk%m%iﬁﬁﬁ#ﬁﬂ% Zo

5 5 ESU—ICLBEHRED )
Z'P?‘i‘t};l.,;;#Eiéé%ﬁLTLPAA%:—%»r v LkFrES 'J’jh: 7 %w/v ;JZA/;
V%Eﬁb\7E@ﬁﬁﬁéﬁwﬁ%%ﬁoklbaFE7;D€7%T&60th@
DHODEEHEOnigration timed BHRME % Table | szl,f.:.o uﬂfb@%iia‘y;{%
FERLEF+ES) R, BEARABREATLCMH LTV ALY, BKRLL %;ﬁ_#
ﬁﬁﬁmn;ar$veau—#é\théném%%tb\ﬁﬁﬁ;<gb_q%é
&%iéoﬁg3m\%EEE@%%&&EEE@%?%@%&E@%%%f);;
i CcrTay b LTI TTH B C@lﬁ?@*ﬁﬂﬁ%ﬁbi: r >0.993'C&§a ..;,'_ l.J.;-a
-lactalbumin®k Tearbonic anhydraset:cb\fiﬁﬁé%&ﬁ};f::%%i%f;‘lg.494»)71< o
5 pg/ml50. Ing/nlOBEHEBECBVWTBFLERKENF oA (r?>0.984),

T ) 0
X10 '
E 8.0 (i
) -2
= :
] 4
o 1
= .
8 - 6
(-]
E
b4 1
g — g 1
o 3
- 10
o 5 10 15 20 25 30 —1a
Time (day) 7
T4
Fig.1 Time course of electroosmotic mobility measured in the capillaries L
exposed in alkaline conditions (50mM sodium tetraborate pHS. 2). min

®-=uncoated capillary. ME=capillary coated wilh linear polyacrylamide in. : i fon-filled
through $i-0-Si-C linkages, A=capillary coated with linear polyacrylaside ' 0:¢ Electropherogram of S0S-Proteins on THH/V pullulan solution-fille

: capillary.
through $i-C Iinkages The inner wall of the capillary was coaled with Iinear polyacrylamide
5.2 through Si-C linkages. The peak numbers specify proteins shown in Table 1.
Capillary: 75 um i.d. X50cm (30em to detector). Buffer: 0. 1M Tris-CIES
0. 1XSDS pH 8.7 Separation conditions: -15kV, Injection:-5kY 5 u4A Ssec,
5.0L Detection:U¥/214nm
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Fig.3 Plot of log molecular weight vs mobility of proteins measured in the o 20 40 60 80 100 120
capillary containing 1%w/v  (O), 3%w/v (@), S%w/v (00, T%w/v (H),
10%/v (A) pullulan solution. The capillary was coated with lincar Concentration {ug/mL)
polyacrylamide through §i-C linkages. The peak numbers specify proleins Fi
shown in Table I. prlout.elin:lots of the integrated peak areas Vs concentration of standard
[ B d-l;lclalbumin. M=carbonic anhydrase The sample soluti i
Table I REPRODUCIBILITY OF MIGRATION TIHES USING TXN/V PULLULAN (n=10) protein concentrations were injected eleclrophorelicall‘;’ l(?nlsb(;’vr/:;,lrscgsg)‘
: into the coated capillary involving Si-C linkages [illed with SXw/v
Proteins Molecular ¥ R.5.D. pullulan solution. Other conditions were the same as given in the legend of
weight Fig.2
1. a~lactalbumin 14400 0.37
2. trypsin inhibitor 20100 0.23
. carbonic anhydrase 30000 0.24
4. ovalbumin 43000 0.22
5.85A 67000 0.35
6. posphorylase b 94000 0.29
7. 8-galactosidase 116000 0.26
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EVALUATION OF PULLULAN SOLUTIONS AS THE SEPARATION MEDIA OF DNA FRAGMENTS IN
CAPILLARY ELECTROPHORESIS

Eiichi Kogure, Keiichi Kameyama, Toshio Takagi

Institute for Protein Reserch, Osaka University

DNA fragments (A -phage DNA FcoTl4 I digests and HindIl digests) were
separated by capillary electrophoresis using three pullulan preparations
with sharp and defined molecular weight distributions (800, 1600 and 2500K)
to reveal that the larger fragments could be well separated both below and
above the respective entangled threshold concentration in a mode of the
Ogston type and the reptation type, respectively. Entanglement of the chains
thus seems not to be a premise of separation but rather to lead to the
change in the mode of separation.

1. RUHE  BEBORYT—BEEL TSI I0VEEETS, DNAIVSTA YL
DX xS —BKKBRBACThhTOWEIR, ThooEBCHETIRMTET+
FTHDH. FHER, MOPFELIAFRFOIAI VED2VWTEE, FHYFE.
FRAHREN, PBEELEOLICHETIHEPHLLACTIELXHEHNE L TITo &,

2. £R  KBEFHROF T Y —BEXKKEIZEE. CAPI-3000, AL k., BRA
Ex vy 5 Y— (G.LSci.#) &, WEIOun, FHEMHIGcnD b DT, PAAHKTE L T
f#/H L k=, Bromphenolblue (BPB) #AHHEEL L TAHV, BETHIEXKEBELOVT
BEL -, EBRELMG (BE. 256C (Z%)  kBHEHAE. H200V/cn; EEHK.
89-89-2mM TBE-7TM R FZ¥ . pH8.8; A5 v, WHMERAELEHEFELDHAESE IR
GPCHHyFEEE—H— (P-800(Mw, 823k), P-1600(1600k), P-2500(2530k)) .
tROBEHRPCOREUEEMEL., BRI TCEI KB BLIVCEBEEREL L TH
Whoe 7L VEBBOARBRE AV T2 HAVAIRFIC L NITo k. SERKKEDOVT, %
hZPhO~1%0HET. ¥y 5 ) —BEKKBPRUER2TT- &,

RPLEL TR, SHEEBRIVHHEIATWE3A-77—YDNARHIREER., Hindl
HBVIREcoll4] 2BhrETEBLRER48, 12BEO7S VAV VORAYRE
ALk, RBREKREBEC LD, BRWEHIV/cn, SHETHEAL &,



3. BERBIUVEBE ! HFSFVHBERRIT—HOBIREVC LV ERE N A-HEE
REFETIEZATVD, BRARFEERSBCEOL I ABE» 523002 8NT
PRH, THELEBAETVBEOMEE ML A, P-2500cwWIHEASR
PTRBEABEEZTRO, BAEGVHBBE, 0. 15%¥%EBS5hk, P-2500
TRAKFORMFEABRFRFOMELBE-HLEDT, KbhOXHEX*HAL TP-
BOODHARTVWHBBRE*FHE TS LH0. 62%Lkd, LMo THEALES
BROBAFTCHABER, WTFhb 1%BUTLHETES,

Fig. 1o &SR 77 —Hvr7Toy b 2fToL, BadLHABEONKCBVWTE
BROToy PCHAERETIZERBTOLhE, BAEVHBBENT TR, &8
BEYOANOHABELAPHECRBKL, A VAP VEFARRITEIZ L AED LN,
TRhENDLBREMACEHEHRBOIERREC/NELS RS, ZhixBARESVHEBEBE
BETR, PBCHTIREOHMERBL LR3I LEETRLTVS,

ChET, ERDIRY—HFHECHEEREREhERE, ThbbBad v
BEULTCORLFEIOMENRRBEENZEELZLNTERN, ZhUTOBETD
KERISTAVIMEDODOVTRYSEENRFHAIEETSH B,

LtROER2EBERTIE, RYUS—BHODBEPEATIEVIBRRCEO RS
. BEAEVHBABEOEIOBEYRATIZI LN, ~BRBCEELMERABRVE
HErEhd, TOFGERSBEEE»Y TS, BHEOBVBEVWIE EBLIUCHREEL»S
bHFHETH D,

BA4REESEHLAIACTIRDE, T FEIHOHECER PR ->TELEHR, oF
BN HEER Y OBCOBCEETINCODVWTR kRN Tho, T2 THEYHE
ELT, BRADFEOEROITVYF4 VIOHMEOKRT 2B TVWE, TOREE
bHEETREL W,
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Fiz.l 2lectropherograzs of A -phage DNA Scollil digasts
abtained using the P-2500 pullutan solutions of different
concentrations. Capillary: J39aa3 effective leageh: 100us
{0.., coated vith linear PAX. P-2500 concentrations(w/u):
A.0.09%: 8,0, 15%: C.0.46%. and 0.0.73%. Electrophoresis:
195 ¥/¢2.25C: injection: 97V/ca. 33! Deetection: 250na.

Pig.2 Perguson plots of A -phage DNA fcoTl4l digests. The relative zobilities
are plotted senilogariseically agaiast the polyser concentrations.
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BASIC STUDIES ON THE CONDITIONS OF CAPILLARY
ISOELECTRIC FOCUSING '
Takashi Manabe, Tamotsu Tomohiro and Shigeru Terabe
Faculty of Science, Himeji Institute of Technology

Basic conditions for the capillary isoelectric focusing of proteins were examined. Proteins
with known isoelectric points were focused in a fused silica capillary (i.d. 75um, length
190mm) in the presence of carrier ampholytes (Ampholine). For the mobilization of
proteins after focusing, the method of "cathode buffer replacement” was employed;
proteins were mobilized to the direction of UV~-detector located close to the cathode end
of the capillary. The detection time of proteins differed reﬂecting the difference of
isoelectric points.

1. IUHIC
BE LRV T YIT I RFEIUCEEF+ S Y—-SDSBRNET. ¥ N7 EHOY A
AN ERETH B Z T TIEHE L, F+vEFY—SDSBRHKBIE L DIT, F/¥7
BOEHEABIIATRTH B EZZONEF+ BT Y —EBRBERKFIC OV T, EBFE
HErE Ui,
2. HELER
& R ERRT Y < SlEA LT cytochrome ¢, myoglobin, ovalbumin, albumin,
apotransferrin ¥l 2o ZNENDY /37 BDOSmg/mUKIEBR%EAE U € D5-20ul EH
BREEAY (Ampholine pH3.5-10, 40%w/v) 10u1& %7K T200ul & Uiz d O HBRER &
Uleo ¥+ ETY —BRKBEKEIRARY b5 74 Uy 7 AH OB R ESEEESCL0012
FrESY —RERATI T —EFF DR, A V77 V=5 —I3ENBI > 7+ VA
IZJASCO807-IT% By 7+ IVAICEBR7 0 bRy 7CR-6A% IV, BEIIRESV
¥ ¥ 3 VHCZE30PNO.25-LDSWA I, 72 =X RV YA F % EF Y —i3AE375um. K
B75um, KI19emDbD%EF N, F¥ EF Y —ONENEIL, Hjertén? SIZREV VT UL
WBHEHRY 77 YIVT I FEREREGIEIFEEAW, SEATESKENICIT. BEE
H & L T20mMNaOH, BB & UT20mMH,PO, % AL, BBAR 2100 A 702 Y ¥
VTH¥ETY—HITEA L. SkVOBEEEM U, ERMEMET UlBE T, BEER%
NaClIEHET 5 C LIT L » TRRED S UV HAEBB SR 1, 12 LIS BBERIZ. O
Thd1%7 A o—25 VORBTHO .,
BETOBIHAKBICE O TIE. 2 20BBEOKEIOEDF + E5 Y — ol A4 U



2, BBEEEYIVRICU, BREB S itk - T, BN LE U, BRIBESOMLER,
BRAICELIZODT v RIBE- 7 ORIBIZERTH - 72,

1334270 v OikEisEREO—FI T, ZiZ280nmDENBIEDZE L., HIZEHREDOE
LD/ — U ERLTWS, EBHBESHKEIORENS 1 05RICW - LABEAEY] > TER
A 20mM NaClcSZ# L TH Y., KEEH 1 04 TE—=70RIBEIN TS, tKEBAED S
BREEZIRE TONE%E 5906 2 02F TRAIETYH, EHBERRH, O V-7 kil
Xh2ETORME. EP—70E3 B LRI RENEMIBOONE oI, THIZT Y
RIBRAEDF AR RENT 51 DDOHEERFTTH 5,

1) Hjertén, S., J. Chromatogr., 347 (1985) 191-198.
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Fig. 1 Isoelectric focusing and mobilization of horse heart myoglobin.
Left; UV absorbance, right; current.
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Behavior of the Complexes Formed between Sodium Dodecyl Sulfate and Protein
Polypeptide or Peptide in Free Solution Capillary Electrophoresis
(Institute for Protein Research, Osaka University) M. Rezaul Karim, Susumu Shinagawa, Toshio Takagi

Mobilities of various proteins or peptides complexed with sodium dodecyl sulfate (SDS) were determined to
know electrophoretic behavior of complexes as well as to assessed the potentialities of capillary electrophoresis

as a technique to determine such basic parameters.

1. INTRODUCTION

Quantitative data of electrophoretic behavior of the complexes between SDS and polypeptide or peptide in free
solution is still lacking due to absence of suitable technique. We believe that information about electrophoretic
behavior of the complexes is vitally important to discuss various problems arising from vast number of the
electrophoretic runs carried out everyday and everywhere. Capillary electrophoresis was recently introduced and
is finding various application mostly for analytical purposes. It was expected also to provide reliable

electrophoretic mobilities in free solution for various objects. The present study was thus motivated.

2. MATERIALS AND METHODS

All proteins were purchased from Sigma (St. Louis, MO, USA) except bovine serum albumin (BSA) which was
purchased from Chibachikusan Kogyo Co. Ltd. (Chiba, Japan). Four small peptides were kindly donated by Prof.
S. Aimoto of the Laboratory of Peptide Chemistry of the Institute for Protein Research. All sample solutions were
prepared in 50 mM sodium phosphate buffer, pH 7.0, containing dithiothreitol, and SDS. Among proteins and
peptides, only BSA was various with respect to the derivatization of its 17 disulfide bonds. They are non-reduced,
reduced, reduced-carboxymethylated (RCM), and reduced-S-carboxyamidomethylated (RCAM) BSA. A
commercially available capillary electrophoreis instrument (CAPI-3000 System, Otsuka Electronics Co., Hirakata,
Japan) was used. All electrophoresis run was conducted in fused-silica capillaries of 50 or 100 # m LD. and 375
#m 0.D,, coated with polyacrylamide, with different column lengths. Orange G was always used as an internal

standard.

3. RESULTS
The absolute electrophoretic mobility of Orange G in free solution was determined to be -2.83 X 10“cm?v-1s-1

in runs, where electroosmotic flow in a coated capillary was completely suppressed. Figure 1 shows dependence
of electrophoretic mobilities of proteins or peptides on their molecular weights. A typical electropherogram for
the mixture of reduced BSA and Orange G is given in Fig. 2A. Figure 2B illustrates that the free solution

capillary electrophoresis is quite efficient and reliable to detect a small difference in mobility.
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Figure 2. A, Electropherogram of reduced BSA. Conditions: running buffer and electrode buffer, 50 mM sodium phosphate,
pH 7.0, 0.1% SDS; capillary, 49.7 cm otal length; 37.6 cm effective length; 100 4 m ID.; injection, 2 s at -5 kV; applied
voltage, 4.7 kV; current, 56-58 « A; run temperature, 20T ; detection, UV at 280 nm. Peaks: left, BSA; right, Orange G.
B, Electropherogram of a mixture of RCAM-BSA, RCM-BSA, and Orange G. Conditions: see Fig. 2A (except total length,
36.8 cm; effective length, 24.75 cm, 50 « m 1.D,, curent, 18-20 u« A). Peaks: from left to right, RCAM-BSA, RCM-BSA,
and Orange G.

4. DISCUSSION

The observed electrophoretic mobilities of the complexes were virtually insensitive to the chain length. The
insensitiveness to the size breaks as the molecular weight becomes less than 10,000. The nonsystematic value of
mobilities observed for the relatively small peptides makes us pessimistic about the use of SDS-PAGE for MW
estimation of such objects. Small difference of mobility among the three derivatives of BSA was successfully
detemined and might be a result of difference in size and/or charge of the molcules. We conclude that capillary

electrophoresis may be used as a new, sensitive and easy technique for such type of studies.
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The analysis of human serum proteins by capillary electrophoresis using Zl-Methyl.

Toshihiko Miura'’, Yuko Aizawa'’, Yasuhiko Obara'’, Shigemitu Yabuki'’, Tadao

Funato?’, Takeshi Kawamura?’, Shigenori Tsubo®’ and Sachiko Machida'’

1 ) Department of Clinical Laboratory, Tohoku University Hospital.

2 ) Department of Clinical and Laboratory Medicine, Tohoku University School of
Medicine.

3 ) Kyowa Synthetic Medical Laboratory.

4 ) Waters Chromatography Division of Nihon Millipore.

Separations of four human serum proteins of various pl and M.W. values, and
human serum were performed by capillary electrophoresis (CE) using untreated fused
silica capillary. This study attempted the effects of pH and salt concentration in buffer
on the capillary electrophoretic separation. For optimun separation of serum proteins,
50mM sodium borate (pH10.0) added 1.0 M Z1-Methyl was recommended. These results
indicated that CE might be reliable technique for clinical diagnosis of serum protein

abnormalities.
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Separation of DNA on Free Flow Electrophoresis.
4.Electrophoresis by using of the FFEU/FM for IML-2.

Hidesaburo Kobayashi, Takashi Goma, Muneaki Inagaki”, Naoaki Ishii? and Syunji Nagaoka®

1)Faculty of Science, JOSAI University, Keyakidai, SAKADO-SHI 350-02
2)School of Medicine, TOKAI University, Bohseidai, ISEHARA-SHI 259-11
3)NASDA,1-1,Sengen 2-chome, TSUKUBA-SHI 305

Abstract: A electrophoresis experiment of nematode C.elegans DNA by using FFEU (Free flow
electrophoresis unit) was performed for IML-2 (International microgravity laboraory 2) on the earth. FM
(Flight Model) of FFEU is equippted ultraviolet absorption detector which composed from 512 channel
glass fibers. The 3DEP (three dimensional electropherogram) with time cource axis was a usefull tool
to analyze electrophoretic migration behavior of NADP and adenosine as markers for DNA on free flow
electrophoresis. The schematic operation for the space lab was examined.

[Icoic]

SRR UK EEE 1B % 5 LR (C.elegans)
OREEDNAOHTHLENE LTS, 20D
MED—RELT, 1994FET7THICAR-A
T MVTER SN AH/NES T COEREE
I ML 2 (International microgravity laboraory 2)
TEHEAERKB%E (FFEU) 2HHLE
BB T2 ). COEBOBBMBLIUVA
P 1 1 TOREIZEIE. BEICHE 9 MIFEHMH Y
VRVILAYBIUCE]L 2EF Y ¥5 ) —BRK
B URYIAITHELTHAENT, TITiR
KEI BIfTo7-8E L EBHEE (FFEU
/FM) 2HWRIBERBL T 7 V- L —
VT THEOLONLERO—HEHRET 5,
(HREBIUEE]

IML — 25 EICHEMET 288 EERTIZS
EAR— M6 0L, BRT A5 HEOHEH
WX D570, 3 0FEOAPFEHDLIFE

BOVREL D, o THFI VYV I ENS
T2 b L CERKHIRENSDNAR ST
SEFETEHEEL. BEPSERILV—IEDL
EAREDERTEHRT o Tl N—54
ADHIE I N TV B THEERIIB/NROEE T
T BRIV LETH 5,

IO ORI T 572 3 mOEE EFE
BRABIHE LTV 5, £E1 TIXDNA DS
AN BERRBEELHM T 572012200V
BIU3 00 VCERRKE 21T COERE
NEBR2DEFLEGZRELEREKBZT .
EER3 TR - M EFEREL, SWEAT
BWRETHEITORAR—RT TO%BREIC

HRET 5

EHAESKEEE 2 HWDNADOBRIKE
RBA. BEBEBRBODNABRIIEEH
RINRTVOTEOREYBLHZ ZLEN
Hb, TODNAOELAKEHED) % HM§ 5 /2






46 7 IVESIKEIH ODNA D BEEEE
(%KT) O/NRIERE - HiEE— - BRAFEL - LHIES
(A AMER) BREST - SNBF—
DIRECT OBSERVATION OF DNA DURING GEL ELECTROPHORESIS

Hidehiro Oana, Yuichi Masubuchi, Mitsuhiro Matsumoto, Masao Doi,
Yukiko Matsuzawa*, and Kenichi Yoshikawa*,
Department of Applied Physics, School of Engineering, and *Graduate School
of Human Informatics, Nagoya University, Nagoya 464-01 JAPAN

Gel electrophoresis is a useful technique to separate large DNA molecules. But there are many
unsolved problems about the mechanism of the separation. In recent works, DNA molecules have
been observed directly by using fluorescence microscopy . However, there are few quantitative
analyses of conformational dynamics. ‘

We performed microscopic direct observations of T4 DNA(166kbp) molecules under steady
electric field in gel. With those video-microscopic images, quantitative and statistical analysis of
dynamics of DNA was carried out. Conformational change in terms of the radius of gyration (Rg) and
the velocity of center of mass (v) were calculated from the video images. Then we computed the time
auto-correlation functions of v and Rg. They showed the periodic behavior of DNA molecules
quantitatively and the period decreases with the increase of the field strength. Now experiments under
different gel concentration are in progress.
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MULTIPLE SHEATHFLOW GEL-CAPILLARY-ARRAY ELECTROPHORESIS FOR DNA ANALYSYS
1. MULTI-COLOR FLUORESCENT DNA SEQUENCING
Satoshi Takahashi, Takashi Anazawa, Katsuhiko Murakami, Hideki Kambara,
Central Research Laboratory., Hitachi, Ltd.

Dye tagged DNA sequencing samples are injected into twenty gel-filled capillaries and separated by gel
electrophoresis. They are eluted from the capillary ends into a sheath flow. They are irradiated at the sheath
flow region by alaser. The fluorescence image is devided into four color images using a splitting prism
coupled with four color filters and detected on atwo dimensional camera.
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MULTIPLE SHEATHFLOW GEL-CAPILLARY-ARRAY ELECTROPHRESIS
FOR DNA ANALYSIS II. STUDY OF MULTIPLE SEATHFLOW METHOD

Takashi Anazawa, Satoshi Takahashi, Katsuhiko Murakami, Hideki Kambara
Central Reserch Laboratory, Hitachi Ltd.

Characteristics of capillary array gel electrophoresis employing a multiple sheathflow have
been investigated in comparison with the DNA detection on column. The DNA band resolution
in the sheath flow system was the same as that in the on column detection, however the
fluorescent signals decreased with DNA length in the seathflow case because of the difference in

the migration velocity.
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Analysis of Human Genetic Information Using Capillary
Electrophoresis

Yoshinobu Baba', Riyo Tomisaki', Mitsutomo Tsuhako', Satoshi Takahashi?, and
Hideki Kambara®

Kobe Women'’s College of Pharmacy' and Hitachi Central Research Center*

Capillary gel electrophoresis (CGE) is becoming an key technology for large scale DNA
sequencing in Human Genome Project. In this study, we developed a simple laser-induced
fluorscence (LIF) detection system for CGE and examined the efficiency and performance of this
system for high-speed DNA sequencing. Sequencing rates up to 700 bases/h are obtained at

electric field strength of 350 V/cm using this system. An LIF detector produces detection limits of
20 amol of DNA.
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Gene DlagnOS|s of Cancer Usmg Capillary Electrophorems
Yoshmobu Baba', Mitsutomo Tsuhako Kenshi Hayashi’, Mitsuru Akashi’, Satoshi
Takahashi®, and H1dek1 Kambara®

Kobe Women'’s College of Pharmacy', Kyushu University’, Kogoshima University’, and Hitachi
Central Research Center®

Capillary gel electrophoresis (CGE) and capilllary affinity gel electrophoresis (CAGE) are
both becoming an important tool for gene diagnosis through high sensitive detection of point
mutation on the oncogene. In this study, we examine efficiency and performance of CGE and
CAGE in gene diagnosis for cancer. We will present the strategy for the design of gel columns for
the sensitive detection of small defferences in DNA sequence of wild-type oncogene and its mutant.

CGE and CAGE were demonstrated to be effectwe for the sensitive DNA diagnostic analysis of
oncogene with efficiencies as high as several 10° plates/m.
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