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10TH SYMPOSIUM
ON CAPILLARY ELECTROPHORESIS
December 13 - 14. Osaka. Japan

Program

Morning. December 13
Opening Lecture (10:00-10:30)

One Decade of Capillary (Isotacho-)electrophoresis in Japan and 1ts New Horizon
Tsuneo Okuyama
Faculty of Science, Tokyo Metropolitan University

Capillary Isotachophoresis | (10:30-12:00)

1

Quantitative Analysis for Wood Preservatives by |sotachophoresis

Kayoko Kojima!’ and Shigehisa Ishihara®’

"Analytical Applications Department, Shimadzu and 2Wood Research Institute.
Kyoto University ‘

Application of Isotachophoresis in Forensic Science: Analysis of the Exiracted
Dyes from Some Fibres

Hirotaka Ono!’ and Nobuhiro Kuramoto?’

'0saka Prefectural Police Headquarters Forensic Science Laboratory and 20saka
Prefectural Industrial Technology Research Institute

Determination of Calcium lon in Presence of Phosphate Anion and Collagen by
Capillary Type |sotachophoresis

Satoru Matsushita'’. Itaru Motooka®’ . Yukio Kanaji®', and Masami Sugita!’
'Technical Center for Leather, Hyvogo Prefectural Institute of Industrial
Research. 2Department of Chemistry, Faculiy of General Education. Kobe
University, and 3Department of Industrial Chemistry. Facultiy .of Engineering.
Kobe University

Application of Capillary-Type Isotachophoresis to Pharmaceutical Analysis (XV)
Determinaiton of Ethanol Using Phthalic Anhydride as a Derivatizing Reagent
Junichi Ishii, Satoru lzui, Seiko Akamatsu, Michio Kameyama. and Yoshinobu Akada
Faculty of Pharmaceutical Science, Tokushima Bunri University '

Separation Behavior of the Group VIII Metal lons in Capillary Electrophoresis
Akihiko ljyuin, Takeshi Hirokawa, Fumitaka Nishiyama, and Yoshiyuki Kiso
Faculty of Engineering, Hiroshima University

Electrophoretical Observation of Egg White and Serum Protein of Japanese Quail
Haruhiro Yoshida

Laboratory of Physiology, Senshu University

Afternoon, December 13
Capillary Isotachophoresis || (13:00-14:00) .
T Rapid Estimation of Resolution Time of Capillary Isotachophoresis and

Application to Separation Optimization

Takeshi Hirokawa. Jian-ying Hu and Yoshiyuki Kiso

Faculty of Engineering, Hiroshima University

Evaluation of lonic Mobility and Dissociation Constant by Means of Capillary
Electrophoresis

Kazuhiko Watanabe'’, Kenji Nakanishi!’. Takeshi Hirokawa!'. Yoshiyuki Kiso!’.
Bohustav Gas?’, and Jiri Vacik®’

'Faculty of Engineering, Hiroshima University and 2Faculty of Science. Charles
University (Czechoslovakia)



9 Separation of Minor Component from Matrix by Means of Capillary Electrophoresis
Akihiro Omori, Takeshi Hirokawa. and Yoshiyuki Kiso
Faculty of Engineering, Hiroshima University

10 Utility of Electrophoresis in the Recovery of Useful Elements from High-level
Radioactive Liquid Wastes from Fuel Reprocessing Plants
Yoshivuki Kiso, Takeshi Hirokawa, Fumitaka Nishiyama, Jian-ying Hu,
Satoru Yoshida, and Miki Ueda '
Faculty of Engineering, Hiroshima University

Special Lecture | (14:00-14:45)

S1 DNA Sequencing and Restriction Fragments Separations in Gel Capillary Electro-
phoresis

Aharon S. Cohen
Barnett Institute. Northeastern University

Capillary Zone Electrophoresis | (15:00-16:15)

11 Use of Rectanglular Capillaries for Capillary Zone Electrophoreis
Takao Tsuda'’, Jonathan V. Sweedler?’. and Richard N. Zare?’.
'Nagova Institute of Technology and 2Department of Chemistry. Stanford
University

12 Sample Injection Method in Capillary Electro Chromatography
Takashi_ Anbe!’, Hisao Tsuruta'’, and Toshihiko Hanai?’
"Irica Instruments, Inc. and 2Int. Inst. Technol. Anal. Health Res. Found.

13 Quantitation of Sample Components in Capiliary Electrophoresis
Kayo Funakushi, Akiko Machida. and Takashi Satow
Beckman Instruments

14 The Effects of the Salts in the Sample on the Separation of Peptides in Capil-
lary Electrophoresis

. Akiko Machida. Kayo Funakushi, and Takashi Satow

Beckman Instruments

15 Inorganic Capillary Electrophoresis - Reversed EOF with Cationic Surfactant for
Anions
Bill Jones! and Tsuneyuki Sakai?’
'Waters Chromatography Division, Milipore Corp. and 2Waters Chromatography
Division, Nihon Milipore

Capillary Zone Electrophoresis Il (16:25-17:25)

16 Analysis of lonic Ingredients in Herbicides by Capillary Zone ElectrophoreSIs
Masafumi Tomita!’, Toshiko Okuyama'’, and Yayoi Nigo®’
'Department of Legal Medicine and 2Center of Biochemistry. Kawasaki Medical
School

17 Separation of Vitamin Bs Derivatives by Capillary Electrophoresis
Yasuyuki Kurosu!' and Susumu Kurioka2’
'Technical Research Laboratory. Japan Spectroscopic Company and 2Institute of
Medical Science, The Jikei University School of Medicine

18 Analysis of Drug Metabolites by High Performance Capillary Electrophoresis
Susumu Honda''. Atsushi Taga!'. Kazuaki Kakehi!’. and Yoshihiko Okamoto?®’
'Faculty of Pharmaceutical Sciences. Kinki University and 2Analytical Research
Laboratories. Fujisawa Pharmaceutical Company

19 Separation of Racemates by Capillary Zone Electrophoresis Based on Complexation
vith Cyclodextrin Derivatives
Satoshi Asano'’. Minoru Tanaka!’, and Toshiyuki Shono?®’
'Department of Applied Chemistry. Faculty of Engineering. Osaka University and
2Department of Applied Chemistry. Osaka Institute of Technology




Mor nin g, December 14
Miscel laneous (9:30-10:30)

20 Electrochromatography
Takao Tsuda
Nagoya Institute of Technology
21 Two-Dimensional Gel Electrophoresis of Proteins
Takashi Manabe and Shigeru Terabe
Faculty of Science, Himeji Institute of Technology
22 Separation of Chromosomes of Neamatode C. elegans by Free Flow Electrophoresis
Munehiko Takashima'’. Hidesaburo Kobayashi2’. Naoaki Ishii®’, and
Tsuneo Okuyama!’
'Faculty of Science, Tokyo Metropolitan University. 2Faculty of Science. Josai
University, and 3School of Medicine. Tokai University
23 Separation of Human Polyclonal lIg G by Isoelectric Focusing
Takae Nagahoril', Tomonori lzumi2’, and Tsuneo Okuyama?’
1Biotechnology Division. Nippon Bio-Rad Laboratories and 2Faculty of Science.
Tokyo Metropolitan University
Capillary Zone Electrophoresis 11l (10:45-12:30)
24 Analysis of Human Polyclonal 18G by Capillary Electrophoresis
Tomonori lzumi!’, Takae Nagahori?’, Ayako Takahashi!’. and Tsuneo Okuyama!’
'Faculty of Science, Tokyo Metropolitan University and 2Biotechnology
Division, Nippon Bio-Rad Laboratories
25 Application of Capillary Electrophoresis to Analysis of Photosystem Complex
Proteins
Masaaki Senda!'. Toru Sasaki!’. and Tetsuo Hiyama2’
! Japan Spectroscopic Company and 2Faculty of Science. Saitama University
26 Free Solution Capillary Electrophoresis of Basic Proteins by New
Electrocoating Technique
Hiroshi Tanaka'’, Yasuko Yamada!’, Yoshimitsu Obata!’. Akane Klko".
Toshihiko Semba". John E. Wiktorowicz?’. and Joel C. Colburn?’
'Applied Biosystems, Japan and 2Applied Biosystems. Inc.
27 Analysis of Calcium Binding Proteins by Capillary Electrophoresis
Hideyuki Kajiwara
National Institute of Agrobiological Resources
28 Estimation of Binding Constant of Carbohydrate - Protein Interaction by High
Performance Capillary Zone Electrophoresis
Susumu Honda, Atsushi Taga, Kenji Suzuki, and Shigeo Suzuki
Faculty of Pharmaceutical Sciences. Kinki University
29 Peptide Mapping by Hvdrophobic interaction Capillary Electrophoresis
Toshie Kanbe!’. Kayoko Hagiwara!’. Toshihiko Semba!’, Hiroshi Tanaka!’.
Stephen E. Morning2’. and Judith A. Nolan®’
"Applied Biosystems. Japan. Inc. and 2Applied Biosystems. Inc.
30 High Performance Separation of Biopolvmers and Biooligomers Using Capillary

Electrophoresis

Yoshinobu Baba'', Mitsutomo Tsuhako'’. Shigeru Enomoto2’ . A. M. Chin®’, and
R. S. Dubrow?’

'Kobe Women’s College of Pharmacy and 2Applied Biosystems Inc.

Afternoon. December 14
Capillary Zone Electrophoresis IV (13:30-14:45) -

31

Analysis of Nucleotides in the Brain by Capillary Zone Electrophoresis
Masaoki |mazawa and Tomoko Saitoh



National Institute of Neuroscience. NCNP
32 Capillary Gel Electrophoresis of Proteins and DNAs
Takashi Manabe and Shigeru Terabe
Faculty of Science. Himeji Institute of Technology
33 Separation of Carhohvdrates by in-situ Complexatuon with Metal lons in High
Performance Capillary Electrophoresis
Susumu Honda. Keiko Yamamoto. and Kazuaki Kakehi
Faculty of Pharmaceutical Sciences. Kinki University
34 Mapping of N-Glycosidically Bound Oligosaccharides in Glycoproteins by High
Performance Capillary Electophoresis
Susumu Honda. Shigeo Suzuki. ikiko Makino. and Kazuaki Kakehi
Faculty of Pharmaceutical Sciences. Kinki University
35 Analysis of Proteoglycans by High Performance Capillary Electrophoresis
Susumy Honda. Tetsuji Ueno. and Kazuaki Kakehi
Faculty of Pharmaceutical Sciences. Kinki University
Special Lecture 11 (14:45-15:30)
S2 Electrokinetic Chromatography
Sigeru Terahe
Himeji Institute of Technology
Capillary Electrokinetic Chromatography (15:45-15:30)
36 Thermal Effect in Micellar Electrokinetic Chromatography
Takehisa Katsura!’' and Shigeru Terabe®’
'Facutty of Engineering. Kvoto University and ¢Faculty of Science. Himeji
Institute of Technology
37 Effect of lUrea and Nonionic Surfactants on Micellar Electrokinetic
Chromatography
Yasushi Ishihama!' and Shigeru Terabe?'
IFaculty of Engineering. Kyvoto University and *Faculty of Science. Himeji
Institute of Technology
38 Chiral Separation by Micellar Electrokinetic Chromatography
koii Otsuka'' and Shigeru Terabe?®’
ipepartment of Industrial Chemistry. Osaka Prefectural College of Technology and
iFaculty of Science. Himeji Institute of Technology
39 Separation of Polycyclic Aromatic Hydrocarbons by Cyclodextrin Modified
Micellar Electrokinetic Chromatography
Osamu Shibata''. Yosuke Miyashita!’. and Sigeru Terabe?’
'Faculty of Engineering. Kvoto University and *Faculty of Science. Himeii
Institute of Technology i
40 Evaluation of the Micellar Electrokinetic Chromatographic Mobility of Metal
B -Diketonato Complexes
koichi Saitoh. Chikara Kivohara. and Nobuo Suzuki
Faculty of Science. Tohoku University
41 Capillary Electrophoresis of PTH-Amino Acids
Avako Takahashi. Tomonori izumi, and Tsuneo Dkuyama
Faculty of Science. Tokvo Metropolitan University
42 Micellar Electrokinetic Chromatography for the Analysis of Crude Drugs
Il Simultaneous Determimation of Glycyrrhizin and Paeoniflorin in Chinese
Pharmaceutical Preparations
Shozo Iwagami!’. Yoshiyuki Sawabe!'. and Terumichi Nakagawa?’
'0saka Prefectural Institute of Public Health and 2Faculty of Pharmaceutical
Sciences. Kyoto University ’
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ONE DECADE OF CAPILLARY (ISOTACHO-)ELECTROPHORESIS IN JA
PAN'AND ITS NEW HORIZON. ‘

Department of Chemistry, Faculty of Science,Ct

Tokyo Metropolitan University

Tsuneo OKUYAMA

A brief history of the capillary electrophoresis symposium in
Japan was described, concerning with the background of the or
ganizing committee and activity, and also some of the developm

ent of theory, apparatus and applications .
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AHARON S. COHEN, Barnett Institute, Northeastern University,
Boston, MA 02115. '

DNA Sequencing and Restriction Fragments Separations in Gel
Capillary Electrophoresis

Since its emérgence in the early 1980’s, capillary
electrophoresis or high performance capillary electrophoresis
(HPCE) has become widely accepted as an ultra.high'resolution
technique. This instrumental approach to electrophoresis can be
characterized as a rapid, high efficiency analytical technique
and an effective tool in the isolation of purified materials.
HPCE, especially in its gel-filled capillary format, has a unique
position in the field of DNA separations. The problem is a
challenging one, since oligonucleotides may differ slightly from
one another; for example, "in base number or in sequence of the
bases. Using this approach, one utilizes the combination of the
difference in electrophoretic mobility of the solute and the
matrix sieving to affect separation. Under appropriate
conditions plate counts can exceed 107 plates/meter, and large
restriction fragments as well as sequencing reaction products can
be baseline resolved. Examples of separations of DNA fragments
and DNA sequencing products with subattomole detection levels

will be presented.
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ELECTROKINETIC CHROMATOGRAPHY

Department of Material Science, Faculty of Science,
Himeji Institute of Technology

Shigeru TERABE

Electrokinetic chromatography (EKC), which belongs to high performance
capillary electrophoresis (HPCE), is capable of sebarating even electfical]y
neutral compounds, although other modes of HPCE are not applicable to neutral
compounds. The separation principle of EKC is similar to that of conventional
chromatography but EKC can take advantages of HPCE. In this presentation, fun-
damental characteristics of EKC and some examples of the separation of closely
related compounds will be given from the viewpoint of selectivity manipulation.
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QUANTITATIVE ANALYSIS FOR WOOD PRESERVATIVES

BY 1SOTACHOPHORESIS .

Analytical Applications Dep., Shimadzu Co. ' and
Wood Reserch Institute, Kyoto University 2’
Kayoko KOJIMAY  and Shigehisa |SHINARAZ?

To determine formulations in an aqueous solution of inorganic
wood preservatives, result of quantitative analysis by isotacho-
phoresis were compared with result from atomic absorption spectro-
metry. The inorganic preservatives used were borax-boric acid
mixtures, Cr-F-Cu (CFK), Cr-Cu-As (CCA) and F-Cr-As-phenols (FCAP).

Sliced veneers of sugi, hinoki, leopar wood and Indian rosewood
were treated with the inorganic preservatives described above and
used as leaching test specimens. Red and yellow lauan and western
hemlock columns treated with commercial preservatives were also
tested. Leaching properties of the preservatives from +treated wood
were successfully analysed quantitatively by isotachophoresis.

1 . WX U s

AMP—BRODEHEUVTE, AZLZURTLIERRBELRTLI LB S
3, ChoAMOSILIEHEEYD, AMABROFHRAE L KEEEOMHAES %
ThO>ESEXERKMBRELERBHFEIRLTVWS. SCOFDCCARFCAPR]
ZThZh] 1 SREHMAMNEDSONTEY, ThoWHE, BEHRCBATL 3
ROBEVABTHEEEhTVWE",

CCA®F CAPREDEHFWKFUHEAMBRMIKRT P THABEDRER>T
EET 58, BRAZOSOUAEEOFHOZTVYEY THBESh TV 3R OHD
5%, BESEBFLAEREAT VRV, 22T, {1 VORBAFEDO—2TH
FEFERKDELHOCTCCH S EFANOAM R POMEEILDKIE & 3 EHRSE WD
WTHREFULUR.
= . SI=ER

SRTRADINTEE BRNF L ESVSEBRKD T RERIP-3AD

HEABMEEHN : CCA, FCAP, CFK, RIERB HH

RIS A, EJ)%, LAKLF, O—=X99FDRAILAFRDY, KD
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1) BHREAKRER  KEITHHAS MBI 614

2) M.R.Folio,C.Hennigan and J.Errera:Environ Pollut.Ser.A.,29,261 (1982)
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Application of Isotachophoresis in Foremsic Science: Analysis of the extracted
dyes from some Fibres

Osaka Prefectural Police Headquarters Forensic Science Laboratory and

Osaka Prefectural Industrial Technology Research Institute

Hirotaka Ono and Nobuhiro Kuramoto

In order to identify some acid dyes in foremsic science,Isotachoelectorophoresis
was applied. Acid dyes were analysed under four electrolyte systems.It found
that electrolyte systems to contain methanol or acetone improve the separation.
Acid dyes extracted from some fibres with the a mixture of pyridine and water
were characterized and semi-quantified .The sensitivity of detection was about
one microgram.

Bk A AKIAYEIC S 2o - ARIC A Wk YBEER A M F & YV EHFBAETNITSH
n,KISEPCIRA A ML TT =4 v Z2ILELTWS, CD K I RKBED A A W
53 95l Rk B 1: (1sotachoel eclrophoresis) THEE M4 2 S L B¥Wff T & 5. K
HE T, SEBRKIEIC kSR O 2R A, £ DOSTTRA:, FICERIR
KHOWTREHT LR R~

2 RR 1 BRI

Shriciiwic4dllo ) —7 4
MR — 3 413 @13 53 Leading electrolyte Terminating electrolyte
/7 l)(.UfY' ~ j‘ }l/lhﬁ'rnk ‘i’ 0.01M HC1,8-Alanine,pH 3.6 | 0.014 n-Caproic acid
# | WJWJD”C'&‘)%n £13 2 Y 9 8 0.2% Triton X-100
m(&: L /C(D lmg/mQh-J-‘J 11 )0.01M HCl,ﬁ-llanin'e 0.01M n-Caproic acid

" Sy 0.24 Triton X-100
&L T, 7,{79/}.//(5]10 30% Methanol

A U7 S B X% 110.014 HC1-histidine,pH 6.2 [ 0.014 n-Caproic acid

1% & 408 1 ; 0.01M Histidine
L!L&; u’klbj}m Lf” ?A%{i IV [0.0tM HCl-histidine 0.014 n-Caproic acid
WU o tkBWE 1, & S dem(NTR 0.01M Histidine
1.0mm) b & K X 15em(JNR0. 5 50% Acetone

mm) D b 0 % gligk LTHWwi.
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I II III Iv
Acid Red 18 0.13 0.11 0.38 0.16
Acid Red 27 0.11  0.10 0.37 0.14
Acid Red 52 0.51 0.39 - 0.73
Acid Blue 9 0.26 0.26 - 0.43
Acid Blue 45 0.10 0.11 0.36 0.23
Acid Blue 74 0.14 0.15 0.37 0.21
Acid Yellow 17 0.26 0.19 - 0.28
Acid Yellow 23 0.11 0.09 0.35 0.14
Acid Green 25 0.68 0.22 - 0.36
Acid Orange 10 0.18 0.14 0.59 0.20
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Determination of Calcium lon in Presence of Phosphate Anion
and Collagen by Capillary Type Isotachophoresis

Satoru Hatsushita!’, Itaru Motooka®', -Yukio Kanaji?®', and

Hasami Sugita!’ _

> Technical Center for Leather, Hyogo Prefectural Institute
of Industrial Research, 2'Department of Chemistry, Faculty
of General Education, Kobe Univeresity, and *’Department of

Industrial Chenmistry, Faculty of Engineering, Kobe Univeresity

New determination procedure of Ca®' in presence of phosphate anion
and collagen was developed with a capillary type isotachophoresis.
Ca?* could be determined successfully using the leading electrolyte:
containing 10mH potassium acetate-acetic acid(ph5.4) and the
terninating electrolyte containing 10md n-hexanoic acid in presence of
collagen. Phosphaté anion influenced the determination of Ca®' in nmore
than pH3, but didn’t in pHZ Lo 3. The Ca in several calcium phosphates
vere deternined succesuflly adjusting pl of sanple solutions made from
them between Z and 3 with hydrochloric acid.

1. B
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Table 1 Operating conditions

(@) (b)
Column 1.0x100om+ 0.5 X 100mn
Migration 150 1« A (14nin) 200 2A(13nin)
current =100 A 100 A
Leading ion 10oM H* 10mM K*
Counter ion Cl- CH,C00-
pH 2.0 5.4
Terminating ion 10mM tris* 10mN H*

M—

(a)

(b)

—~

Potential
gradient

Ca20

]
o ) JL
L.lfferentml
. ] L | 1
16 20 15 17 19
Tine/nin

Fig. 1 Isotachopherograns of Ca2*
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APPLICATION OF CAPILLARY-TYPE ISOTACHPHORESIS TO PHARMACEUTICAL

ANALYSIS (XV) DETERMINATION OF ETHANOL USING PHTHALIC ANHYDRIDE AS .
A DERIVATIZING REAGENT

Junichil Ishi, Satoru Izui, Seiko Akamatsu, Michio Kameyama

and yoshinobu Akada

Faculty of Pharmaceutical Science, Tokushima Bunri University

An capillary-type isotachophoretic method was developed for the deter-
mination of ethanol wusing phthalic anhydride as derivatizing reagent.
Ethanol standard and samples were diluted with anhydrous pyridine, and mixed
with phthalic anhydride anhydrous pyridine solution. This mixture was heated
at 100°C for 1l hr., cooling and diluted with water. 3-6 pl of aliquot inte
the appatatus for analysis. A combination of a leading electrolyte at pH 3.2
using 10 mM bhydechloride @-alanine and containing 0.2 % HEC, and a terminal
electrolyte, containing 10mM caproic acid, gives the best result in analysis
of ethyl monophthalate. The linear relationship between zone length and the
quantity of ethanol was obtained. The ethanol contents in alchopholic

bevarages and cosmetics wrer investlihated.
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LT 1.0 mmi.d. x 180 mm (PTFEBD %, 4 HS54L LT 0.5 nm .d. x 80 mm
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AHEMIBTHTCES, A, UVRBICRAKES Y 7E2@HAL. 7407 =12 Awax=3
30nmObDEMAWE,
3. @-1IERMUVY —vilificiEsohzFeCl;kRh (NO3) sOk#ARED7
107 FLT. COBOBRERIIHZ - 1DATH 3, £, hHEHRIZ1250ATH S,
BA1WRFeCl OBMB®ES OnmolZ L-TRAICHEAL A, F—I FIVERBETHRM
RUVRIHTE LW ETE->TRIEZHML. ZOBEELOGMEL A7 T LTH S,
A2iFAl1Da-aRii (KMO%RK) 2R XEETHS. —HABEB1IERh (NO3) 3D
KBS OnoolZ L - THRAICHEAL =, RIEZHMLUVEBHETESMETHRIBIET
DEDNDT71OTFLT, BEANML A3%»SDT7 20776 TH5, B2IFA2DEHhL
BUHREELEDDOTH S, ChoD 72075426 RhGHEEOSERTERXUDREICD
20, FellowTl—HUrEEBEREKBWLTWRW DI S,
HB1OALlizEWTHkIMEER. Feld2 fMicarh THBL TH 225 ks
BOOHHEETOEABORNIE. H*olic b 2S5 HOLAICE D KELHOR
BNk IBRFEZDLTWEDBOL#EMNEI RS, EHOSVWIRROY —r(a-a)icon T
. ZORDEEIZIBLIORhOFhELLLL-TREEETHD. PH=4.8THHH&E
BERKWTERZA A VHNS A bbb, £, 80 0RHiENrSL LI OHREIDER
TWSEHAVROAZN, CHIFBREIATWS S BICAMAZE R THRIIFRTHEIC R - =B
Ho—-HKThriflxhz, BBlicBWwWT13008H&TERDRTIEBLELTWS
DRBHREY->EAT. BBV — R T 2. RV - O0BUMBREKDICLZ2DD
PORWTE S,
MEWIWASBEVZ, 0B bEFL, LR XEHENL EZLLYE

— 15—



—h. BMRETIP-PIXEHILDIELLE -8, B_SOoENELERNELELZ 3.
FeCOoWTHEF100%DHNETHE->ZDIcHLT. Fe lZPIXEQVOER.
C1%DOERETHD . COMBHMBREICL>TEHIIHENbIP>TWVWE, SEDOERED
H5Fen—RIZI104 FROZBHBUEBERLEEK L LTHIPEFY—Y 2 b0 THRBIL
TWHHNREB I I E, #BHCREOMOEBIZOVWTHLMULCESLIAAERESR Fizo
WTRETBTFETH %,

#£-1 FEAERKDECHT>LRBESR

R VT 1 Y TRRE Y- INRRE
A : NH,OH pH4.81 CARH pH2.87
B : NH/,OH pH4.41 CARH pH2.87
C : NH,OH pH4.01 CARH pH2.87
D : NHOH pH3.79 CARH pH2.87
#) p HigWANIEEE. CARH : EEAL = F .

BEINH OH, CARH¢BI220mM,

] T T T T T T T T T T T
A
1500 A R *
a ~ ~b
‘ 1 E . :l
L E : = l Lk ) - u T
___'\-
9 500 &
— T ~
~ ==
) 0 a
g T T 1 T 1 T 1 T
o
1500 aL A2
—“A.
— - P~ ‘i‘ ety L1
L
:w\:\\\
] 1 1 L 1 1 1 L 1 1 L L
0 100 200 300 0 100 200 300

ZONE LENGTH / mm
B-1 Fe3* (A1), Rh3 (B1l) o38EN 7075 A

1) BOMARKIY YR ABEE, MEEE. ENE. BHLXE. KE%2(1089).
2) BOWRRKBY >R LABER, MERM. KN, WX, KY%Z(1989).
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Electrophoretical Obsevation of Egg White, Yolk and Serunm
Protein of Japanese Quail

Laboratory of Physiology, Senshu University
Haruhiro YOSHIDA

The contents of Japanese Quail egg white, yolk and serum protein were stu-
died by means of the micro 2 dimensional (M2D)-PAGE, isoelectrofocusing (IEF)
-PAGE and capillary type isotachophoresis (CITP). Results of M2D-PAGE and CI
TP were found fairly different between egg white and yolk, although various
kinds of similar protein were discovered in yolk and serum. Protein polymor-
phisn was observed in Pre-Tf zone of egg yolk in the pattern obtained by IEF
-PAGE. Gene frequencies were calculated under the assumption of codominance

and fair agreement between the expected and observed values was verified.

=59 X5 (C.C.japonica) . NHORRKT. HAFNES C. MBELHH L.
PORBEILOBR rOTRBHEALLUT. TUTRERRRBPDLLTHETEH
TV, B VXSERAWEMUMERLT. B - Ia0EAEOTEAKY K
ORBEEREL. ETHFLOLEERITO.

HRBXUHH

XSO . THOBDOMBELITE6HDY XS MR -10MEE#EE L
2o 29, BROABHEHA YR -FA 7 2BVTHRBRYKRL. E-I-TAEDYD
H U, HEBAEERY PTRML. BFHEUTHRELE. ARk, FACRLT
B, £AKT2HEIHRLTHAV:. BREHEGERER. BHHEXERKT2EERSR L.
2olDERAkENL. FHRBEERYARTBLRABL. KBFICRIWL &, 3000rpn.
102 MOELEHEMRBE UTHRELV, BAAYHEK. MEXSEHTBRAAY IS E
IP-3A%R B, BEAHOIRUTH SDelnotte 5D FHEICXYVREL=. T 702
R BA KB (M2D-PAGE) k. 1R cBiEpl3.8-8.50%BET. 2RcBHERL-17%D
FSSCTYMFNWEMOLEBODOFEIC LKV ERBL -, FEATAKDY (IEF) &L
KB2117= W F7 > —%EH L. pH4-TREICX D REEL Iz

RERAKR

DAXSDE. JBFOU2D-PAGEIL KB EAMIEM 1 iR LA, SR Abo K&
BARY bOFT LS LEDMARY b, X5RZANDDED2H5DARY VEXTFTfD3 2D
ARy VRMATREE N, SIMIZAILAE I I0ENZOBEEAHAR » & T{D 2 {#



DARY PBELITIgCBOEBHEIPBINT-. FEi-. MiF TikAlb, Pre-Tf, Tf, Ig
G, Igh, a2Macro ZY¥NBBENRT. CHhODKYHEMrSIIE & BN IZ IKBF R BN
ABEDOHh, PREBDOA-MYKOEAR. OFRBRWIEZEE, [EFTEHA - 58
HERYLEL A, E2ERTULKTHYH, HRZADEDIS 1 ~10D 2Tz HHEAT
BT, i3, SHMICKFRE, FSE SHoIYMrAEAELrSHERRL XhI.
SEBD2EDONFIZBMUT, SO EAWTHRABERM L&A, FRI104.
FSE: 24, SBI6HITH o)z, HEHBETFLHEL, RIEFHELEEL: L
TA5F:0.44, 5° 0.562 %Y, HRMELBLBHEEAK—BLTWE Zo5on
YFRHZHOOBE L Pre-Tf EZXbh B, TOEHIZDWTHL-PAGET ¥ 0 i
BtRBERB3PEEDOT, IEFR2FIBLTSHEECEHET AN 2 HWL TH2D-P
AGECHRMULL I3, ADDEESDIHDOARY FOBRBEBRITFOLDOLHE >,

CITPRAWEMEOWBER, L2 UTEAMTERBIH. BRTRARYMERL, ©
CCRUVXSMBOATEERL. Pre-TILRHORh B RERE— Y 2AbORIZRE W
U, BB LOBELZREBOD . RIZ. BRHEPBEDON X — 2 CEH2D-PAGEL F
RUEBHEOHFLEZBEEZROVE LR, THhoDV-I it —BBSE2HY. REMAEK
EHUTRBEZBRITI TS, B2, SiF - DI E F k@&

1. SRR - BFSES &k OV DH2D-P SR
' i :. .- y :
-

: P
~—e A
“ oH

NN R TX

7?”

~ , ylT e
E3. ME - PHBXTCMBOCITP A -> Ty %
s e e RauRe el RenauRaE s inuUpe
W ) Agpa - T
. L RN
= | R — . o
4 b e 7 N S
S SN e
_ AN -
H ' = i A
= a || WA
o ok Sr
. NP ML 17 1 STV I I W A WA it




1 Fv €T )G EERKWAICS TS HMIFH L O E R
5 B R AL~ O 55 T

(RBKIL) OIRJIBE - HIK - KEEKZ

1. FERIEKDELCBWTRBERBELCEERBIICI Y 2-YyYIab-v g
YHARTH). TOHERESBRFOREIHEDICHMNTES, HESIRBLEHZO
EFNAF D ERHMODBBBREEMRIL. BEHAILTWA0MBBEFIOZ 4%
ZWHEMMCLE, TOHRSETRFRHIBIHUELZS522BFLLTRRBEREOM. B
MEEDPHBREOREEZRONIZTIHNTE L,
AYZalb—yarviEMraAHeENTcEsb00 - LTHBICRERP HEGOH
ENETOND, LPALEAYTISMBEETIVEECSIBELEEARMBRIBIE N
BEHRIFEIZE< 2D, FIZIEMS PR (Modified Sample-Property-Reflecting) € F
VZERWT OB RRAMEHATH L, —BHBERGFICHLTISIEESET S (CPU:
80386-80387) o COLSKBKDPHEHTHHRMLELRBE, & D HHRTHRERE
DBETH B, 2HARETFNEMB > ARPMRZBZREMTE2HERLROWTHREBIZREL -
BEEMIBEEICRARILZEF 22D, EERBIZRTZV -V EX, EVBHEZ2YOEH
NMEzHEALTIsEREZEE T 2HEEICOWTHRE T 2,

2. 2AEENVRARHA, BEHRX D, ENNKRBICBI3ENBWEOHFHEm.>
mel L, SBHERBICBHIADIEMICRS Y-V EX LT B, DL EEEIFH
BROES2BOTHRBZATHDOTIEMNTE S,

Mma + Ms

tres.n8(2)= - — ta 1)
Ma - Mes

ta = Fi—n— (l4+mo/ma) 2)
CCRFR779F—E#. niZa0B MK, 1 EkHARFE. middp HNy 7 7—-2L
THWHONEIG Y -4 DHABHE,. middRABAOHRABHETH S, K 1K
CEDLODhAEDBUERRESY ~YHNOEPBEBETH I ChoZ2EILDICIEIE
YIalb—-bT20EMNBD, BELORTICL S, (CHODICEERBOBIE TLHEMLT
HLAtHIEIRL S k305 MICERFTAOERRBOFIRERENTE 77140
DPODORBEREAMD LIEXBHOIIEEBILSET TRV, KA KRD 2 ZHMHEX
NTWaBIHAA, BoMizkihd 5, '

Ma.pua > Me. oka. Ma.pue > Tioe.one 3)

Mo onaB5 LU Ma.onsZNBHRUTCCOMNBREF 2 7 TIDEETORMEERT 525
Ma.ona, Me.one. LaldWHTEHRTILEREL, BLTEHD THBFMOM Ic 28N
EoBEH R TE 5,

UashbEFL ZHARW EZLULOE



3. EFNVFEMEUTSPADNS, £/ 70

L:5mM RQ
Ok, 7Y Ui B4R o0 RIB ST wol o, 4, ¢
EMMAUAE, - 1125 5MOBRBERMLEIZD = =r—
WIRMEHETEOhARITER. M-21) ===
—F4 v/ BRBEOPHE 4.4, 4.8, 6.0 | =
LELIHTHONEAARBREDO 7 2 0Y 58 e ==
ERT. BELCREYONEETCHELEAES - —
HUVRHRZREZMML 2, AESREHEE oz,
DHEZHESBTICELNDIOUEEDL AN IcHE : =r—
EMPKE V. FFHEHRABELIELEWE o e
EEXRDELCOBRIEOMETH I 2ENMTS }m By, ==x
BEWX B FOES =
REHSOOHORMICHOWTIEHKHOBT) & = o 1
EPpKaBUnBATH). Kikicks0H " _
ﬁiﬁ{tﬂ‘iﬁmﬁfﬁgf’ﬁ 60 2000} ———— Eﬂﬁ’: ‘.1-'
et 4 .'::'::”2 £
-2 EERUVEHERIIZESSPADNS, —— S, i =
T/ /UOBS CVY B BEOSMERE  SEN - ==
72073 Ahs L: 5nMICl/ & ~aminocaproic
acid(pi=4.4), creatinine(4.8), /Histidine(6.0) *t $0mm
Zone length
2000 1 § L] ' L) L] ¥ L)
MP MA
I AP = sh -
1600 | _ .
2 S S: SPADNS _
o g gfgonochlorogcetlc acid 1
.aé 1200 F AEA(l:g{{g gg%d J
s X i
=
< 800} MA — _/MP -
4 W\\\_
] R ——mm— J
400 PA::::r’// 4
0 9 [l 'y ' 1 4 $ '}
2 3 y 5 6 7 8 9 10 11

pH of leading electrolyte

B-1 MEEICLAHEESBIFH (82 Sanol, KWTEHES OuA)
1)T.Nirokawa, M.Nishino, N.Aoki, Y.Kiso, Y.sawamoto, T.Yagi and J.Akiyama,

J.Chromatogr., 271 (1983) D1-D106.



9 FrE7VRBRKDELCIZIAAVBHE. RBERKORH

(ILBKXI) OWBME. huE. LN, A¥BZ
(AL A®M) Bohuslav Gas. Jiri Vaclk

] K2 BERTWRAME (CIPE) OEMHIEHEY Sal— LTI A OBEE,
FEERKERUTZIFFELECODOWTHREL. BCORBIEODWTZODFEDE LI

WTHRLTWS, $vEIYY— v BAERDE (CZEH) bCIPHELERICY

ML HERORELE LTHHTEI0T. BUEEZOEDOENNBRITES LU Y

TEYL7OERERATWS, CZERTRHCIPHTRNERELES % p HEH

TOMELTRICZZ BT TH 2. SEHCZE#Z2AWTBHEPP KaXBADH

BEA*RBELIRITARA. FEOBSBIEODWTIRIHLADTERET 5,

2.CZERXTRAMOFIABDPPHIZ L THUMBOFKBREICHBRELALIEL
3B ENb D5, TNLOHLIBRERDL ARICEEXZMETSIAFNFEEL W, 0.
B2EQOUVHRHEBZHO S MmUEMCIBEEICR> TERIIL, kBEE—-EDORKEZ
RTEIMMBEZMALAY, XHEL LTREXRKES Y TE2MAL. BFTRT
4Ny — (Anmax: 330nm) 2fALAE, ARBEEAFARCIPHT. SHBHAETIR
FEP#Fa2a—7 (0.5mm i.d.. 1.0mm o.d.) OLEHAWEZANWTIWS, %
DEDCLZETIRUENOBZENKRELDDAMNTH 2. RUBEEZIEZERLZWH
32HOUVBREBXBILTH272DMBOXHREEZBHTE. ZhEFhoMmib
BOMEBTCORIHEEFEZNETZIHAZFH D,
EFRICHEALAIFAERBICR I oMEZY VEZERAWENXZREE Y YBRK
HHOWRIRZEFOED, RBREFEZWVHHOBHICELTWINSTH B, RALE
HTPTHERLLTBEMAOPKa3.5~5. 0088 (¥if. B, 7o' s
Vi, REBSEM. 7oV, ZA7uvig) RUKEY YE2&1nmo 1AL
o MREFZMZ22x2pH4.55, pHS5.0, pHG6.0OEZYY YEEE LEEMIC
m%n%n\s—75/h7uyw\7v7f:y‘tx%yyémwt,mﬁMt
LTO.1wt%DOHPCHEFEML =,
SEBKBONAT7IUY I LEM-1LIRLAE (RPHEE: 10k V), RHOKk
Y — REFBREORTFEELIDDEWIPEVIICL> TEAL, BHE I
BEOMELEWY —F 4 7R G2z RDEEOERE T 5,
RHOEYBIHEZRODI2DICHMEAY VY- FRHEL L., TAZTHhOBRHOD
REEEPOEDBHELAELMLAKREBRMBR LI TOy PLEDOKEA-2TH

HEZX 2F0. 2L AL, Us2b EFL. &% LLWE



SUPPORTING ELECTROLYE: PICRIC ﬁClD

F:FORMIC ACID GPICHIC ACID
H:HYPOPHOSPHOROUS ACID G GLUCURUN)C ACID

it L

4 DDO

. & GLUCURGHIC AC1D
s0 i 60 v '
£ FH P 6 rl-6. 0 -
) E 50
o Y
% 40 8 40 cetie acld
& >
. 1 £ 2
8 s 3
. S E 2
v 30 -
3 B g
T s pll=5, 0 o § 1o
£ FH 6 P 3 K o : . . . .
& —) ‘a = < 3 4 :ﬂ ¢ 7
v ”‘.—\r\: % Y 2
v N BB-2 pH-mERiY
5 ‘q‘k‘
- Y & * W,
S :;§ L/\-r—%r CEH7oy b
£
o 7000 3000 3000 4000 #£-1 BH¥Omo. pKafif
Retention time/ sec. Evaluated mobllity and pKa
-1 4@EAHRMOD Acids mobitity (He, )™ pKa (Uit )
UVARTZ MM Glucaronle 27,1 (26.7) 3,677 (Fixed)
Proplonic 36,4 (37.1) 4. 851 (4,874
Denzole 32.9 (33 6) 4. 219 (4, 203)
Caprole 29. 8 (30 2 4, 837 (4.857)
Aceric ez e T 1ser
'l .
3, Ao ¥H. REY YENTH ferle L (©. 762
RYTPFPLTWADIZHLTHD 4R 5 2
PR, - * 107 %em*/Vs
RIZIFCAYERME —BLTW3 2

E¥bP i, CORBAERYE. REY v MOBHEXIJERECHIL 7Y VMO
BREIDXEL, iR EOFESOL WRANHECEWEDTH 2. COKRE Y
VB, FHERJARMOBHBIE, RBEREZBHL. X-112RLE, chAD
CHABIHE. MBEHL DL RDOWECE H T THEDLHNWE B,
BUE. PRKatbRBRABTCRBIEELENTI A~FTHD. BH L IE W
KBRS ZEWTER W, RE, BRL2PHTOMENDELR? I JBOIRT F Kz
MLTHERMLERZFEZMBLTWS, 2BCIPHETCPGDABALTEE
F—%Z2HFCLD (BRABEEMEEERESE) 2AVWVIENEL. 54483
LTwa, ChbDERIZOWTI—-BEBET 2,

1) i, KNG, ASBZ. BTEHMET - TREDY BT 9 A, (1986).



9 FrUSYRBKRADIS T 2RBIRD S0 OM B A
(EBAT) OXBIBE. FIIR. AUZZ

1. BRI My 7ZAHBBRAOIFIE. FTESROBECRBOIM LR T
EMERTENE v, F+ESYVBRABIIBWILRARALT. RBERIOH
BREBEWUONPICTIZ LR, ERHOSBBR AL EZ> TEDTEETS 3, #l
EOCRBIBABEEADY vAY A LB WT, HIBKERBTERIME (CIP) ioh
HOARMBEAODEBEICOWTEOHRBLYI 2 b—Ya ORRZBELED
CIPTRABOBCHRBMEMIS 22D EEMNICE VW SEVWHNXBEETHH
BitOYV —YEBR-ETHD. FENECY MYy 72 ROBRBRAOIF ICEANTS
2rExphd, LrL, BHANERILB2LYORAIRLE» 5B R30S
AT, REBOBER LY OVETRERSFZERICERT ZICIZBMBANS W, 2
ITSE. EFANRHAERAWCCIPRBYAMERSAROEMEMELEW S »
KU, YTalb—ra OB 48 2BB 5280 LEA—HOERETH 2D
THET 3.

2. €/ 7vuitigE (M) . EZ2Y V8 (P). SPADNS (S) o3& MEEV.
Th¥hMP, SMOHlAEHLETHAILEL: 100~100: 10HETELE
BEAE2HREGEETIRBLLAE (BBE10ad) , CORMIZTZORS I HE IR
ReE&—hFMrHFICH L TRERILZD, UVEBROEETY —YOREEZRHNT

BH3L5RFBREADVDOTH B, V—F4 V7MW (L) XSaMHC1 T, pH.=
3.6 (B-75=v)iHBL. lIEALLTO. 1 wt%HPCE2EMLE, ¥ —
SFAMBE(T) LTI OaMAT o vzl LAE, 28 MBEOPHB Y —-F
AV BEARICI.EICTARL 7=,

BBIZ. FPEETCHELE3I2Z ch-UVRHEEBE2?LIP-2A(BHBEEN)
EHALE, IS, 7BT160mMmmOMizUVEBEHEBN3I2EAHS mmHEBTIE
RTHBVHAHODEBENBEWHTELLSER-2TWSE (A=330nm), DTHE
WAZFEO.Smm, AL . OmMMAOFEPHF2-TEZHEALT WD, o ET —
SBA/DAUYN—FERLIN—YFLIAYE2—FYTRDAH, FEERFH. R
BIE, V-V EREDTF—SWEEFok, BECOWTIR. SEERAE0.5m
m, BX2450mmAOPTFE#F2—7 REBRIBHIRREREZRWE,

3. l-1iM:P=10:10RBIcOWTIP-2AZ@BRHLTEBON-EZT720
T75u6%3%, Lo M. P, THRERAMBEBY—2Z2R0LTED, 10~120nmolx
THEARZEZIEE, MOV -V ERIEFARICHALTHMMLTWRDIZH L, P

BEBNDHE05. 0vxhbEFL, EXLLOE
— 23—



DY - EOHMMIBBERLIZC W, RIC,. 2CO7 2075452 LTEEARERE
B-2iRd,. HOPOREBBICIZLSHMAXASONSL, Thiz. AR5 Ononol F
THRHBEELRBIIBLSBIRETLTWAY, Z2hltoRARTCTRCODITR

BTRABIATRTS B L r —
ARLTWA. B-104 5 :'o.u;:i;;v:;ccﬂc ecid + Peric acid § ' M:P=10:1 |
B7 2075 LEHITTBE  Dibumel + [ P
Bz sOH. MPRE o 5 ‘;“BT |
V—VDHFELEITRTOLLEWVWE  (920amol .§ 30 : ‘
FERLCLES T Eizp 5, O g : $
COESBREMARTERT B B L= H 3
HBE&Y—> (MP) Oiita % ; - 5
BY Y9 72ABAD) -2 F & " 5
(M) EBEBILTWS =D, ; - s .§’“ :
BUARRHEBICLD 720 § g 2 —
S5 LLETEERBRa T & O] ==
WBERESH (BRBY —Uh @] " o 200 400
BHLTWENESD) 28 Zone length— Zone langth/sce.
BLIKK W, K. B-1¢ H-1 EfMl7z0y5 A H-3 £f]7x07 5 A
BUSHMZER—OBRBEREMSE (1P-24) (32ch-UViR Hi 36 1)
T32ch-UVRIBEREEEN — . . 1500
LTBEAE7x0¥S50%5E-3 12 M:P=10:1

RY (BMBR3 Snnol) o WM gas|

&Y -y RE. RMGBRMEAD  Plcrate 1000
PORUBEITOHEBEELELT L %30

Bo MPERLEZABOMAD 500
REV-VThd. AsiBay §8 Honoehloroneatate—
—VBBEHLTWBENED

b AEEDLSREF vy 2 % 50 100 150 200
VOBREBEFES L, UVIRIKOD Infected amount /nmol
HEPRUBRED MY IS 225, -2 MEHM (KBHEH=50uA)

KHEMODEEBEMBHTE 2,
2T, EXNRBIBLALPTLHHECE, ROMBATRBCE 2, WA THS
2ch-UVEBHEEEZMMALATTF)VRBOD>BBERIERERL. Y32 —

Ya i WBRE LAERRU. CZERIAHBRIDABIIOVWTHLRET 2,

3k

L) BOMBRAISY YRy D AMMESE, L) MEIRM. AYEZ(1989).
2 ) T.Hirokawa, K.Nakahara and Y.Kiso, J.Chromatogr.,463(1989)39.



10 VNV IR (FP) EHTED
TS ok B 04 [ 4R D B i 4

(JRBAKL) OKRMTBWEZ,ILNEE, WK, ARX, SHY, LHXE

L. Eﬂ&lﬁ?‘ﬁ?ﬁﬂiﬁﬁ’(’fﬁﬁ"ﬂ& L'C“SUb‘{i'm‘én'(b\ Ho D235 UMHEABENG IS
BIANF—ERTICAMX B (MR LTHU L BEEBROBSRERY
(FP) b‘fs‘imm«?}ﬁkﬂmkﬁm’d‘%o MEDRMPTRATREDOIUIZEAEDDDOT,

96~T%XDFLALEAREDUTH S, CO2PUEMHBP (n,7) OHIBRIIC
ED. PUu,Am,CmO LS ELMNOBY S v RHEELKRT %, EABRHEROKE
MELT, YNA7040, AFYLVAREOHEREFED, HBBEERPIZEAL TV,
EMZRu,Rh,Pdos>5u5HG¢EiH#E. kAU¥La,Ce,Pr,Nd,PmEZZRIZES
LTWwaED, $3FhoHAMETHEL'37Cs,**Sr,.°°ZrDL 52X NLORYHE
BROBERACENT 2 &MU TH S, DWTRu,Rh,PdeHFLHiE#EZE
WMUAEW, ABATCEERHBLEERIrSOHAYDLROBRIKHOEUICHET 5L %
MEicOoWTHI T 5,

2. M1iE50gFP /1 0IE (HMFHBH LER) ZRULADBOTH S, ChEETHR
i8S r,'"Cs,%Z2r,'" RuBlOELRANOBMEEENERLEMOZDHERT
T2, COEDCNLEFPHEBOIMBEBICRIBHBRONOBBASLTHICHT T 5HE
ORMBAMEEOBENSH 2, COLIRTPHEOMBMEE L. BVEDL HIZER

|31

KW HEEWLREHZELLAFThTWSE, Che2BEME TR IC LD, fE¥R<
w" i . — ' .
Na Pe = "“’—x: Cs:
Sr"-'Rn'—”—r Nd
-2 ey Cr \ K X | U
10 Si L.L L Y qu xp,- ]
= =yl \
1& Se _p \
- -3 p G( ) m Am
= 10 < ==
<) Al n I
B Br Sn \
Eu
Cd - Cm-
-4 aSb il
10 Aﬁ! = :
1 -Gd
-5 sogFP/l Ge? 1 '? 1 1
10 0 10 20 30 40 50 60 70 90 100
Atomic Number
-1 59glFP/1OBE (HNiFalzl ERICHUELAEDD)
EZLLWEX,030bAFLIELRERAEN, CHFAZW, LLESE tb HIXRTFEHE



AWMTZ2OPBBEMLENTH 0. BEQL I3 hoaxKokER b, MEEGETT
EDEIZBDTHHDPRAD DB D BB, XL FPHEMOIF ALY LT=F Y
AZZEDTRLEZ, FYDIREERL AMROR LA EERARZ SHEEB kD28
Lize V- YBRITERTIIRBPDUMENBoTWEED, SRLETIS Y a2 %P
IXEf#iLE (IP-PIXE),

3. B-2REBE1 S OmoldAHLHBBRRBNE40753 7y a8 MLELDTSH 5,
BHZWNAT52.2mmol. Gdix1l.2mmolTh 3, HAILAEY—F 4w 7V ERBEIL2
OmMNH.OH, SEMAMELTa~HIBZ 1 Onlifi%. B2z TCpHA4.8%
U7 BKBITEHIE 15 0 AL i)l L 7 Coupled column® UTEMEland P T F E® 2%
lécm, 0.5mnfZ25caffAiL 2, V—~YOLRRBIFHTI3ION., —75 7Y a>it#s8
BTh s,

RBECheOHmLHMICRhBEEZMAAERERMOSIE P IXERHERATW S,
BERIEDODVWTRDRTHETATETH 2,

£-1 FPHBEOIFA Y E7FVH

AFFr 1flif1f+ Cs*',Rb*,(Na*) ,Ag*
2fif14+> Sr2*,Ba?',(Ni2?*),Ccd2,Sn2*
3fi1#+> La3*,Ce?',P r*,Nd*,Pm3**',Sm?3", (Al3,Fe3*)

7=F%y 1{li1# I',IOs',Br',BI‘Oa‘,SbOe',HSn03‘.Te04'
2f041 4 5e0:2°,85e043, Te0:2°,M0042",Z n022"

—
o
[}

Amount (nmol)

1071

, Fraction Number
-2 HLMERKH (1 50nmmol) OFMER
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Stanford Universily Jonathan V. Sweedler and Richard N. Zare

USE OF RECTANGULAR CAPILLARIES FOR CAPILLARY ZONE |
ELECTROPHORESIS"
Nagoya Instilule of technology Takao Tsuda

Stanford Universily Jonalhan Y.Sweedler and Richard N. Zare

Capillaries wilh reclangular cross section are demonstrated Lu have a
number of advanlages compared Lo circular cross-seclional capillaries for
capillary eleclrophoresis. RecLaAngular capillaries provide much greater
heal dissipitation Llhan conventi;nal circular capillaries; therefore, larger

volume capillaries can be used while obtaining high qualily separations.
ligh resolulion electrophorograms are obtained wilh a variely of square and
recltangular borosilicate glass capillaries ranging in size from 16 by

195 4m Lo 50 by 1000 um.

) Takao Tsuda, Jonathan V.Sweedler, Richard N. Zare,

Aanl.Chem., 62 (1990)2149--2152.

FrSY-TWREMECBWTHE 2—200 unOBEEOMABHAb2F v
SNV—Fa—TRASLLLTIBWHRTEE, S50 unDAT AICEWTIRIER
ARBWE2—-20nTRICLZ 0, THEMBINBORBWHAEDIEEHEIZHADITS
20, RETHEAZFREZTHD EF-ARMANAMIBENDRELTNWEZNWOTS
DEEZWPTIENTET WL, BHHEMEE O: KDEEBORMMEATSE
5, @: BRIMTEIRNDREBBEORRAYLTGNE, ZLOHAURANLEEN O
X @: V—roOERMEDMLEZRS, @ HILWHBEAEOME ©: A&
RROMMZEDOBENFLBEICR>TL %,

BiEEMA20x200un, 30x300um, 50xXx500 um 50X
1OOO unEDXFA+EFIY —NILNNTHANTWS (Wilmad),

JoulehD LMz D> W T IHBMWIMIEEENKAEL RBZ3LNLE) OMOAICIZE &
LA hodDBEMAOBIEINLDAMEIFELCIZ P TRENS, Jhi
HEMHAKEL2EZELZ L OABNIF YIS ) AT LCEWTHHIAMENAS0—-100
HNEBFULUERTEDI—~DOREBELRE>TWAEDTH D Jo

BEHAIEBEE D OEmN S BHM E COMMABIMEMIzZTELTWS, BB~
BHES O v THIETHITARMIEEBWTHRES O undHBHOXF YT Y —-NTF
LIZHEBE LTS BEELOO undMIMiOF YT Y —AF L EFIETMAFORMIMIE



NTEdd,

V=VDEBENIZOWTRZOOFETRFLE T2abb (1) BAKBAI LM
WMETICBHELY—VOEMD)ZBRRTS (2) BUATLEZHAWTRONIEER
REMAEMET 5, (2) OHEBIZHOWT Fig. 1 LHULE, Fig. 112 (A) 27x3
40 uo OFHFEWM/M  (B) 52 un EHBEOWBE (C) 51 4o HEHBHEOF v
BV —HNIFL2RAWELEDEFREROY— X BBLTHE BHEBRTHRE
FEWS = A6NBZZehbhrd, FEHBEAE,ASY - 070y DR
EHIZYr—7"TH50Xx 1000 unlzBWTHHEANENBEHDTH T MMEA WS
thbodk, CThBICED@BONETHONYH % Fig. 2 I2LDHU %,

[ 0.002 0.0. . A (a)

0o I
3

Jo0oz 0. 0. l (b) 1

L N 2 A 2 J

0 1 2 3 4 5 .

(a]
o
lo.002 0. 0. (c) o
1 8 2
e Q
0 2 4 6 8 10 o
TIME (min)
4
5
Figure ! CZE el pherograms of pyridoxime for zectangular,
squate and round cross-sectional geometry capillaries: (A) 27 by 340
Bm reciangulas, (B) 52 pm square, and (C) 5) pm round. The separa.
tion conditions and peak efficiencies are listed in Table ). J \
W
L ] ]
0 5 10
TIME (min)

nng CZE clectropherogram of (1) pyridoxime and (2) daosyl L-
serine, esch at 4.2x10°3 M, using two diffesent detector srrangements
of the sectangular capillary in the UV/Vis absorbance detector. In (A),

o,

the capillary was positioned 30 that

was acsoss the SO0 pm
axis of the capillary, and in (B) and (C), across the 1000 um axis of the

capillary. In (B), the el pherogram is ded using the same de-
tector sensitivity as in (A) and the peaks are off-scale, while in (C), the

sensitivity has been seduced by a factor of 5.
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Sample Injection method in Capillary Electro Chromatogarphy
o Takashi Anbe and Hisao Tsuruta (IRICA Instrument_s Inc.,)
T. Hanai (Int. Inst. Technol. Anal., Health Res. Fond.)

The instrumentation of capillary electro chromatogaph is simpler than that of
capillary liquid chromatograph as there is no need for high pressure operation.
The separation power is extremely better than other chromatographic systems,
However, the injection method is still under developing and the further
development is expected for quantitative analysis by CEC. The split and splitless
injection method is developed and the system is examined for practical use.

1. dLwHic
XxEFY—Fa2—T2AT7LELBEELSUKBEZX YV VP—BRELTHW, 20
ASLDERICBEEP T TBRONTEC IV =20 T LDFEFHTILICL>»THEWS
B o709 b9 =243 ENTE LN, REDEETIIERSHAFHLVE W
bhTwa, Tk, ERSEBRERLT L )0 ERNLRH L LTABDEAE ®
2 A DA

2. KR

EHEBH. ERLEFNZ1I1BHBAREBE25k V., BARH6 0 OpA TR L2 MBI % .
SV ERINIER{LEF NI EFNIINAI 77—l 2T TRELY:, GRAE
¥rtIY—7FLIISCEHE, HWESOumF 2—7 %50 cm DRI >THED . EAD
Po30cmDfirdY ATLaDTO—RNELL., INFF AN AT LBALEEDF
a—=72RRTE-T,

X YX—Ii20., OSMIBEE) FYTLEHB (pH7, 0) 5% X P/ —NEMITIE
a7, RENIY YO NT 2 /BTH S,
¥ybE5Y—zxL7brozu? /I3 70BRARERL ICTT.

——

C:CARRIER D :DETECTOR

C:CARRIER D :DETECTOR
Fig. 1-A Multi-channel column CEC, A: splitinjectionsystem, B: spritless injection sy stem
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3. BRBRUEE
HMBDOREIZEATEHEND—2L LT, A7Y v FEAENHS . DTV w FEAE
EXX BTV a2uv b3 4 —AOHBAERHTEDIC. TAFFr R
AITLEED TNEMSLHEDCATFLERMLE, B 1 —ATIE. TAFF+ 2R A
FLANDA—FERHEBFLELTHEF Y P—BicWh . M1 -BTIXRAFF L Ih 5
LEZOQ—LNVBF2—TF /AR I TEBELTER TR0, I+ ESY—2Fh 3
ELEXXESY—AFL—FOBELYOLFF 2 VR DIETEHNELAD . V-AxR
DAL BE (V) F—BXLTBL . BHE (A) #EL LD, S0Hd. FRCbnk:
ZATYy PEERRZ PEI PIRF VY- MRICL L 25 ERBEOBRKT VAT &
KLkET S, FIZIX. .2&«-71"§'J:'DK~fJ?AE’7$§t"hf7f77-£\'(‘i275[LA{>7[§bu7§‘
Bz, RALNEL5 LENFVEEA VY 279 —2 k2 EREZTIED M. BERD
HNEEDBEICHRET 20»EMTHS. M1 —BORYY 9 FLABEAETIE3INZ O
RE7ILRRGNE LI, 70-E N F =T D ERICE b ETELZVNE L — 2
DNBEBLTENDTERNLETHS., Chil, BERBEOBE I/ O /574 —4 2
af@ﬁ@ﬁ?ﬁﬁt%%gmuﬁﬂv—yﬁmﬁbanvﬁﬂTétwm\7n—twmm
Wha—TATREFMLLZLict2E8b0 s,

fta . *wﬁ@@&ﬂﬂtﬁEﬁ%@U%ﬁﬁtTﬁﬂﬂmﬁ@ﬁﬁ#ﬁﬁwtﬁkm#—
BRLLLWEDNEHE LL S,

SHRELERSTFTHLAREEAEOERCE ALV,

300 }-

200

PA
T
g
>
]\
s min '

MIGRATION TIME

CURRENT
a
[=]
[]

1 2 3 4 5 6 7
NUMBER OF COLUMNS

Fig. 2 Relation between current and number of columns

multi-column
with splitter without splitter

L

Fig. 3 chromatograms obtained by different injection methods
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QUANTITATION OF SAMPLE COMPONENTS IN CAPILLARY
ELECTROPHORESIS

Beckman Instruments (Japan) Ltd.

Kayo Funakushi, Akiko Machida, Takashi Satow

The quantitation aspects of peptides on capillary electrophoresis were investigated. In the
calibration curve method, the reproducibility of the sample injection plays the essential role,
which was in the range of CV=2%0.7%. In the internal standard method, the correction of the
peak area by the migration time was theoretically expected to play the important role. The
results, however, did not well meet the theory, which suggests the existence of the other
factor(s) which affects the peak area.

A LB

BEHEOW, K% HWMELE D Rk * v €5 Y —TAIKE) (HPCE) k0L
DIDICBINTEL, ZOFKE, WlGHECEIHERR. SVBRE. HPEE Lo
fos AEBEOREBTFCFHATEL L IR0 TE FLRECENRMAILE
BIHEEND LI ko teltd, APHEETHA D =X LAOWFRENLY) TE L, £
BOMERB OGN PRABPEE TN I2MUERADOERD DL FIHTES L)
KhoT&7, BEEGDOERNLDICIR, BHRD L) 2HFEOWTRIIS5ITE B
KL hffvngirohTns,

1. @O E 2 Av. REREERT 5,

2. /5B, Th EoMistibeko s,

3. ERBES T AEERERD 2,
EZAHN, BEBA-H—-Do0R)ELBHELOF-s 2 RE, ERFE/EREIK
MT57—7RBEBLEALEBVONBIRTD 5, SHOME TR, LETHED ) bR
BT WERE R L0 THRET 5,

B. ERFIE

BB 72—XFYIAE (/3= FF47, T5pmgX50cmL) EFEHF LA
v &<~ PIACESYSTEM2000 ZHTI¥ v+ €5 )V —MAKB A F AEZHW, V5 5
LARMECTRAEIN 200nm) 2HEL . BONALT— I BRIV VAT AT —
WEYV 7O T T L, EBREELTIX 100mM R ER/Sy 7 7 pHI.2 2
17.5kV. 25C TR 24T o 770 R HFREZ AV, 5B 20 WWEAL



K} . Bradykinin & Uf Angiotensinl # TN 1mgml& % 5 & 5. 0.1%TFA &R
L7z b ® % JAv>, Bradykinin 100 ¢ g/ml &EEEGRIED Angiotensin 1 % &t U2 ABLL 720

C. RRUER

¥— 7 HEiE L e T, WRESIE, PIZEELRE LR, ROBLHR 2B,
1. REREICLIEERE '

B EOMBIBONEGAIE, A— Y75 2 HVWAHEE L BR T —
SR AT ADOMRAC L), REMRLEHNCERL, BWYEOER LTS 2 L
TE3D, CORAOMWEMER, REEAOERERICRCKELTB Y., BELEHET
THAEELTERLITANE, CV=207% BIEDR ) ELHELERTE L, T/,
AV AT BB BBIBBRAIL 50fg (0.5 1 g/ml, 100 nl: S/N>3,1) T - 7o

2. AR L 2 ER

HPCE Tik, HPLCHOGHTAEERRL Y, ERBBSG YV — v 074727 &l
WHEENRL D0, BEERLBE* T LRTEL Y, TRGEZD L DI, W%
MICRRELHMYEOE -/ Hifiz 2 FhOBRKNTHY, ) —<54 XL
AT, SHOLRBAERBTHNTLIV, LAL, COL) R LTRKDEREBORS
UPoTFHenblit 3K REo TV (1) o LA o T, ReF9FHOR
P OFLERERET 2RANDERIFET L ERDNRD, WL 2D Dfeicow T
BE LA T 2, T/, MERECBVTE, LELEHELL VI RORE
PHYWOND, CORESENE: L RAROBESLEE 255,

£1. RIFRYRIHT 5 R

: RFER | SBRE | RER

| 10.0% 10.6% 8.7%
< BN [ A 50.0% 52.3% 43.2%
g A\ -~ 100.0%  106.2% 87.1%
N S 250.0%]  258.6%|  212.3%]

FAFAEIHE . Bradykinin 100 4 g/mLiZ3H 3 2
Angiotensin I DIFTEHE %R+, HmAME I
electropherogram & ) 3K 7: £ B2 ¥ — 2 i #i.
#iIEAl tEmigration time & WREHITES L7 L X
DML E 6 DT, REHEARMN L5,

5 Migration time (min)

Bl, X7 F FORBEST

BradykininJ% UFNeurotensin. Angiotensin [ % 4%
0.5 g/mL& U BHI00nL % PEA L. AALTD
1727

B: Bradykinin. N: Neurotensin, A: Angiotensin I
AngiotensinitL B0 ¥ — 2 R ER B DR,
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THE EFFECTS OF THE SALTS IN THE SAMPLE ON THE
SEPARATION OF PEPTIDES IN CAPILLARY ELECTROPHORESIS
Beckman Instruments (Japan) Ltd.

Akiko Machida, Kayo Funakushi, Takashi Satow

The effects of the salt concentration in the sample zone on the separation of peptides by
HPCE were investigated. In the alkaline run conditions with 100 mM run buffer, 30 mM salts
at Ca. 120 nl injection showed acceptable resolution with the highest practical sensitivity. The
highest salts concentration in the sample could be altered by manipulating the concentration of
run buffer.

A LD

EtERE R ¥ ¥ 5 ) —EARIKT) (HPCE) 1 L 04T 247 5 & 1k, e dmdic
RECHFELETIERLREROMEICLY, LIELIETHESETLALY, E—2BRH*
ZLAEHLEDTH2HENEbRD, A A YR HAPLCIC L W58 - HiBl i hir T
F DL BERFPICE, HE oMULDENFE TR TS Z LS, REOE K
¥F 25 EHPLC MO 7: I FIEH/ER1T) ORBRILRE A L v, sk, A %
BB TIHIFT 200 RE/IFERLLT, X0 2HFOFELRET L 72,

1) RE2KTCHINL TERWLIEREL T 0L, BREAEDL-DICKRICEA
T 5,

2) BIGEHLOBEZ LT TRIERBEOA 4 Vil %m0, BHOM S 2HRT 3,
ZOREVLOPOHBEER DT CICHET 5,

B. EBFE

FBE. a-XFYYHE (VVa=1547, 75 um¢ X50cmL) 22 L7z~
v 2<% P/ACESYSTEM 2000 £EHM* v ¥ 5 )V —TWRIKB Y A F 22w, v H 5
BAR T IRIMRIR (200 nm) % PE L 720

TS MR & L TIE 50 ~ 200 mM Dk v ERAREHE pH 9.2 2 L., KRBT
FE17.5kV, 75 ARE 25C CRERKDET o720 REFAKKRFTIAELHV, 1~
BHMEAL 72

UKl © Bradykinin, Neurotensin, Angiotensin I %5 {r 0.1% TFA {A#{{C 0 ~ 100 mM
D NaCl ML TRABLL 720 RT7F FORKBERVTNRH100 pg/ml & L7,



C. %

1) REOFREFTEARICDWT

EREOBRES 100mM O & &, NaClIBEED0 ~ 30 mM DRE %+ BT IC 58

(Bradykinin & Neurotensin D5 EERE= 1) T& 2 HAE AR 208 (5 120n1) TH -
72 (Fig1)o LA L. NaClP60mM B L LD & i id, EAREYBOLTH Y —2EKD
BRI Y, FHATRTH o7 (Fig.2)o THOLDERD S, 100mM OLIRH + A
WTHHT 258, KTHE R OWEREF30mM B TFIC %2 L) HRLHE. 20
B @120 s DEATE LY, BIFESHE - s BRRUEBN BERIESE
bhb EHMERENT (0.5 pg/ml DRTF FTSIN>3)

2) AR DA 4+ V0B & REh DIEBE L oFIconT

AHBARIEE 200mM K2 L1F2 L, 60mM ®ONaCl ¥ &L RBTLHRETIC AT L

FHNFRO DT L HHERS Nz (Fig3A) Katic, BFMIREH 50 mM D & X1 ik
NaCl DREA 30mM LT TH RIF LRI BOAL S o7 (FigdB) o chbLDOER
PO, BUFLGHEL - BREBILDOERE LT, KEIBIERICRE S — i p
PLUHEDBENTTMC L2 L) BRBOBEL RN T2 LI EETHLESL &
Yo

i
b

éj 1 1 7 ! 1
. Fig.2 ZRIRIZTRIAL OXHR
i! A:30mM NaCl, 20 A, B: 60mM NaCl,
i - SBHEA
K
L !

0w

I l .
.P i i h
l! _
! | —— e )
g \s I~

] ] ]

——— e e

Fig.1 IR RIZTRAEAROHR !
NaQIES 2 U VWRERA: 28, B: 208, I =
C: 338’&*0

—

|
M 1 ' 1 [} i

Figd K RIZT TMERE OL5R
A: TR ERE200mM, BH D ONCIHRE0mM,
B: BRMAKSOmM. BH B DNaCHAEE 15mM,
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Inorganic Capillary Electrophoresis -Reversed EOF with Cationic Surfactant
for Anions )

Bill Jones' and Tsuneyuki Sakai
' Waters Chromatography devision, Millipore cooporation. and A
*Waters Chromatography devision, Nihon Millipore

Capillary Electrophoresis is a very useful instrument to analyze anions compared with Ion Liquid

Chromatography. Cationic Surfactant gives reversed EOF and fast anions can be separated within ten
minutes.

1. LW

¥y €7 —EBRIKN (CE) oFIMSHIR HMEHE. RTF FEEDO/ A 4 WE5H 5
b HEREAAE, WO, BB A oM ES I CoORMGMAICDIoTVET, i L
LTHEHIMEP TR AP BEIRRENSBOSL L A0EMNFShI ¥4t SEEE
itk d HNMEHTETHLEMES 047 BEMEIh 78883 2HWT ST
[UKEIE TR 7 ) =V —VyBRIIKDTRA E L1,

7)== VETOCEEAVWTERBA F 200 T5 100 EX 0N AHEMI
[+ E5Y—¢LTT72a—XFIYH 2D EEBEEER (EOF) DXFitiEDEE
PORDWEICAES > THNDZ. TDAHFFT =4 IRk GIRERERL S 1 F T 550
B7=A>D O IIEDTEICH o TEloRENBZ X2 FNHEOFL Difiv /%
HaEniv, |

Ewnyuddbh i,
BEORCOMBS 2Ky 7 7 —hich F 4 Y RETEEA 2By BEOR—-FY 7
£ 2 LT HWAREGH (Reversed Electroosmotic Flow, R-EOF) %*FfJHT 4z kiC &
h SHEEWNTHRANL CEBBI T 2 RINTELACLERBLEILEDTRERL &
o

2. EE |

SHBRIZEELT 942 —9—X 23794 000CEVAFAZHV FxEFY —
X75umx 6 0cm (BEFETS55cm)  RIBKIEAEKICEZ N DUV VISR 37
¥254nmélY -7 —-ADLIF-HTRREINT B, V- T4 Vs Ml



(Ry 2797 FIRBINOH2BEMCRINOEVWHEEFTTF 4+ TE-SELTEL R

55E) xbbwilio,

X@hsty 77— £ L CIEINICE-PAK™ (F FS7NFNT VEZT AI00MIEH : V4 — 7%
—X) 1&A&: I mMZusf@r bty o s, Bl (pHS. 0C%E) 23V -QXKTIL

tL72boHVE L,

3. BRLER

5mMO % F 4 Y REEEAEAVEI LKLY A4 Y02 FCRESHTHEVR
BAF—-10&) CBHNSANE—2 L L TREBMLIEEA 4 v %, D EICHMERD
=7 bAE 50 ToMTCET L, s OBRIERSELM /A v ruT LR R
HF L7 $BERECBVTO BppmDIBEICB W TRSDA 2 %aith e BIF LR &
BDFELE (N=9) o T2 185 CBVTRA 4 Y KREERE 4 4 ¥ OBHIAOME

PEHETE I L,

8 Anion Standarg

§ mM Chromole
o NICE-Pak™ A-EOFIA

20 KV applied vollage
et g TN

P "

8 Anion Standard

5 mM Chromote
Ng NICE-Pak'™ A-EOF M

| u |
.

Tntes

Yiorina Steozar
v 1 Biomse 4 ppm
’, 2 CMosde 2 ppm

3 Sidlaie pom
l S Nuap o
r ’ l 6 Furoe rom

. 'P 1 :
! ;1 | ! o & Camonme 4gom
| R T

7 Prosphase € pom

1
Tinaes

CONDITIONS
instrument: Quanta™ 4000 Detaction: UV a1 254nm (Hg lamp)
Electrolyte: Chromale with NICE-Pak™Anion Range: 0.002 AU
Chemisiry (Patent Applicd For) O Polarity: neg
Capillaty: Fused Sikca (60cm X 75um)
Power Supply: Negative Volizge
Applied Voltage: 20 KV
Current: 16 pAmp
Hydgrostatic Injection: 10em height for 30 seconds

Temperature: Ambiont
Data: 820 Data System

0. 5mM %42 REEHAL M 1:
WRSRBRB R
EOF —
€~ O~ - B~ D~ @~
©-0-0-9-0-®

SO8OS88
S 9 ® ®

(oot % ggg é (s

200888888

s e ——— e e e

it capillaty wali: fused silii':i.o;g;,';;g‘.é;‘.;”-:.’

722540008212 RT
B4 4 oiligtt

AREA (microvoile sec)

T T v T v u
o k) @ 0 L] n 0

Concentration (ppm)

Waters
“Palent Appting For 13.444
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ANALYSIS OF IONIC INGREDIENTS IN HERBICIDES BY CAPILLARY
ZONE ELECTROPHORESIS

Department of Legal Medicine! and Center of Biochemistry?®
Kawasaki Medical School. Kurashiki (Japan)

Masafumi TOMITA" . Toshiko OKUYAMA" and Yayoi NIGO®

The use of capillary zone electrophoresis for separation and detection
of ionic ingredients in the two herbicides, Gramoxone ® and Roundup @, was
investigated. Before running assay. we extracted these ingredients from
fortified sera. Separation was achieved using a capillary tube (50xm i.d..
75 cm) of fused silica. Paraguat and diquat were completely separated in 10
min at an applied potential of 20 kV using 10 mM glycine-HC1 (pH 3.0) con-
taining 40 mM NaCl and 20% methanol as the carrier. Glyphosate and (amino-
methyl)phosphonic acid were determined at an applied potential of 30 kV
using 0.1 M boric acid-NaOHl (pH 8.7) containing 10%¥ methanol as the carrier.

This method is fast., sensitive and acceptable for the analysis of the
ingredients of the two herbicides in biological specimens.

1. BLHIC
BEOENCRRABATIEMNRIMESHE 50, —HTCRERADOHIAFEX
Xh. $AMSMRANOLELENE, ABbhbhB3IA Y HERIEEFTIRE
FLTHBBOBRWATI—b, D79y OB (F7EFY V) LHBUENLROS
WEXRTVBZ Y h¥d— bRl (SO VET v 7) 20 d, MBPRIOHH
HHERSVWTHy S ) =V — v BRAKIBI L ERFET->LOTHRET 5,
2. B
Nﬁn—bwwsxwﬁavwbwwnauru\Mﬁ%ﬁEE&mnéwﬁ&“
E%afmmb,fU*ﬁ—bmumﬁiU%GR%§%®—0?567i/f?w
KXk vEOMPDTER. BRCMBEREAE,- MV 2VE= V7 oY FERE
AR CNAREBRETRBVIHRIFVTHEL, ¥ T VELL, F+ETY
— Mk iE Applied Biosystems 2k Model 270A AV, SBERAF ¥ E3Y -k
ﬂ\W@wam‘%E%cm@?;—XFVUﬁﬁ%ﬁmLtoﬂ%mﬁﬁﬁm\N
LDQTIEEBEMICA0 oM NaCl&20 2 5/ — V%2 SE10 oM 7Y ¥ v —EERbuffer
(pH 3.0 %, X 7-GLYPEAMPATIZ10 XA 5 / — LA SE0.1 M k7§ —NaOH buffer



(pH 8.2 HW, BERY V7 LIEBEICE £20 kv, 30 kVE L7k, - EiIC
AVASLRBETE % 200 nm ( Pa&Dq) . 240 nm (GLYPE AMPA) D WIR % FE L
120

3. £ERBIUER

AVSAVRHTOEABRINICIE VT, Peebald T ¥ & THRINE b oA, GLYP
EAMPAI., p- MV v ANFK=ZN 70 FICELBBURKREERT ALBEN D71, &
12Pq.Dq CREBUOL-HDBIABBHROBVWBHESRHE T, GLYP, AMPA BRKIIRHED
HDPBIABBHROENWT VA YVESUETHERE LI, Fig. LicmMICHEML 7-Pq& DqD kB
Ry —VdRLEk, MBPORADFICEVWTIE, IMBIrS0MBEZDEDBR
BRI DPBEGIFBOEETH 2, PetqofliBic~0WTRITIKBEINR TV S
Sep-Pak ZHWVWTITo7o DHICIIF L Dbufferd S H10mMZ Y & >~ —HC1 (pH 3.0)
ERU, JOENCIBIUAS ) = VEMATRHFLAKER, W0HLURTHYEEF
RETCHOHRNHKAVNERT BENTEL, MOPBBL -2 R3F 1< BDBLH
¥, BIUXHEIPe, D &HIC0.5 ~2.0 pg/aLTHITX THH, REMBAI20.05 4 g/ml
CTholeo LEBPRDOEARGS L) iKbb, COMBBHEICL->TEY
RN EEIH, E—2 bPPbroad KL 38/ %R L.

DEICFig. 2IKMBICHEML 7-CLYPE AMPAD Bk B/t % — %3¢, pH 8.00 5
PH 9.6F THRETLA-ER, pil 8. TCHRADFHEE -/ N B ohi-, BERAITH 3
GLYPR#I0.3Q v+ —TRE—-72RDMETORBBRIZO.] £g/0LTH - 1=,
Ll RBEDAMPATIREPBEE -7 MXAKEL, 8.8 it —2%28BLb00
HEREROBICIISEOMAHEORTZEL /-,

Pk, £4&EH (I8) dOHHNIH. 14 VHEEEBIOR R KFy ESY -V
—VRBAKBOLHERS &R, EHUMTHr>EBRELIHITETD - -,

Fig.1 (2.5 pg/ml) Fig.2Z (5ug/ml)
: Pq . £ -
\ -
Dq
V4 - GLYP

T

3 5 5

F :a‘ '5 Z-." M H .':;
1. X® i i
1.Gill.R.. Qua.S.C. and Moffat,A.C., J. Chromatogr.,255 (1983) 483-490.
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SEPARATION OF VITAMIN Be DERIVATIVES

BY CAPILLARY ELECTROPHORESIS

JASCO, Technical Research Laboratory

Division of Biochemistry, Institute of Medical Science.

The Jikei Unuversity School of Medicine®
Yasuyuki KUROSU and Susumu KURIOKA®

We investigated the separation of 6 vitamin Bs derivatives by using
capillary electrophoresis (CE) with fluorescent detection. The mass
sensitivity by fluorescent detection in CE was approximately 10-40 times
and 2-200 times, compared with that by UV detection in CE and that by
fluorescent detention in high performance liquid chromatography,
respectively. By using the present method, the vitamin Be contents in
some foods were analysed.

1. L

L 43VBe ik 19345E, Sy OMBMARFELTRAEE AL, FOH, L 23IBe NS D
BREOMBELLTHEL, Y- TUAFRRETCHAIENBEBEADI R
T HEBVHRIFNREREADI LIS >TE ., L A3VBs B BIHEMN T oK H
YPMRTHIEA BEPFERALLEDENREERUERBEEIOIN 774-(HPLC) B E
BLRofFBEER>T0EIN!D | 5 HEFMoEMEL. BB - BR{1EFO ML,

HRESWEXEBELL T, #U-BRkECHC L 2MEF2RA L,

2. £B%
2-1 ®H

b h3IvBe B (L UM ¥Y-ASEEESE (PL). L b §¥-0 5°-V/BE (PLP). b WM ¥¥IVZIEEIE
(PM). E UM ¥83Y 5°'-YVEE (PMP). b VM ¥yV3EEEE (PN), L UM %y &' -YVEE (PNP).
4-t" Y 388 5'-Y B (PIC-P)} 2 EAL .

PLPREHMENXEVWD T, KCNAEL T, ¥XABOE WPIC-PEERL &Y,
2-2 3% I-BRkBEOEETN HHENE

#d: TEiF 890-CE (JASCO) + #hHiSZ 821-FP (JASCO)®,

¥¥t°3)-: 50 um x 300 mm, non-coated fused silica.

BRwm: BB B, EAE: $717% (T cm, 10 sec).

EVEBE: 15 kv, B : 2B, &l Y (Ex. 325 nm, Em. 400 nm),

3. BRLFXE
3-1 mHRE
UViR Hi 35 (CE-870) L M B E LB L £E R # Table | KRL &, WWOBAREK
HiER275 oo, KA OHBEXBHEBE RIS oo, BRBLBER 430 mTITh >k, KIDFH
AMUVICHART, #8-38fF, MEMXLRL LI ERBEL L
HPLCECER LB L 242 % Table 2 WiRL ., &b, HXEHERAL &
BREAEOHEBE TR, CEOANIN2-209ELR L &,
3-2 BIRK (HRBHEXM I)-DEFECEL T)
BRENEZEXABRKBDE2T-AER, BHhohE v (RBAMNDE V) 41
YERECEAMTHIZRbhok, ¥ ZOHAREROZHOLETEH |



6 kV(432 mi)TH N, ZOHETHHRMOBRUBLCKERBVWERVEL k.
EHEHL I -ORBEDOBVCLIBELRR L, BHERIUTOLI BHFETIT-
ko QikHia L, @0.2 N NaOHE{ER L, EiEREA—ETR V., @0.2 N NaOH*% {#
AL, BREIFMX—ETHSD, @0.2 NNaOH + 0.2 N HCIRER L. BEigref A —E
THhd, tOHER KFREFBRUECKELPERSZTVWH I ENER S,
3-3 B
BREOPHEQ-T), 1178 (UUBENaBB B, JrvEANaR Oik, MBENaBBEHIE) B E
LR, JVivBiRH 6-TDNRFTHDH I EMbh ok, Fig. 1| KL 2B D—E (
PL. PM. PN, PHP) D Y BERI R R L e, fiC O DSAPI 2 BN T 5.

4. ¥t ¥

SE oI LD, HPLCTCERAOD A L2 B B3B3 R CEWC L D #2050 L4 F
CEELE, £ ARBEOETR, HPLCED b EFRITH >, H->T,. ARDPE
Db 33Bs DB E L CTRHPLCU LD AT FEC LRI b L HIfFTE 2, =¥
L. BRERBEOE TR, XEoLEmBE (M2, mitbhOPLPIEBER2 uM LTT
HD) BN/ TICRBENCTIRELTVWDS, 4%, Xo#iglh v e stz <.
HOFIAREHBEHIBYDIRYITY, BEREYRALEE LN,

Tadle } Coaparison of detection liwvit by fluorescent
detection (FL) and that by UV detection in capillary
electrophoresis

oV
Naae 4] PL PH PHP
Detection
FL {(aass.pg) 6.0 7.2 8.7 10.0
512 L UY (oass.psg) 231 87 69 198
FL (conc.,ul) 7.1 8.6 10.2 8.0
UY (conec.,ul) 273 104 81.0 169
> =
b -
w 2 (S/N = 2)
3
-
= =
- - Table 2 Coaparison of detection ligit by capillary
< = electrophoresis (CE) and that by high perfornance
@ liquid chrosatozraphy
v
o
2
o Nage PH PL PN PHP
cethod
/__JL CE (eass.ps) 6.0 7.2 8.7 10.0
LC (oass.pg) 213 1510 1530 | 20.8
1 1 1 CE (conc..uH) 7.1 8.6 10.2 8.0
0 5 10 18 ain
LC (conc.,uH) 0.025 0.9 0.91 0.025
Higration time
(S/H = 2)

Fig. 1. Electopherogran of vitamin B6 derivatives.

CER

1) H.Tsuge et al, Vitamins, 63(1989)349-360.

2) H.Tsuge et al, J. Nutr. Sci. Vitaminol., 35(1989)171-180.

3) Y.Kurosu et al, 12th International Symposium on Capillary
Chromatography, (1990)713-724.
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ANALYSIS OF DRUG METABOLITES BY HIGH PERFORMANCE CAPILLARY ELECTROPHORESIS
'Faculty of Pharmaceutical Sciences. Kinki University and 2Analytical
Research Laboratories, Fujisawa Pharmaceutical Company

Susumu HONDA'', Atsushi TAGA''. Kazuaki KAKEHI'’, and Yoshihiko OKAMOT02’

Cefixime and its metabolites were analyzed by various modes of capillary
electrophoresis. Direct zone electrophoresis at pll 6.8 allowed complete sepa-
ration of all major metabolites but one of the metabolites was not separated
from Cefixime. Micellar electrokinetic chromatography with SDS gave no good
separation. but ion-exchange electrokinetic chromatography with polybrene
realized excellent separation of major metabolites and Cefixime.

Urinary Cefixime was quantitated. with reasonable reproducibility, by se-
paration in the zone electrophoresis mode and on-tube UV detection.

(Uil

KETOEYB LU REVOREOMEREEZRS VR EEABEBY 3 —D0EE
BUYTH2, COHMLWEME. SFHEK IO VNI T4 —RHRIOI VI FT «
—AVOhTERYM,. SEiErr ES Y —BRkE (HPCE) 2RAT I LLOVT
WRERDSRRIAMNITROATVRV, ANRTEBEWEFLELTETI 7 AKRKY Y
REERO—DTH S LT+ 2V 4L (CX) &Y B HPCEDRE A D E— F % AW TCX
BLUZTORBYOLHETANE, TRt PRODODXODERIEDVWTRIRITR o 2
[E5R)

REBIURE OXBLIUNLESZVREEDTCXISEMRT 35 BHEOKBPNL

M2 M3 MAB K UMSOERB I NXTHERELTHARVZbDOZHV R, EE NPCER &
¥ U TliApplied Biosystems IncRD2TOARBEE L AV ize ARHAXYES Y -RIEIAE
50 pm. 2E68 en (EPRIG en) OT 2 —AFVYHEREHAU. &7 7 LKRHE
V280 micBFA3ENBBRNENELR. F+ESY—WUBWORVEAY ) —LE
KU I KEBIEF P T LATHSUHNBROREEERTHRU Iz

(BEBLIUEE)

ABE—FORE OXBIURBPM~MSOEREHL, BAOE—FRXYFEE
Bt Uk BN/ —VEBREY XBIXUM~MRINTHLRFYLELD OB
WMETCH D, Ja—RAFYYHNBEHVY YBREFHH (11 6.8) 2+ Y7—&ULkE
4. BRAESBRREEOBREARL. EREBRCHIOPHEAEBEASIZET LV
SH ot LMABPYRHME—FHNEOIND, Fig. IRFRT LSRN ~NEETBLELK
DT BENTER. UL UCXEBRUEIMEBEBELREE -V 25X, HEiT 5 EHHE
HTHohe BBy F+ 17 —IThydroxypropyl celluloseZ2ifimU CERBEBERELMA.
BRAPOARL L BB R R AN, CXEM2OANEHIIWEIX AR, SSWLSI L
LB IO NS5 4 —1 CXB FUMI~MSRBKMEDIEVWYETH 39, SISI &
AMADQTHILOBEWRNIL., ChoOPHAOHELSH T UHENH L. SsESIRL

— 41 —




DOBEHHEEHVWREBEREARNTU U 28 EIL U 2. Polybrene2 HWB 4 4 V%
BB/ ORFTS5T 1 —2 KBEOpolybrene2iEUEY VBREFSGL2HW 3 &.
¥vESV—HBOEFHERV TEREBEFRUERBELIBEAmL. ILHIVYLE
2520 oDRABIE X+ YV 77— THREBAUN—FEFETIIREE N Spolybrened &2
UVTAAV2EBE2ERL. BHEEMBET I 3, TORCOBREORVICLVEBEFL
SEMBITRDOH. XBIUM2, M. WBIIELIEHE Iz, UM UMIENIDOA S IEpoly-
brenelED®mBILIC L DS I TRLEEDL -2 (Fig. 2) .

FRBCXDEE *+ Y7150 nM YV VEBEE®IE (pH 6.8) 2BV I3 BBV —-VE
Rk, CXEFEMULARZEBMIUVLREZ S, CXRRES D> DX Hh. 4
REE (CA) RHBERLTZCERIVBRGICERT A ENTE 2, REKED
R EDHS peg/ml~a5 pg/mOTWHATEBEELRRUR. ThIZBFEBORPBECXREL »
N—=F5@ETH S, 25 pg/mEBLV TV BEVNETOHNERBEERNIKTEAS
HEUVTRASRERENREh L, BREHOCVBEUAITEBLTREHESY —0
AVF VAV PBBREETH . COHRDVTWEAY ) —-ABEUL M XK
BILFPYYARKBEFTHRICEABEIRICENTER, COLDRULTERE
DEFREANTBEVSMERAETCRPOMELMERNET I ENTE b,

5 0
3] = 5
2] K Q
==
o~ <
= =
n
=
g =
1 3 b
[ |
<
P Ulr
r T T -
0 20 40 0 5
Migration time (min) Migration time (min)
Fig. 1. Separation of CX and its Fig. 2. Separation of CX and its
metabolites by zone electrophore- metabolites by ion-eaxchange elec-
sis mode. Carrier, 50 mM phosphate trokinetic chromatography mode.
buffer (pH 6.8); applied voltage, Carrier, 50 oM phosphate buffer
15 Kv. (pH 6.8) containing polybrene (0.5%):

applied voltage. 20 KV.

(i)

1) S. Terabe. K. Otsuka. K. Ichikawa, A. Tsuchiya, and T. Ando: Anal. Chen.,
56. 111 (1984).

2) S. Terabe: Trends Anal. Chem., 8, 129 (1989).
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SEPARATION OF RACEMATES BY CAPILLARY ZONE ELECTROPHORESIS
BASED ON COMPLEXATION WITH CYCLODEXTRIN DERIVATIVES

1) Department of Applied Chemistry, Faculty of Engineering, Osaka University

2 Department of Applied Chemistry, Osaka Institute of Technology

Satoshi ASANOY), Minoru TANAKAD and Toshiyuki SHONO?)

Chemically modified cyclodextrins (CDs) were used as chiral additives in separation of racemates
by capillary zone electrophoresis. Unmodified B- or y-CD exhibited good enantioselectivity for
dansylamino acids. Di- or trimethylation of o-CD resulted in the appearance of the enantioselectivity. In
the case of B-CD, both the modifications reduced the chiral recognition, except for the leucine- and
phenylalanine-trimethylated B-CD systems. Methylation of - or B-CD enhanced the chiral recognition
for barbiturates, severely depending on their structures. Diacetylation of B-CD resulted in baseline
separation of DL-alanine $-naphthylamide. These selectivity changes are ascribed to differences in the
shape and size of the CD cavities and/or their hydrogen bond abilities before and after the modifications.

1. 3Uudic

FrEFIV—V—-VERKH (CZE) USHNHELFE>HLVARAIREELT
FER2EDTVS, COCZERYIOFXAPMY Y (CD) OFEHKEZ2HA L+
Y —¢ UCTHAT I/ ERBICWLS 2dEEh T3, 142

WESWCDOBERMHBRRAP SV AMHEEEFHOHPLCADISAERILTS
9. CDETHE2ILEMEMIT I ETRIRENKELLELLTEIZEEREL ke ¥
UDU. COBECDEFTURRS AN —ZOREELELI O,

AMRATWUCDODADHEELRZ2D. CDRUZTOFZHAXRLCZERRHWT !
EHAKOREEITY. CDOZAREKBEOILEEHI &I BREOELICDVT
R 21T - 2,
2. R

FEIWCIL Applied Biosystems HE Model 27 0AZHVWR, ¢ VI3 —THR
50um. 2R72cm (FHRS0cm) 0T 2—-XFYYnELRAL. BB
UV (220nm) & Y91iT-k, ’
3. BRELER

Table WKRBHRUAFLILCDREHVATHEOY Y ULT7 I ) BEOXRELTORE



Table Enantiomeric separation of dansylamino acids.

CZE Conditions : carrier solution, 0.01M CD derivative in borate - phosphate buffer ( pH 9.0 ) ; applied
voltage , 20KV ; current , 55uA ; Temp. , 30TC.
Dansylamino aCD g-CD y€D  DMaCD TMaCD DM-g-CD TM.g-CD
acid a R o R @6 R @O R @O R OR a R
Aspartic acid 1.01 401 106 100 102 915 102 4502
Glutamic acid 1.04 100 1.09 100 b a a
Leucine 104 877 111100 100 66° 105 100 1.03 4402 1.05 100
Noreucine 103 738 106 938 104 922 104 977
Norvaline 102 674 1.07 100 103 5562
Phenylalanine 103 562 1.06 1002 103 8752
Valine 104 872 105 g82 .1.02 560 102 5058
2 | -1somer migrated fast.
b Two pesks were too close. OCH, » R R'=(h7h) X100 l
©  Neither isomer was obtained. o 6 H OM-aCD hhk
OR 7 H  DM-B-CD l
o 6 CH; TM-a-CD
OCHJ , 7 CHy TMBCD |

RBrFLdh, RPOR'IPUEELRU. COENKREVERL AR VLI ERTRT,
CDOEAREEBHOEEL k> THMENKELIELLVTW S, Tk BEIRA
FRERTIEREMCDTRLTDUNETSHZOLHU. XFALELCDTULK

DEBEBHLTVLSHOD
NELR->TW3, KBED
AFNLick9CDOD..L &
x5 aBENELLLRE
Zrohsd, k. Fig.lc
DL-795=> B-F+7FN7
IFOXEAEEIToRIL
sr07z07S5h%5R7,
s 7EeFLIECD R
HOWITRFRAEBEOH T,
Zof. XALEYLRIDOL
THRIFULER. BRLCH
MgV SHAS>hR, CD
OEIFEMOMBL B S KE
ENTHEBREELRBDE
BRhUTWEZEBERIH
20

Absorbance {220 nm)

A B ]
)
R =542 R-940 |O R =100
M
1 1 { 1 | 1
6 8 8 10 7 9
TIME ( min)

Fig. Enantiomeric separation of DL-alanine B-naphthylamide with
v-CD (A), with B-CD (B) and with DA-3-CD (C).
CZE conditions : electrophoretic solution,0.01M CD
derivative in NaOH-phosphoric acid buffer ( pH 2.0 );
applied voltage,30KV; current,34uA; Temp.,30TC.

OH
(o]
OAc
(o]
OAc J 4

DA-3-CO

1)S.Terabe,H.0zaki.K.0tsuka and T.Ando.J.Chromatogr.,332.211 (1985).
2)S.Fanali,ibid..474,441 (1989).
3)M.Tanaka.T.Shono,D.-0.Zhu and Y.Kawaguchi,ibid..469.429 (1989).
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Takao Tsuda
Nagoya Tnstilnte of Technology
Gokise, Showa, Nagoya 166, JAPAN

Electrochromalodraphy, in which twe Tunctlions {(mobilily and
sorplion interaclion) have been used al the same Lime, may be
highly eflfeclive melhod. We demonslrated electrochiromalography
wilh a high volltage along a column and obtained an effeclive
separalion in relatively short Limes., TL is possible to retain a
solule in a column during operation under pressurirzed flow, if
the velowily due to ils mobilily Loward to the inlet of column is
higher Lhan Lhe velociby due 1o Lhe pressurized flow toward to
Lhe oullet of column. Therfore, we c¢an concenltrate the solule in
a column duving a period of several injections or a long
cont inunons iunjeclion, and Lhen eluted oul it alter releasing the
applied electro roltage on lthe c¢olumn. A solute or a droup of
compounds could be concenlrated by adjusting both an applied
voltage and pressurized flow. We will dJemonstrate Lypical
examples of electrochromalogvraphy of separations, concenlrations
of solutes, and efe,

¥ rakao Tsuda, Anal.Chem., 59 (1987) 521-523; ibid., 60
(1188)1677-1680; J.Chromatogr., 515 (1990) 645-652.

WAIOUR YT 24— & NN PR TARNOTVEDIHT TDLT A
EMENNT D, ANOBHBTARKLOECHERBMRICLDITDNSS, <
D IOOORCAMEDOIICHE- BPH, & WTR, (A ERGERRLYS.
d4bb AHLESBIREORTRO DKL EInTH L.

hid HW<MEHLIZOFROTCHMLKERANE., FELEORKKRITKEDR
NEBEMRT LOBEKMOSHOIMNZDHEDICLIC. REOKE, MBADISN, &
NI R e IAN @Y T -+



High Voltage

n (Earth)
J S

Colunn [ ] Fv—l
||

Puap

:.‘.n UV Detoctor Injector

Beaker
Flgure 1. Schematic diagram for electrochromatography.

213 trminy

Flgure 2 Retained solute in column In the condition of applied voltage.
N, was with applied vohage; N, and Ny without. N, was obtained Just
after release of applied voltage at time zero, Solute was N-methyl-
phenylpyridinium perchiorate (A) and its impurities (other peaks).

Without

ma B
2min

Figure 3 Chromatograms of PTH derivatives of asparagine (A) and

2-naphthalenesulfonic
voltages for A and B

0.064 0. D.

|

a
b

N

T inj. T t

acid (B) with and without applied voitage. Appled
were 7.4 and 11.8 kv, respectively,

1
inj.

Fig. 4' Chromatogram with continuous injection of a solute having a negative charge. Sample: 10-?
M aqueous 1.2,6-naphthalenetrisulphonic acid solution; sample injection rate, 10 pl/min; eluent, 0.1 mA
phosphate buffer (pH 7)-methanol (40:60); applied voltage, +5 kV (75 pA). Peaks a and b belong to the
sample and peak c is the solvent peak. A, Applied voltage off, 15-s injection; B, applied voltage on, without
injection; C, applied voltage on, 5-min injection; D, chromatogram obtained just after stopping the applied

voltage at time zero,
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Two-Dimensional Gel Electrophoresis of Proteins

Takashi MANABE and Shigeru TERABE

Faculty of Science, llimeji Institute of Technology

Micro two-dimensional gel electrophoresis, which employ isoelectric focusing
with capillary-type (I.D. 1.3mm) gel in the first dimension and pore-
gradient gel electrophoresis or SDS-gel electrophoresis with micro slab-type
(38mmx38mmx1mm) gel in the second dimension was applied for the analysis of
proteins in physiological conditions or in denaturing conditions. The per-
formance of the micro 2-D technique in protein separation was compared with

that of capillary gel electrophoresis.

1. BLHic

L HORERTE>VWTHECDHENMRE L, KBZMWAShTETWL 3,
BhTcobEliiditkso= b5 70—, 7370 B, B, 2212 D4
rcRIECAVwWShTWS, L L, H#FMOKEVS vse 7 BP, DNAIKDWT i,
RYTI7IYNVNT I FFNVEXRBRETIBIAKNEO TN, LFVWHHEEEH- -
HBEAMVWOoNTWVWE, 7 7HORMELLTHEDLEIARGEVWAMIIEE L
ORFYVYTIYANMT I FFN2REBAKUETH M. TOEBICS > TIRE L
DFEREELBEL, BMEFNZEELL, CORBORBEOLDF VYL XD 2
oft., YA EROHEYL. BB oRB 2Rk T anE, 1702 REBAKD
EOHRET>TELN, RRELTFEFREORF » 7HEL. Bliiliths a7
S74—DBRBAFELLT—BELTVWI20LRYMHTHS, F+E5Y-BE
KFERTTCRL2EUDNTERSTRINILE, ROV ENTEINTE D,
COHWMELELLTCHF+ES Y —PRY¥AVETRRL, 2228, DNADSBHICHA
WEARABIELSITDOUTWE, v/ BD: 702 ReBR/AWE X358 (
ERARHERTCELESZE) 28EL. zofkft (DMERTIRENE) 2++ 5 Y —
YrBRAkWik otk & Lk 5,

2. HEEHER

g ARBRAMNRETCHoh b2 Z 0 s WA &4+ 2 (LW
B&RME) h FekABdto s v~ BOoRHEENELTESMRHKE-—1%NP40
(EA A YR REMEMWER) - 5% AAnT b2/ —nEMAIbDEMNE (KHE
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K)o P70 2XREMIAKBER, FY72Yr7 I FARY AV (F1. 3 mm,
Ex35mm. HUHEBREEREESW?2. 5%%28¢0) THBABKKYHEH1 0 05317
W, ABBOFXF AV ENSAF 2 ET Y —DolliE&, Y70 ERYV (38 mm. &
Xx38mm. E&x1mm) OLiicfesob, FREAETIKRM T 2 (LMOKMHE)
. SDSTBEAKIL 7z (BHMERME) o RUMEOFY VB E—AFLSREMBL. 5 0%
Ay —n—T %k —-0. 1% —<vv—Fwv—THBL, 20% 45/ —N—-17
Wi TR Lo BT E o B tiTotto 277D+ +E5 Y-
KkTiz. RO VBARBEOFRMA L TIT » 1o

R1AkE s v s BOEENHKNETOI 7 o2 ReBRAXKYHZ, K1 B
CERs o HEENRET I 70 2 R EUBRAAMIELLEBERERY 2 v 7 8
OFRPAEy POKE SR, EHMNEFTHO., 5mmx 0. 5mm, ZEURMNETH
0. 5mmx0. 2mmT&E-~%o HTHNVLELDOTMEREE 1 AT 5 &,
#80—2000F—2%2RILSB3C &L d, CcMNSI20 2 REBRAKY O
BE, #+ ¥5 ) —BIAUKETs v~ HE2FBLAMBIBEREERL. BIE
e pgikomshomEFLHE ST 2,

Mr
-67k
r36k
—27k
-8k
—
icm

Fig. 1. Micro two-dimensional electrophoresis of proteins.
A : Human plasma proteins separated in physiological conditions.
Coomassie blue staining.
B : Proteins in blue-green alga, separated in denaturing conditions.

Silver staining.
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RBFE., MR=MW>, RIFEW>, BLHRED

ME, BEFREZEEE DM 250 RMEERITDhIESIc ok, Baalk
Y. HRAMR T IERNTF2AMIEIBNEGRBLALRZRELY Y-t k308
D}|ETH D, £72 DM 2EZNHMITIFHRLLTIYLRBREBHAESLAWSRTHW
A0, BB Y UONIJ7HONGEGNTFTH oK E. YVEEZAWAERBHRKH
TAMT S LREETH S LEbNS, SWEAIE. HEEAWTKBEOY T
WEBRBICHMT & 5MIBKTRkDIEE ( Free Flow Electrophoresis : FFE ) %
AnwTRahogEKar, FFE REAICKRELAKDFry o NX—Oh2F8iRL
VUYTNERTIE, MOUORKTICEDKFHNNICTEIE % T, HLKRE 53 O 78 S0 1T
BItEIWTHkH LW I 2 WA EKMBETH 5, (Fig.1) FFE DY TN ELTH
WEEBIX 1974 FEICAFVRAOT Ly F—2EFELEAHEER Y Caenorhabditi
s elegans ( C. elegans ) CTBIZ¥ 42 MM L TR, BEKESEFTHEEFII DL X
DREFOMBTHIRHREIRTWAIEWTH S5, L. elegans OR Ak § AT
ERES 100 Hbp MBI E L TIEL 2 W DA
T THRINTED., WO OBEETRH I u—=
v &h, C. elegans OLPEREINEZREL LD &
Tr5RAH B, BHEOSHMITMBICERS FLD
EWMTHIO—-= Y IOl BIETFHRITZ LI
MECHBLEX B,

AWETIR, FFE MWV — U B IUBUHAIRE
HOoMBMICT &, ABKOKEETDORWIZED
DN TN EKMMWEHEENMW T, RAOKE
hoMBMRRI»PEIHL. Il OREH
oM T e EHME LR, bz, FFE 0 & B
—HMOERERICHINWT 1993 FEIITH LT TFE
DAR—=ZAY ¥ PN TIIbh ZHM/NEHHEE (IHL- = @(ap_J
2) CBEMANh B FFEU MW THEORE KD T —-~
EREZHTL TW 5,

lﬁ‘ﬁf) Fig.1 Construction diagram of FFE
( BENDER & NOBEIN ELPHOR VAP 11 )

WIHATR Ak : X TI: Elphor Vapll(Bender (
& Hobein,Munich) M, SWEAR Y-V HD
QMO FEITME o> TikWAERAR, FUAY
DBE. MBI T7 RS EENT A Y DOME
M. PArEmiEimikid 20md KC1 A AL AE, —H.
V—yRTIINaRsMiR. BELHIC 1008

) Separation chamber
(450mm X 100mm X 0.S5mm)

} Chamber buffer .
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} Fraction container

)} Electrode buffer chamber

} Cooling system
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Tris-acetate pH7.2 il LA, ThoRRLBbIZEBFETIT- =,
YT NVOPRH: G- Hh - BEOBRBEL2RTHERKT 2, BT ED I
AREEFRMUBICEoTHRVBLE, CONAAK LTHRENRTHSLL, EYIR
Lk, MfakE£BREL. fiIBMLBE L2 KBy 7L E L =,
7HO—-XF VB RKD : FFE #kMaifkicB i35 DNA o DNase Y DIEMIc L 3 (8]
FFLEAXRE, KBRI2—-Cy F-3 (AZXETN14F) 28w, ZHao—-IX¥N
B 0.42 TRKKDLE. YNVZFIyYLTOv L ke LENARBHICEDE
K DNA DM %17 - %,

(BReER)
BTNOPFN: HBREMBIEERXLETRRNATNTEL, ARROBOZ WS & % ER
L. iREEWE FFE ROTBADE KX DNA 7 Hu— XX NEBRKkBTRE TS 2D DNA
WMETH lmg 2L =,

FFE OR BN 28t: SRAYOBA. B PR 3 R MR IE 1% 20mM KC) &ML %2,
FrUrT7rHRI4 M 0.12-0.01% BETKBLAELZ S 0.1% BET pH HHH
RELTHERE = 4.0

3.99-
h (Fig.2) . 78 g
% 26mA D& 3.70- ML
XTIEIIE 600V 3.60-]

. 3.50-
% f':o N <
THo ) 5 10

YRoBE, | 3_3@1{
Tmig L 78Rz 3.20-

10md Tris-acet 3.10-
3.80-
ate pH 7.2 & L. 2.59-
ﬂii}ﬁ 40h O & 2.€0 b T T T T T T T T
XMEIE 4q00v @ 1 “ 8

Fraction No.

Fig. 2 pH Profile on Free Flow Electrophoresis
Separation buffer : 0.1% Ampholine (pH 2.5-4.5)

-C'E‘Dto

FFE 3kWi&D DNA 750y av:7H0—-ZAX¥NRBakMick o TEXx DHA O FE M
~NDRBHERE R E, |

SHAWZRAEMEYESRIBE TR IV ETNORTLE IR EORD
REIZIZAUBROARNF ZLRFPTH 3, STHAERLBIIXF YUY T VRS
1M 012 THRELEDENEGS L, kWIK{TX . FFEIC Lo TR EDHE
2B I BEHORGBHKE X REEOT—H— NN 2o TNATYF L —>a>vi
fTWwWiBzo A BLURBROIMRBERI DTS 3, S b ICIRENBLURE
KOMRHFEWRELETDITH 5.

2%

EREA. NAKRZ H|A® iy BE Vel.34 No.4(1989) p289-292
SAREZ. BmIFIW B’IE 1986 fE 11 FIFEITHIINS (40 # 12 ) pl09 - 117
Brenner,S.:Genetics 27,71(1974)
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Separation of Human Polyclonal Ig-G by Isoelectric Focusing
Takae NAGAHORI'’, Tomonori 1ZUMI2', Tsuneo OKUYAMA2’
'Biotechnology Division, Nippon Bio-Rad Laboratories and
2Faculty of Science, Tokyo Metropolitan University

We attempted to analyze the immunogloblin € on isoelectric focusing in high
performance capillary electrophoresis (HPCE-IEF).
Separation mechanism of HPCE-IEF is created pH gradient by carriér ampholytes when

voltage is applied. Such as proteins which have amphoteric substances are focussed
to their isoelectric points.

1. 8
BHEF Y ESY —BRKDER. ZOoAMEOET X0 EEKRE. By Y2008

AREH L THBNF LA TS, BHESRBEIMAOEAY VRIIACBWT., Milbics s

NESBHDY NI IZONTY -V BLAKTIE (MFCZEHR) K3 0MBRHOER %5

RLE(MD), L2L. SBOVTI/SAMEETIREIaTY VG (UFIg—-G) oL

T, ThoZ2RHTICRESRh oz, SEHBELRAMONEL I g -G . B

KL THMEITSCZEETHEZRBOSBAKR - TAMLTIroMEET 239 VS

Y-SBARBRIKYE (MFHPCE-IEFi#) oRE25-%,

2, RERURE .

REICRINX4F-59F SKESIPY)—XHDODHPE-100¢—FY Yt r Sy

— (12cmlx25umID) %A L, £, KUBFOBEO T~ FREBEL LT, REEER

280nme ERE L /=,

MBI pHT-9 (1.8%) , pHI-11 (0.9%) 2 HBAMML LT, HBiciky v yuf—

Viomg/ml (I g—G 7.5mg/ml YY) 2HLE,

3. HPCE-IEFo5iiRkE
Qv ES5Y —hADHBDOTEA
BLRHEH : MMEEAEE=1: 9(v/v) L LTHELEZHZ2XYEYS Y —~AFEATS,
@7+—-hyvvy
BEM IO VEE (B3EE) . 20mMkER(LF + Y Y4 (BEHE) 2EHLT. 8k VTHS.,
(Fig.1)

Q]
T A=AV VTETRC, BERE200MKEL ST MY YL /80mMIEL T Y T AIZEEHL
T8KVORHTTREREKMEITW., QTHMUERHMEDEZBHT A4 VL LTREEARA
LBHxes, (Fig.2)

4. #FB
Q7+ —hyvrEEoRE
FEEEBEROBTT 2 — A v TIRMERITV, 30MEBRBHED THRORBEZIEEL
o BBOD3INME IR BRO FHEMEBED oL M, 5 BB CIXBOMICRZDLIO0H
EBRBICEEREEXELE, (Fig. 3)
@I g-GREODDH _
S-QOFERL>THHLEIe-GREZ3DHBICEL>TAWLTFig. 4 2R L
HREGLE, £, AMEREBERSZLTF YU S) RO —F 1 VMMM EL
TRAREBREMEID,. TORBLIVDIMIRLER->REEZELAONSD, (Fig.5)
@a-5F+1vI/OBLE
Fig. G ULEFHICEoTNA FadxyTuiliFbeu—A (HPMC) 23
A—=F4 Vv UMEBLTCIe-GOMMFEHEIMML /=,
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B: 12cmLx25umID, coated
PH7-9 (0. 18X), pHO-11 (0., 09%)
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pH7-8 (1. 8%X), pHS-11 (0. 9%)
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migration time ( min )

8 Fig.4 HPCE-IEF#icL?

Ige~-GORiER
Capillary: 12cmLx25umlD

Sample conc: 0.75mg/ml
Focusing: 8kV, 180sec.
Mobilization: 8kvV
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(1) 5. WA, BB, Bl BE, FoARBARYr vy RIYyTLREEK (1989) , 17-18
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Analysis of Human Polyclonal IgG by Capillary Electrophoresis
Tomonori Izumil’, Takae Nagahori?’,Ayako Takahashi?®

and Tsuneo Okuyama"

! Faculty of Science, Tokyo Metropolitan University

2 Biotechnology Division, Nippon Bio-Rad Laboratories

Human polyclonal IgG, which is known to be constituted from various
species, was separated into more than 10 spots by 2D-PAGE. To elucidate
the relation between subclasses of 1g6 and the spots, we studied on IgG
subfractions obtained from ion exchange chromatography and from protein A
affinity chromatography. Limited digestion was also studied with a
commercial IgG preparation for intravenous administration use.

(Broi)

ErRYZ70—F01g6 B, S<OFFRTHBEIATWAILBMOATED ., 2K
TRBREWICBNWT. %ﬂﬁwi&%*&<t%+&ﬁoxﬁvbkﬁ%éﬂ%.me
YT I5RL. CAEDARY FEMETADFRLOMMEESEMCTEEDIC. v
ES5)—BAKFEANWT, 1A YZR/ a3+ /5741 —-RUOETOFA VAT T4 =F
1 =783 bF7574—-&BEMIg6 WA, MEBECBIEOWTRIHFLEEL =,
(ERAHIE) X
vy U5 — 5 - &0 BRI .

C BRARUEER, B0 LS ICBARIP-2A 2HZFLE2HYSYyUS Y —BAKDHEE
xRV, BEEGHEIE. 5o HC1-9.3mM 2-amino-2-methyl-1-propanol (pHS.9 ) % .
e Mg A L. 50mM tranexamic acid -15mM potassium hydroxide (pH10.8) % H . ¥ki@l)

L]

BiClk., WEE Zhydroxypropyl methyl celluloseTC#HBE LiF7a v F a2 —7 (500 um
1.D.x 230mm L.) MUk, kB, 50ud EBFETL.8 HE. 2D 150ur THI
TR E. e bRy Za—F1gs KBk, HIROBEARE a7y VRA (¥
vyaR—n, =) 2w, k16 Bk (gt 7.5mg/m1)20 21 24% Ampholine-0.1%
sodium azidei{@#i30 1 (10 «l pH7-9,20u1 pHI9-11) Z MA AWK T400 ul & L TH
frkﬂib‘ﬁ.o

(#8)

FrESY —HH-HP A Uk B 1gG

¥ wESY) - - %mﬁ%iﬂmk%MT\ FRYZu—FN1ge B, FVI S
4ymm@ma%mm@m1U®%ﬁrk%<&ﬂaﬁ§ﬁ®20®@ﬁkﬁﬂb~36
KEhPho@EDE. THES@ICAMEh=(Fig.l) , WRRXE D ZDIg6 R TOMEE
H-EREDE, $3:2 LEM R, ChooEliDE, 1 FVERITUI LTS T4
— R EBDUEMBAETH o=, OGO WTHRILICERRONENERLZ 25D
SIaBL =,

T FAVAFTIA=F4—=I0I LT 5714—-757 3D .

S50mMY VEEF MU U LERMIHE (pHT.0 ) TR LETOF A VAN I LIZHEIEE %
AR L. SIEHEE5MM I VEEF Y D LBEH(PHS.0) | S0mMY = VEEF MY U LR
#W(PH3.0) WKEDAFY T4 XCidM LIz, pH 7.0, pH 5.0 ( pH 3.0THEHLET S
Jvavid, My 77 S5AHEKICED, 2heh, 1863, 1g62 . 1gGl+IgGd % Fic& A
TWBI EMEREN, 1637 57 va vk, DR 186 ICkERE —271-3,11,12 HHf
L. 4-9 MNP L (Fig.2), 18627 57 va vk, E—78.9 ML L. 10,11, 12iF
ELLAVYRohahorz, 1g61+1g64 757 v a vk, ¥ —41-3,5.17.8, 7)‘1*’97JUL 4,6,

11,12 MEP L=, 2?kmfe.ﬁia)(@w)%‘:ﬂ’&é&)'(i’xétIgG.'Mi m%fﬁgﬁﬁ'f)&:‘
1gG2id . Eefd — th{ESHIBICIRIN < . 1g61+1gG4 X, BEM R UBERMHERICHMBL TWwiz (
Fig.3), T 6D DM IICIL. Hovwards) HiIc & 3 IgGHﬁfiG:Ob\'CO)W%«L‘O)?‘)‘mb‘ﬁ.F)n
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1\7'././L.J:')18G XREMMLUIRIESELICF(ab’ ) LpFc’ XML /=186 #2118
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TWBZIens, 7O -7 B BEHBIMLTODFRHPECHERI AT WS RN
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1.T.Manabe, H.Yamamoto and T.Okuyama, Electrophoresis, 10, 172 (1989).
2.A.Howard and G.Virella, Protides of the Biological Fluids, 17, 449 (1969).

fig.1 Standard Pattern of Polyclonal 1gG
Conditions
Leading electrolyle solution:Sal 1IC1-9.30M 2-saino-2-melhyl-1-propanol(pH3.9)
Terainating clectrolyte solution:50nd tranexanic acid-15zH X0l
Separation tubing:PFEP tubing (5004 m 1.D.x 230oa L.) coated wilh HPHC
Blectrophoresis: Ist stage at 160 A coustanl current for 4.Boin
2nd slege al 604 constent current for 1loin
Sanple:14G 0.37ag/al Aapholine(pil?7-9)0.1X-(pls-11)0.2% 0.0075Xs0diva azide

-]
o

<
o
-

acidic basic

1gG3 T gegradation products —
1gG2 L !

1gcr1+4 ———— 1 O TC—3

Fig.3 Disteibution of 1gG Subclasses
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Fig.2 154G Subfractions obtalned fros Protein A
AfCinity Chroastography
a: 1263 b:12G2 c:1gGl4(gG4
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Fig.4 Lioited Digestion Products of leG

a:digested for Ihr b:HAP peplides fraction
X c:HAP F(ab')s fraction d:HAP pFe’ fraction
Fig.5 Capillary lsoelectrlc Pocusing

of Polyclonal Ig8
Condltions
Sample:1g6 0.76n2/a) Aophol fne(pil?- -9)1.8%-(pl9-11)0.9%

h’_ Separation tubing:fused zilica tubing(25u:m 1.0.x 120c0 L.)

238arbesce ot 23000
-
g
H

Focusing:enode 10aM phosphoric acid
cathode 200K sodjun hydroxide
at 8kY constsnt vollage for 180sec
Hobilization:anode 10a8 phosphoric acid
. . " " " calhede 20oM sodjue hydroxide-80zH sodjun chloride
Teee (oted at 8k¥ conatant voltage for Ibain
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Application of Capillary Electrophoresis to Analysis of

Photosystem Complex Proteins

Masaaki Senda, Toru Sasaki (Jasco)
Tetsuo Hiyama (Faculty of science, Saitama university)

Photosystem 1 (PS1), Photosystem 2 (PS2) chlorophyll complex
proteins, which are nmembrane proteins, were prepared from fresh spinach
leaves by extraction and chromatographic purification after solubilization
with Triton X-100. Then, the PSl were separated by using a Jasco CE-800
capillary electrophoresis system. We investigated the effects of pH,
different jons and surfactants of electrolyte on the migration time of
PS1 complex.

1. B

HEHEY, FFORARCRAL R20D - 2PDONILERREHONREELWT L
bEBREOHUMNVBDCHEET S, RIGNAPORT. R2BKkOLM BEREW
BlELTWwWS, ZhosORBDPLBIMIINERBHAGTH O R TRERBEINY
HTdd, t{ P40 REEMAMNEPHOCTIRISEPLEESE L THEL. HME, B
BT I2RAMNITHONISDS-PAGEI- kDK, N7 129 BT A ENERALTHhT
Wde BLARIPLCTR BT+ oIV )EH % SDS-PAGEERb B3 HHFEL L
THUEUFV-BAKE (LLTFCE) L, BRBEOMVE, i, AEEESNOHEL
ARSONBFUERFLBOAhEHRCODVWTHET 5,

2. B

RE MIRERIONIES S UREEZRIBEIVNIEELR (PS1) b &L UPS1D X
$7° 229D B ST D hon7qhakE S AN )E (BLFCPL) ®#{EAL =, PS1H & UCPI
BRVWEOHEHERE (#5241 B) #Triton X-100CF{L L. B4 &E. DEDE-
PIN -, DEAE-¥AD-AB L OMI DXVPN 4{PD A DO DA77 CTHRIM X h APSIER* 8
2o @SN PSUHER® EWSDSIHFEM, €774 (SI00HR) #3A, DE-S51H3°ZE D MBI k
DCPIEHMLBRAH & L &,

vt 7Y-h35; AESO umi £ 8 70 cn (B RS0 cn) O72-" M YIhEE2ECH
Whke BRW: 20 oM MWAERES . 20 oM VEEFMIAMBHT A TP, REE
HAOHB /BEREOEH(2Z2BHEOTILEFHEAL &,

3. ¥%

BEYETHEBCE-800A7A%2 FAL k2, FYAFALB890-CEM F B i 229b,
870/875-CEX+t" V- Bk By AUV/VISIR B33 5 L U Aol ft ¥+t 7Y-05A, B Rk 4.
ABEARE SEELXLBBERHMAEREN-LIVBREATWS, 7 -44
BIEB0T-ITA77) " v-b2 AL 2o (XYAFAO B ECEA. HPLCHA & ¥ it 7T fE iz
IVRH B LB EHRATRE LAYy M v 3Y-050TH 3, RBEACRHIYARE
BROBHEEXRAL &, ) ‘
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4. BRBIUHFE

REEEAEFZETO2 oM MWOHBEEEH®E (pf 7.9) . SISEET TD20 nl
YR B E ik (pH 7.0) TOPSlL, CPIE¥ 4L iR, SISHEET D20 nM YVEE LR E&
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BHBERCSE22BBC o v THHFLEER VERE., SISREOHEMICE DX
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(1, ©2. @3
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HLAEREY T TEPSIEI 7 1yl O R FROZEHT(CHMEEBERTICEEDS
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6. Bbhk
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FREE SOLUTION CAPILLARY ELECTROPHORESIS OF BASIC PROTEINS
BY NEW CHARGE REVERSAL METHOD

Applied Biosystems Japan, Inc. and Applied Biosystems,Inc.*
Hiroshi TANAKA, Yasuko YAMADA, Yoshimitsu OBATA, Akane KIKO
Toshihiko SEMBA, John E. WIKTOROWICZ* and Joel C. COLBURN*

Separations of large proteins and peptides by free solution capillary
electrophoresis (FSCE) have often used extremes of pH to minimize interac-
tions with the fused silica capillary. However, analyses requiring non-
denaturing conditions, such as those involving biomolecular interactions
and native structure analysis are difficult to perform.

We present here strategies applicable to FSCE which permit separations
of proteins and peptides in the pH range of 2 to 10. Undesirable wall-
solute interactions were stably modified or eliminated, thereby some basic
proteins were demonstrated to be successfully analyzed in the native forms
at neutral pHs.

1. ixLdIc
HEERERKBDTIONIBEDRHEZALIBE. 72— XFPVAXES Y —\DRF
Mz aHic. LELEERELZp HYFEWLRTEL, LPrLEEES I NI7RHK - itk
SR ESHTBICIE. PHEBONY 77 - AWTZOERMEZ REE L REBICH L
BEAHE, XvETY—ABDY T/ —VERLERIBICL > TRAZ T HERIT A4 YR
TTREETHY) . BRIBEFOBHLTEL Y, 28Ny 77 —hiZiEZEEI—-F 47
HEHmMTB2Y4FIvra—-F4r7ER RESFLa-F 4y /HL OBREEASEES
E%N 35,
ERATIE, BEEI NIV BTLERSLUTOEZ LW HTH R TE BT ML F v -
UN-HVEZRARL. TORAZTZ-7.
2. E&
REBIUVRE ABBARER (LDH) 74 V¥4 L (V9XHhaK) BXF TS/~
FAL/Th b, 2R R HA (4 ZZAHEK) I3 P.Savtierreff k D5 E R LD
BEALL, KYAY 922 =F 4 THIZT7IA KNAAYRFLX (ABT) EIDAFL
o, BB FoEI5V-BREBEHIZABIETFN27T0AZEAL. ABRSOumDT7 2~
XRLYAFXETY— (FYI70f) 2EHLL, FEETNRT30° CTHIFZWw, 200
nmTAYHILBELE, FE AEEaI-F 41U/ FRHIC. REEAEICL DROFHT
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§U—¢tﬁb.%G&ﬁﬂféﬂv77—fvVXL(@%@:—%477%%%“%1:&
m;bﬁ&ot,w&%ﬁmﬁﬁ&ﬁEAM%E&th&%Lt,ﬁ%tﬁtf*&?—ﬁ—
mxy%wﬁ#voﬁ%ﬁﬁ%miL~%ﬁﬁﬁﬁmﬁé.??b%:~%4yﬁﬁﬁﬁ—ﬁ
Taéct%E%Lt.3-%4yﬁ@%ﬁﬁﬂ%@ay$49a:V¢ET§5tﬁ&it,
3. BRBIUVEE .
:—%4vfﬁ&ﬁ#@¢ﬁ%ﬁ?f&bf§%ﬁ%ot.%%mﬁyﬁﬁTfﬁﬁﬂ&Lt
Lo, BEISEHOBRIZ1 0BEZTE L ¥RSDOEENTERNTH . 2cpHI
Tﬁﬁ%#t:—%47¢ﬁﬂ#h1<éﬁ,%iym&clﬁﬁﬂ—%4yfﬂéﬁ1:tt
ibﬁﬁﬁ%ﬁo:tﬁ?ét,ka@%ﬁ@%wEmﬁﬁ%$4?47&&%?%%?%6
PBET B0, pH7TTLDHTA VF4 ADNEET 72 (Fig. 1), BEOFTETIEY
w—?&e—ﬂﬁﬁﬁéh&uﬁ‘%%—VUN—ﬁWETﬁpIﬁwﬁnm\oznﬁmﬁv
Famy FAROBWEDPSTA VFA LAFFERBEENL, Lo L LEEENENY YN7H
FLTHIARBEZ MUY SYBENTRAL T2 FILICE D VYA 7 VOBEEETL -
TWBH. FEIZLIDE XNV HAKZDT 2 FMLOBREDETHE I NA(Fig.2) . TN
2BDp [ LEDF>TEYESY —HEBOBHNEAZINL I AV Pa-§3I i
lD‘*%ﬁﬁ%vwﬁﬁ%%&mﬁwﬁk%m%?étmm%ﬁ%tﬁ&u&O56&Ebh
%,

propes

Absorbance (200 nm)
Absorbanee {200 nm}
Absorbance (200 nm)

-
———ye

3

A

3 [
Time (mins)

N

? 8
Time {mins)

Fig.1 Separations of LDH Isoforms (500 ug/ml). . . PR
Injection, vacuum 3 sec; voltage, 30 kV (400v/cm),;
carrier, 5mM sodium phosphate, pH 7.00. Peaks 1,2,
and 3 in B are likely isoforms, pl=8.30, 8.40, 8.50, Fig.2 Multi-acetylated Histone H4 (S00 ug/ml,

Time (mins)

respectively. 0-4 designates degree of acetylation).
Injection, vacuum 2 sec; charge-reversed;
voltage, 15 kv {300 V/cm}; carrier, 10 mi
sodium phosphate, pH 6.60.

XER '

1) John E. Wiktorowicz and Joel C. Colburn: Electrophoresis, 11, 769 (1990)
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ANALYSIS OF CALCIUM BINDING PROTEINS BY
CAPILLARY ELECTROPHORESIS

National Institute of Agrobiological Resources
Hideyuki KAJIWARA '

Calcium binding proteins such as calmodulin and
parvalbumin were analyzed by capillary electrophoresis.
Migration time of these proteins was shifted by addition
of CaCl: or EGTA in electrophoresis buffer. These shifts
were caused by the changes of the net charge and Stokes
radius of proteins. Zinc binding protein, carbonic
anhydrase, did not show the shift by addtion of CaCl: in
the buffer, but new peaks appeared by addition of ZnCl..
N-(6~-aminohexyl)-5-chloro-l-naphtalenesul fonamide and
trifluoperazine which bind to calmodulin only in the
presence of calcium ions showed the shift of migration

time by binding to the protein.

1, BLdic

ANVEBIaV RNV TPNTIVRBEDINY Y AEERA YN I2EEFOMK
BELRANS T LA T VOHEEILEI>TARKELSELLL, HoBRLEZLYOFEHL2HE
LT3 e HRBOERhTWE, £, ANYOLLAFTUDOEEITHEVBIKMERE(
ANEI2Y VHER) oRETsHEXB bz HMShTW3E, 22Tl
ANITRLAFTUBRELESTANET2A) U BREDEIUNIGDXY LS Y-8
ARB Y2 BREKDBHEHIELL. HAKEREoEG IZEI->-THEE, &
KOBBHEXELLT DL 2HET S,

2., E#R

HESO um, 2FK122cm( HHR100cm) D7 a- X RV HEE2Aw, B8
E30kV | & 200nm OBIIZ & » THIE L= (ABL, 270A)., kBB
BwWik, 50mM Y 2-384mM 7'V ¥ >, 100mM F Y X-100mM FY ¥, B &
C100mM FY 2-100mM b Y & >-0.1%SDS 22 hZh2mM CaCl,, 2mM



ZnCl.. 0.2mM EGTA., 0.01mM hFVY I NVFARS5I >, 0.0ImM N-(6- 7 X
AFIN)-5- 2pn-1-F 7R LYANTZ T IEREEOQLOERWE, S
CRBWERAYNRNIBRANES 2V . VTPV TIV, ANy I P LR
S- ¥, 52 VoY rosodiERErEvE.

3. BEBIUEEH

FYR- MY YURBEBROBE., ANV LB LIUEDTAORFEIZ2h b & 3K
BB EWIONRIEANKE =y 27 ES- ¥, W24 HBILS3 7 b TnTYy v
DE- I BRRBORhEN, AINIYI AL TV OEETIRBELSVTIZHHIZ, &
WY hA4ZF DX V- PINEZUETA4DBIZANED2Y YO 7 HREB
Xht, COEIDUEINIYIDATVDEEIZESTANEY 2 VOBEKGB
BERELTEILRXbhok, . VT PATIVIEBWTHREABRY T b
RBBIHh, AVVIALTODRV- bahiERETR., SRR GBHERLEL
R3Zedbhot, CHhLOBRIAEIAKBEAXN L YVHMNLSZ TR,

q(+Ca) V(+Ca) r(+Ca)
k(q) = = .
q(-Ca) V(-Ca) r(-Ca) t(+Ca) r(-Ca)

t(-Ca) r(+Ca)

Ldo>T, k(a)>1 e¢ftHEEhE, DY, 2NV BEDODA M- 72 A% FORLL
DY, ERANIIALTUDEACHES> 2 ORI BoLHREOEILIZE > TELR
RHBHEOELABE TS X hE, EEL., ZTIZTk(q) AN Y A
1FVHEETLHEETREBUZ 2N 7B0LMBO. q AV XI2BDLTH
B VREAKDBHE,. r A M- 2 A%F. ¢t ZBHHEMN. (+Ca) HNL Y
VUL FTOFETBZIRET. (-Ca) RANVYIALFYDF L PXhi&ft
FTTHd., . AIVIOLAAFTVOEEBLIZ2BARDBYEOEILIE MY X -
FY > -SDS BIHHEHAVWEEZRCLEIS>THLBBIAE, ChoDV- 20y
FEAN D LABGERZ N IBEORBE ST, AVKZ v I 7ok KS- ¥(ZnEgd
2UNIE) THLHBEXMhIE,

Eh. MYV INFIRSTURPN-(6- 7 I /) AXYN)-5- snn-1-F+724 L
SANT AT IFORKERESITCHINS D A4 F BRI BEHR D S
SRUETHRBEITEO>E, HAHRZBEOLVWEAILHEARTELXY B EXY2%
BLTBeBbdrok, WA UALIFT DX L- PEMERETFTIZIBVWIRE
AKDBHEOBEIBBRIh Lok, THEAINET AV VAN Y AL F
CORABLE > THELERASEFEBE IS ASoRENBZALEZ LIz > THBEK
BBBMEXNILS okt HErohi,
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ESTIMATION OF BINDING CONSTANT OF CARBOHYDRATE TO PROTEIN
BY 111G PERFORMANCE CAPILLARY ZONE ELECTROPHORESIS

Susumu HONDA. Atsushi TAGA. and Kenji SUZUKI
Faculty of Pharmaceutical Sciences. Kinki University

SUMMARY: Protein - carbohydrate interaction was studied by high performance capili
lary electrophoresis by using a combination of lectins and lactobionic acid as a
model system. The retardation of the lectin peak was dependent on lactobionic

acid concentration, and binding constant could be calculated from the retardation
of migration time.

[irusicl

MR v ES ) —BREDEGOVNMEE A U N5 LRUEZBRELETIBhEIMFETS
V., BROVWHEOAE - EBICHVWSNLTE LY. HHIFHBETOMIETHIIZIEVSIEHS5—
DOHBRE2EMUVRMELTETH S ¢EZ >N 3,

BAMEIZDLYTEHETHY. BRHUECOBEHICR IS BEELRBELXL>TVWS, Y
NIBEDHBRB LK RFHSH TV IRIETH Y. BiE—HOSHEHEELIEZ L IBAOE
SRS LHENTILHOBRERMALIRIET I3, R YN IVEBHEFHOES
ARTEAEHOHTERZOERENR7 TO—FOFBRTH Y. ChETLBLAOHEMNEH
ENTERY, WIFhLBHBEORYREVWERNTEXZ TR EECEREEOSEVHOT
dRhP kTR 3, _

ARRLEBOTE. BR2EBL+ V7 —th T/ —VEBEREKEIT o RBARCY YN I ENR
THHEOTILLHEEISZILILLY. COMBA07TO—FERH .

(FH:3
FYNIE M) EVHYEF (L) ORISR Lo TERT 32T Ly o R (PL) ORSEER
(Ke) WX 1 THEZ BN 3B,
Ke = [PY » [L] + [PL] - ~ (1)
AVTUY I ADELRERE T3, a =(PL] ([P +[PL]) "' TH3MHS
Kee [LI "'+ 1 = (2
UHYFREERVEL Y 7—BLUBTF+ Y 7— TS — Y BREKBEIT- 2188 P
OBIEELEZHTL Vo BEU W EU. P 54U PL OBERABBHEELZATH
Ve EBJlU Vet &T%L‘\
Ve - Voo = a (ve - voL) €))

Vo BIU Voo WENFEh ¢t BIU ¢ -1 (EU. t BIU L1 BELEWYH
JFHEEBLIUTED L ZDOBHRM) LWEUVVDT. v - v = Av & B

(L - t) " t=ceAvtetymZeKas (L] '+ ¢0 Avitetim2 - 41 (4)

AW »s. ILITRMUT (L -t ! 2709 bFhld. ZOHE A &
—61 —



¢+ AV o720k (CWRFFEIT)—OBEBR) TRIIENTE, CThitd»T

A= ¢+ Av! +Kg

AYTULY I AOBHKREIE - &T5E

A= titete (L2 - )

e
Ka = tit2"! (b2 - t1)

(5
"1 e Ka (6)
Y (N

EREW (EMEH) BCOoUSH K '&EUTROSN S,

(Z5)
EE SREBHECUMETLYY

IVFNLEX HER-30I RIBFEL2HL. RELCWEHAS

3¢ UVIDEC 100-vI BUsESMEBtRESs 2AiEL T LR, £+ E5 Y — Scienctific

Glass Engineering 872 —XF ¥

Y (BB 50 um, X 8 cm. HIE 65 cm) 2 H

Whke *+1Y7— Lactobionic acid (LA) Z2KBILF PV ILTHMMUEZDLDE 50 nM
Y OEIBEIE (pH 6.8) WA T, BAD LA MEOHBEEAABML,. ChEHFb+ Y7L UT

ﬁih‘ 2o

(&R]
HEEASEAILRS pll HIRL

BTy 7—hD LA BELREX MBS P (Ricinus

communis aggulitinin 60) OE—J 2Pl 3 &, Fig. 1| WRT XD BB I~
J1— (mesityl oxide) WU TRAWRIBINU ELOBEFIRIEIZU 2,

Lactobionic acid

0 oM
!O.ZmM
0.5 mM
1.0 mM

5.0 mM
10 mM
S0 mM

1§ 1 F LR 1

T i 1
0 200 200 200 200 200 200 20

Retention time (min)

Fig. 1. Capillary zone elec-
trophoresis of Ricinus com-
munis agglutinin in carriers
containing various concentra-
tion of lactobionic acid.

(L1-" eyt (- t) !
272w b ULEETS, Fig. 2 O
KOS URHFREZMUMNREH. &
DHWH S () WLk->T K %
RDRETAE, 3.1 x 1074 M &
SHEBJS IR, f2OL Y F U
WOV THEERI RIFRE RN
B Sh. Ko EREHTS LN
TEhe COHREIRERSIUILH
BEN LS. HROFIEL Y DHEE
TlEHtORVHIEEEX 3.

4.5

1
1/(t - t;) = 0.81 x TN 2.4

Kd = 0.31 x 10°° ()

1/{t - t,) (min")

0 T T T T
0 1 2 3 4 5

17(L) (mM~ ")

Fig. 2. (t - t3)~1 vs (L)1
communis agglutinin. :

—62 —

plot for Ricinus
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PEPTIDE MAPPING BY HYDROPHOBIC INTERACTION CAPILLARY ELECTROPHORCSIS

! Applied Biosystems Japan,Inc. and 2 Applied Biosystems, Inc.

Toshie KANBE® . Kayoko HAGIWARA * _ Toshihiko SEMBA ' _ Hiroshi TANAKA! .
Stephen E.HORNING 2 _ and Judith A. NOLAN 2 '

Free solution capillary electrophoresis (CE) can increace
the speed and reduce the sample requirements for analysis as
compared to conventional methods. This technique sometimes
exibits loss of resolution and selectivity due to fragment
interaction with each other and/or the capillary wall by
coulombic force. Resolution may be improved by the addition of
surfactants above their critical micellar concentration (CMC) to
the separation buffer. Some peptides, however, are problematic
because of their strong association with the micelle. We found
such peptides were well-separated in the presence of short-chain
ionic surfactants below their CMC through free solution
hydrophobic interaction. This separation principle in CE was
examined using a series of model peptides and enzymatically
digested proteins.

1. iLdic

BESEEZFTLEABLIVBIERTFR - 2y 7 3—RMEORK 2 EEICT 5700,
LMERBNDERDAL 6T, BIEFILFLABLERISDHS. X+ 7Y —EKRKY (CE)
IR, REIOBENHREREEZEL . ey By /YW THS. LrL FS (Free
Solution) TIZZ <K DR’ FKE W HPLC DX S —BMRFTICTHETLIZ LIZHEET
Ha. Fxix CHC (critical micellar concentration ) LITORE*AHICERT S C-8
ZSTAOTAXINANKBEFERX YT — - Ny 77— FEEEROBAKESRT
FROBKIE L EEHEERATLIREERL:. 2OXx VY —2HWS CF TlZ. HFOFH
BIRBHERL S 2BWT, HESESWRINAILZ2REL L. CORBIIERRT
FREFWTEMIORT LA TEL., 22, HHORLEZ<HRTFRYFRETHELHE
DERELMCBNWT L IRVFBALHPTH 1.

2. EE
FEBERELTOTLEAN R 8IZ. PSA (C-5). HSA (C-6). O0SA (C-8). DSA
(C-10) . SDS (C-12) % 30 mMR7EE/Nw 77— (pH 9.5) F724% 30 aMY BN w7 7 —
(pH 2.5 ,4.0 .60, 7.0)LHlASHLEFY Y Xr—2HR LA, CElZApplied Biosystems,
Inc. (ABI) Hodel 270A _ 50um [.0.X 0cn (HZE: 0 @) 72—XK - LYLEEZHER
L7c. &z, 278V/em. 30°CHORGFTIT-7. HAEHT 50 mo/ul % 2/1 F vacuun
injection L. W3EE 200 nm (CTHRELZ.

3. HRBIUEE

neurotensin (1.6 KD). GIP(gastric inhibitory peptide) (2.6 KD). PYY (4.2 KD).
angiotensin I (1.05 KD){ZHSA | OSA | Z/:03DSA Hix 4 V)P —daiZ 50 mMEFELET 5 L CHC
¥RBZB08 OAHABHERODSRLZ( KEW) . Cofmid. IVEHFFREDVEAED



BSLEARTHH7. LHErLSTFRE 300-1500 D o B-lactoglobulin- kY7 vifibindsk
DEFBHII /A MTIE. LEOHEMMIZABEEI NG HSA, 0SA FET D Rf {3DSA DigE
ENLKED-7. CHC 2BICL T RT7FRD Rf KEHLELB I NS, REBEERORE
KE L BRI FORKRICHEERDSEH A L VHBEI NS . GIP TIZPSA BEDLF (10 mM
— 100 mM)IcfEW Rf BIXUBHEYES L. Jhid. REEEFIOBENE L3I0,
R7FROEFHBHREL F2—THABLOHEERIFREEFINZILDHEEILNE. K
IcHiAkiEDAR R B SHENRF K (Ala-Phe-Lys-X-Lys-Asn-Gly, X:Gly;Ala;Ile;leu;Trp) %
fLFEA&RL . 100 nH HSA BIMIC X 2 BFEADYELHE LAz, IS (P 9.5) TEZn 6o
RT7FFIEFTELL,>7H HSA Z2FXxVP—CNZbZ kL. EXT7F KoEkE
GLyoEEL. e kleu IZEAENFEHMLTWERDR—-Y—7 Lizh 5 (Fig.1).

THAS (tetramethyl ammonium sulfate)Z ¥+ VX —ICMITLIDL I LHBIZZ DS T,
TOBRFIIEKEREEBICIREL . A AVHERLIZBRL 3T ERBI N,

myoglobin (17 KD)o» Lys -C endoproteinase jH{Ld% . 50 nM HSA JEFELEB L UFELEICBW
TCE2yEy7Z2F>7. pH 2.5, 4.0 6.0 . 7.0 [CBWTWIFNLHSA ZHELET TS, &
Nzl HE— 7#&%&‘&7‘ NBLALE—7IHIETASBRICHH LA (Fig.2). HSA HED
BE. A BISHALAPICE—7HENFFELTWS. | BIINHERTHEIH. 2<HDE—27H
ZHond. 0D BEt—78hs. E—2RIIAFETHIHHUBHRLZ>TWS. LiL
u?‘h@i%*%.:‘awcb CHC ITOREGEERAFET CIIE Y — 7 R3S EICHREBEI N, LT
BICHESFRELA. FSCE Tid. oH MERHVPEBLEAFE LSS, FETIE H DEZL®
BIZBDLNRLh 7. COBRKEHEER CE 32 DI AV N E2GADPDFNEED
FREHPHBLEAED O - RYF K- 2wy Aic—HiE+4R#4 2. Folc truncate
peptide 22 <BL LTINS, BHERRT7F KOHEREICIIRLB > FETH 5.

[L18
25

-
o<}

1A

Absorbance (200 nin)

_

3 4
Time (mins)

Absorbance {200 nm)

Abgorbance. {200 nm)

L e o

5 & ?

Time {mins) ﬁ‘l
Fig.1

. FSCE of a mixture of synthetic heptapeptides

with substitution of a single neutral amino acid. ' '

A. 30 mM sodium 2
borate,pH 9.5; Time (mins)
B. Buffer A with L 4 8 ¢ [ £
100 mM lISA.

.26

Fig.2. Comparison of
FSCE of myoglobin
Lys-C digested
peptides 1n A. 30 mM
sodium phosphate
buffer, pH 6.0 and
B. Buffer containing
S0 mM HSA.

' -

>
o

Absorbance {200 ns)
18.36

21.52
-~ 5.8

[ ] [} ] [] ] ’ ] ] v [ . ' [ ] (]
(24 >
-

15
]

Time (ming)

— 64 —
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HIGH PERFORMANCE SEPARATION OF BIOPOLYMERS AND BIOOLIGOMERS
USING CAPILLARY ELECTROPHORESIS

Yoshinobu Baba'’, Mitsutomo Tsuhako'’, Shigeru Enomoto?’,
A.M. Chin®, and R.S. Dubrow®

‘Kobe Women's College of Pharmacy and *Applied Biosystems Inc.

A simple method is presented for the preparation of polyacrylamide gel
filled capillaries for capillary gel electrophoresis. Gel filled capillary
showed ultrahigh resolution of polynucleotides. Mixture of polynucleotides

in chain length from monomer to 150mer was resolved completely within 40 min.

1 BLHic
+FrESY-—BRAKDER, BElP v I/ HLB L EKBRIFONBMEBHER
flid b, ffic. FY T2 VANTIFREDFVERBLAFYES Y -3 &,
EREHVSBIET. U2 F oM T ENTESE, AVMIRTR, iILVWEE
BYVvOFRMBEZHEL. BBROGSRIESBICRIIL £

2 _EB

YT NELTR, AYVYTFA4+ L 7F =00 (40-60ner®OREW. 77 V=2 o7
W) REFVT7F=AEl (Y4 BUM) Z2RI7V7T-—€¥THRLADDOER VW
F+ S5 Y -—MRAKPEBR, 7754 F4 4 257 4 XHABI Model 270A% A
Wiho ¥+ 85U —HNEI00gn, /4E3T5n. E&50cn (RRIIBE Ti230cn) TH
Do MEEEIZOIMF Y R+0.25MIE OB+ IMRE R TH B, T2 Y NT I Fifilik. 7 7
YT T FNGENN -2 FLYERTZY AT I FlgZKicEm» Lsoalic LARL 7,
FrES5Y—~ADOFNVORMOEERUTOMYTH2 $+€¥5Y—0D3—~7F
AV 7ELIBRIBL, RIBLAOEALEZHT 2, COF + €35 Y — I IMNa0lZ 205 8] 5
L. 8t 94 2. TDH&, KEZ105HHFe nlOdT7 7 Y07 3 FERIEICEGHFEFIRZE 0l
MA. BEHECRIAT 3, COBFMHZESnlE D, 10 IO10YN NN, N-FF 3 2 F =z
FLyY7 iy (TEMED) & 10 1D 10%BHET7 v € =9 A% MA 5, TEMED & B G fig
TYE=Z9AENAZE, T2IYLTIFOMENKBELIOT, ¥¢, v E5Y —
LA, TOBICIX. ABI Model 270AD F + €5 Y —DBRBPBIF (~+ 2 — 44
Vx99 vav) ZFHL. 158772907 FBIEZF+ Y35 Y).—dCMid,



2%, BEREE2FTHOE LD, ERCIHMKEYT 3. COEED. T7YNVT
I FOXVIBERTTHD. RISEIRSICE L 5,

T ARBRBREMNE OSKVCIDHBIAKBLEML, +#+ 35 Y —lend it 200VD
FRETHKIL /o BRHIIZ260nnTIT » 7o

3 HRIER

BllicAYITF4+ 7 F =it (40ner-60mer) 20 LM ERT. kT XD
19875230 0Hik, 244K -2 BXNTHBY, 1HBDEVIRLD ALY
TEFAF VT F2 VBB BBEEINT VB LB 5,

R2ikt )V 7F =Vl 2RMETOMLAERYEDELAAERT, K2 TR, ik
Ht159»r042580/ic, 150480 Lor—shRilEanie ChoDE—7
b1EEOFEVIR IV ZEhEFhSMREIATVWEI D LEDN 5,

PBlElokdic, AUIRTHFELALI B, BELFECTS, ERcoBEomHVY
VEWMF+ ¥ YV —-2BELENTERILEDBYED &I -1,

m
YUY \),N\M

20

Fig. 1. Separation of oligodeoxyadenylic acids(p{(dA)io-60)

20 30 40 min

Fig. 2. Separation of enzymatic hydrolyzate of polyadenylic acids.

1) Y. Baba, T. Matsuura, K. Wakamoto, M. Tsuhako, Chem. Lectt., submitted.



31 oA 2D — 7 — TR
S PN X 2 L F - K

i i Y ¢ X2

3 0
¥

([Htiieh- g2 —) O4F EA. HFE BT

ANALYSIS OF NUCLEOTIDES IN THE BRAIN BY CAPILLARY
ZONE ELECTROPHORESIS
National Institute of Newroscience, NCNP

MYasaoki Imazawa and Tomoko Saitoh

The effect of pll on the separation of ribonncleotides hy capillary zone
electrophoresis in untreated funsed silica capillaries has been examined. At
plld. 7, pHG. 1 and pliln. 4, the base line separations of 12 nucleotides ( AMP,
GMP, CMP,. UMP, ADP., GDP, CDP, UDP, ATP, GTP, CTP, UTP ) were achieved wusing
50-100 mM of acetate buffers or Good’'s huffers containing EDTA. The method

was successfully applied to the analysis of nucleotides in the rat brain.

I B

Xr IV —CREAMDEBHERRRPONNELLTIHEFMTHI., X7V A F
N, XELTHEZaT 737 —2fnkptilofRERI 2<%, —H. &
EdlEme. D BRIECHEEL. () HEZ2HTHA 2V FEDHEICE BARD
X B3y =YV —rBLRABHLAED - F L2560, BRAABWHEETY. BITHEFE
() F2rropgmomts)bha, Lal, GECidk HBRACHERARICDH
LZIXZ2LALRRMUYCEFECHEEIN. HBHOXI2LASFE Y SBEFENRT
MiLaizd, ARKBOSHCES YT, fiFcsIsEBREomIALIEIL DS
N LREVWRY, 2 BEXESETEETRSHAX+EI Y~V - BREH

CrAFR2LFAFROSREHTIMETHHOBEI ML, ZEEARFETRVWLL.
Ft AR AT 7L AFROFICGAITAISEEEME L7

Feckman P/ACE System 2000 ¥ v B3 Y —BREMH 270 EH W, HEEKICE
200mmE AL, ARMAF AT —2id. MESBun. HFHEDT 2 —-X R
Y # 5% (Beckmantb fl635) & M vsie, pHEEEHI 2 L TE. pl5. 6~pH11. 0D [ TIZ Good?
(70~ 100mH) 2. pHA. 4~ plS. STUEAkAE Y 7 4 (50nM) 2 Wi, 25°C. 20~125
KV 27, 24 7alEglsy bl HOMKEZHILE GAT
BE RO AN BCI0hh B2 4 XL, 30, 000xg. 20500530 50 88 L 70 L 6§ 2 44 KOd
T iL. FIROEL B ERET TV, K10 2w, #HohlobilEeExLl vy 2 A
MIBt, KT ABLEHIRL, TREHMokihRz 7 L4+ R E L7



3. HEBIUHYR

AMP. GMP_ CMP. UMP_ ADP, GDP, CDP. UDP,
ATP. GTP. CTP. UTPO 12EBHI N R 7 L A F K
BEaoREMor#EE pHA~plll L 0D T

B LA, pHA.TEU. 2(Li0AC), pli6. ]

+ 0. 1(MES-Li). pH10.d(CAPS-Na)icH W T 11
HLURAITRTOIIZIVAFRKPELICHE

L7, pH4. 78 L Uplie. 1T, X2V AL K
T/ YU FYYCESESNL
—7e LT HIN, HMELCLLZ2THERI

£ R DPUTOMAGU, GASOUNIETH » 72,
BEmIcmZLBA A oBHEEICEL S
BEFHHFTLE. Li>NOK oliiczo®d
HFRHLNR, KERWAHEE. Li 2IHWR
BEOWHUEO G E T LEE L2 (pHe. 1),
CHERIZ. KNali oMETEREZEHROM
KBTFRENRDZLe—RTE, E-T. pl

L. TB Lo HCB T2 B ICErresmE ]
ok, LBEMOEHERLAVIOHEY M

Fig. Separation of nucleotides from rat

THbH, 7, pHI0ATIILIERNEHIE T3 ::a;a I;J./]?apiﬂary zone electrophresis
EX7VAFEINEEHNEINL WD, CA

PS-Na 2T L e L, R, NRERFIFL—-FAROVR LB L 7,
FL—bFAFEETNDOEER X2V AFRORGFEHBEOLDFIRTHD. 20k
FETTE. FRAZLVAPERMIJUVBE-2RZFELWI—F o780 SN0,
WA, pl4.7.0 pHO.1. PHI0. 4ICHB W T, % < 3aM. 1nM. 100uMOEVTAZ AL TWa,
7227 F3—bMoOXL—bRKE. EDTPOL EDTA: BIBAHEEFIRLL, Lllodk
PEMI B SR LI, pHo. 1 (BIR) XU plI0ABFHHZHAVWT T v PR R 2
LAFRDORHzao8. ERRGLHBERNFELLL, WO 2L 45 ol
. NADHO R OB R ELC - AR LML, BLHAMGEEEZHWT, &
NODXI7VAFKRDERHLAERZIAILE. SHOBHTH D,

ATP

NAD
NADH Deriv.
ADP

AMP
GoP
GTP

GMP
ubP
TP
uTpP

L

min

1.00°
9.50°

4. Xk

1) T. Tsuda, K. Takagi, T. Watanabe and T. Satake, J. High Resolut.
Chromatogr. Chromatogr. Commun., 11 (1988) 721.

2) V. Dolnik, J. Liu, J.F. Banks Jr., M.V. Novotay and P. Bocek, J.
Chromatogr., 480 (1989) 321. ,

3) L. Gross and E.S. Yeung, J. Chromatogr., 480 (198Y) 169.
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Capillary Gel Electrophoresis of Proteins and DNAs

Takashi MANABE and Shigeru TERABE

Faculty of Science, llineji Institute of Technology

The performance of capillary electrophoresis for the separation of proteins
and polydeoxyribonucleic acids was examined using polyacrylamide gel-~
containing silica capillaries. Single base resolution of ologodeoxyadenylic
acids was readily as expected from the results of slab gel electrophoresis.
Capillaries containing linear polyacrylamide were found to be useful for the

separation of DNA and proteins.

1. BLHic

F+E7 Y -—BWRAKPERC LI v/ HBLUBEBOSIFIRODVWTIH, BE L &
LTHFEVKAAYORBLEACAAENERITL. A& THBRFsNTEL, 20
WhT 7/ HORFEYCHL OO+ + €S Y —HTAMESTR TS 3 C &,
YN/ EPDNAOBHOBVWR IS DI, HIETBRHARSWEZRAL
TH+ ¥ V- NEpPHABREAERSEBCEBEUTH I ERENWohicdh
T&tho LHLLS Y~ H, DNAZBTROBOWICLIV DT DI}, * + E
Y-~ GEERSGTFOPE (=70 iRBRBEFVENRDE) 2ERLTEL C &H
EFEAOND, By vy /MO FMicL30iciSDS-FYy 72 y07
KXY AVBRKEN. DNADHFRIELIZDHCREGBERSE-EY T2 Y07 3
FBAGBEL, ThZhMwoh, RKERNKREZEBTTWE, $+ 5y =¥
JakYEZAVAE, ChoohiktARkoREikEZNBcE s TR, £ v5
A vTRUTES, HUEDBBEE THA3LLEOHHNENSIRTFTH 3, ToTET
DNAAYIT=—2RVWTTYAVEE, KWEGHEZREORFTEITV. oy vres
O EHA L o, :

2. AR

DNARHBELTHE, EELTAYTFF4F+ v 7F =LAt (40~6 0D b D
ODREW. 772 v T7HB) AV sy 7MHEABMRBDUESTFM~—h —
gy B, e PIEs vrogBREEN VWL, #+ 5 Y —BRAKDETBR~< 5 2
T HBFLESY -—MAKYLZXRFALP/ ACE SYSTEM20008XLUH
ALK Ly €SV -BRKIW Y RFACE-800%W, F++ 5 Y —3AR

24

— 69 —



375 pm, HET7S pm, & (KAMEBEMNMIPoRULBET) H6cmdbsiHA40
cemDLDERH Wk FVT2UNTIFFNVE, 72907 32 FRIEZ3%—1 2
%IEEE L, BIEAI (N, N —AFLYERTIYALTIF, bis) %5%%7
BOoO%OWEELT. N, N, N', N' - F b5 AFnvzFLvro7 iy (TEM
ED) ¢k 7 v E=9 46 THFr B Y —thTHdigd I e Y¥VHREDIKIEDNA
HHOMSTMRFE-0. IMPYZ-ckofif (pH8. 3) EMW, MKHEMI
EELTRENEIY oBKAXIBENEEZENTV, $+ €591 cmHEDH200VD
EMIETHKD L 7o

R1kAYTFA4F o 7F=rif (50 L40mer-60me rORESEW%
F&39cm(2Kk45cm) OF+EFY—, 12%T (72907 :F+bis
OWRE. W,/ v) 0%C (b isiBE/T). $RbBEKEORVWEHMRY T ¥
TIVFTHRMLAKRERT. ABRH1IO0Opg, plodbor4k VT HETK
KMBEMLULLe 26 0 nmT250EE~-72RIBEI, #YVTF4+ 27 F =i,
| ERDOREZOEFEVWRIDHEMENLEEZL SN B,

Fr PV -DRE YVRERUVREEZZ{LSETDNAXMESB L. 20
EOZELEZR e i, IHOSDHERIRESTVWT, s v s o ME&ic>WT
bRRF L &

2es

Aze0

0.005

<

..i‘...NJhU\J

by L . e by 'y .
= ~ ~ " N3 ~ . «°
bd o~
< g b s 2 2 g min &
.
Time

Fig. 1. Separation of oligodeoxyadenylic acids (p(dA)so-so) by capillary

gel electrophoresis.
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SEPARATION OF CARBONYDRATES BY IN SIT

IN HIGH PERFORMANCE CAPI

<

COMPLEXATION WITH METAL IONS
LARY ELECTROPHORES!S

-

Faculty of Pharmaceutical Sciences. Kinki University
Susumu HONDA., Keiko YAMAMOTO, and Kazuaki KAKEN!

Summary: 1-Phenyl-3-methyl-5-pyrazolone derivatives of reducing carbohydrates
were separated by capillary zone electrophoresis as cationic metal chelates
and sensitively detected by UV absorption. When a fused silica tube filled
with carrier containing a divalent metal ion was used, capillary inner wall
was positively charged by binding with it, generating EOF flowing from cathode
to anode. Therefore. carbohyidrate derivatives introduced from the cathodic end
of the tube were coupled to the metal ion, with different ease, to afford ca-
tionic complexes. which were well separated from each other between the peaks
of PMP and the neutral marker. Various applications of this method are pre-
sented.

[(xuadic)
2yESY—V—-VBRKE (CIE) WRAAMELLODOT. BARVEKNICEED
REFEELV. HUBEROZVWIEHRIL VLW THZOHEHNEHTE AL, EFCEHTS
235¢8Bbh 3, UbULU. BAFREAFTILEHRLPHETHEI 2D, TOFE T CIE O
MELWRRVBRV, YMRETRRVBERZETFY YT —2HAVWT. ENTHKL
EREE3CERIVBEHEELE7 A VREBUT CIE 2IT5E VI HER LYV I ORA
KHTZ3—D20ORREEL LN 2, SAULEAAVEHVEHEIZODVTRFU .
(58]
% 1-phenyl-3-methyl-5-pyrazolone (PMP) W+ V¥ L ¥ B HRKEEHERZ U THV 2.
PMPIC & 2B DER3) BITtiEIC0.3 N NaO (50 1) BEXUHB U 0.5 M PHPA ¥
J = LB (50u1) 2MATI0°C 300WMIMET 3. RISBTHR. REBI. RIGH:R
0.3 NHCI (50u1) THfIVIRIEGET 3. BEWE K (200 1) WEMUVEERIC L
DFvESY-WHALRE, BB BEOHMILEBERIUERSEETEBEERRE
BREEBELHVIEBREE-FTIiTRohk. MEMRIWE. ASEB/REFEALV. Cho T
OYHERIE (FEY Inl) AOX v V7 —BRIFAEELVR. EAX+ESY -
WSGE BT 2 —AF YU hE (RES0un 2K 53.5cn HIE 36 cm) 2AVE, &
HRUEEABEMANI POT 3 P A=Y —-3873 2—BEGEVTHVL, 245 m & B
JBENBBRNEF D HAITILBE o 2y Y7- HBADODELBOBRRIE (Wih d
TIREES) 2HY. CHLoDKRBIBR. LA Fhs2EHBRETREIKBILFPYILT
ph A LB OREF+ Y7 - UTHVL R,

(BEBLUBE)

BREBE J7a-AFVYNERHOREBAE. THIITLALAFIRHANINAFY
RENBDOAF Y REEF+ V7 -TCTREABEZERUBELSIEEBEA@MIN. ALY Y
he RUD L, APOQYFOA, RTZFVILRBREO2MEEAA V28T E Y7 ~
T, ¥+ EFY-RF+ )7 -2k UhBEETRIMA A OBEGLAKTHE- 2
. BHOBRABLLIRBRAESBRRBLUEOL., AMBHEGZE U TREBERCETIREL
Rohke ThEF+ESY-HNBANDEB A VOEBSRLLIVE-YBOAUDBEET S 12



HEEXSHHh D, :

BEAERIC LI N8 BEAROIREUEK IS L. 1Hl2EAAEHEFYYT -
TREIPZHFHAARIZNHENBURIhZILBERD oM. 2HE&B A %S
BLESYT7-TRHIHDREAFVEBCLZEEAINIBEERS M OMENA O
o BRERKOE -V R -N— (AVFLFXVF) OE-D L VBHEL. PHP
WEZEBOBRBEEALRP oL PP KEOE -V X 0B HBR UL, PHP XER
UT72A4YeR>TVWEDOT. BREBILLVBREAS|SROATHHER-I-&Y
HEIBHUEYLHET I RDEEIONS, BEERRILK2EA AV ERIRUVLTAHF
AUUBEKEER LU, BELIZRIAT PP L DVDHBLWE-IRE5X5HDEFRS
h3, UbU. SERIEBOSIRW PP IR OBHOHRE2 LEISZ Ed . kv -
-V BhhTE-2RE5E23Z2 RNk, Fig.]l KZLINY -2 FEBRKE
ANYIL4AIRBEFH YT - RBLVTAMUEHAERY. WEDLY Fig.1(b)
RFPMPIIALFVEEZY VT -2HVEE&ERERT,

e BREIITHEHT EEBAEKLEBAAVORGRABNTHIWBHEEORER—FF
CREATVLERY. $2 Y7 -HOKEAF VOBRERLIKET 5. FHEVELEAA
VHREOLERELDHBRBE-JOBHEREMU. BRI EABIHIAINSS
hlke —HSEBREME ol CE->THEETAZLEEZ NS H. 6.5-8.70 pH FikTl
B-kZELERD - k.

REAAVOBHICLIERAEOERY BAO2MHEBEAAF VIOV TZALENT b -
Z%@‘Wli’.ﬁﬂ‘%a =| (Ileo) complax = (I.lap) pnup | Eﬁfﬁbfct?_’.5\ TABLE1
WRTENE L. BUEROESGERTCOaDEEZEESI A VOB L->THE
FEHULN, KREIDOWEFBERTI LU RPoh, FTh CThoDaldiy
BMEARD KNI SELLEBEV LGS, TOXREIDMFUAEORTRRSI EMHEE
Ehileeo RYBBARCBLVTRELUTZHOKBENMES T3 bidentate HEEY. &
BEACBVTREHRMATCZEOXBENME 33 tridentate HENE LT
2LhHEEIO>HL S,

-
Q)
:
TABLE | Comparison of «a Values (a) o {b)
among PMP Derivatives of Aldoses ax . 5
ES& 5 o
H o =
lonk a Value “ o |l <
Rib Lyx Ara Xyl . §
2 o . a
Ca2* 3.0 4.9 6.2 6.7 - 3 =
Ba2* 2.6 3.4 4.3 5.5
Sr2* 3.3 4.8 5.5 6.9 :
Mg2* 3.4 3.9 5.9 6.5 Hi “ —
Pb2* 0 0 0 0 0 5 10 15 0 5 10 15

Migration time(min)

BO2" 2.9 3.5 2.2 1.1

¥Concentration. 100 mM each Fig. |. Separation of PMP derivatives of
- aldopentoses in carriers containing Ca2?*
(a) and Na* (b). Capillary. fused silica;
Carrier. 100 mM Ca(0Ac)2 (a) or 100 mM
NaGAc (b); Applied voltage, 10 KV; petec-
(@] tion, UVaas. :
1> S. Honda. S. lwase. A. Makino. and S. Fujiwara: Anal. Biochem..176 (1989).
2) S. Honda, S. Suzuki, A. Nose, K. Yamamoto. and K. Kakehi: Carbohydr. Res.,
in press. 3) S. Honda, E. Akao. S. Suzuki, M. Okuda, K. Kakehi. and
J. Nakamura: Anal. Biochem.,180, 351 (1989).
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MAPPING OF N-GLYCOSIDICALLY BOUND OLIGOSACCHARIDES IN

GLYCOPROTEINS BY HIGH PERFORMANCE CAPILLARY
ELECTROPHORESIS

Faculty of Pharmaceutical Sciences, Kinki University
Susumu HONDA, Shigeo SUZUKI, Akiko-MAKINO and Kazuaki KAKEHI

Oligosaccharides released from various glycoproteins by hydrazinolysis were labelled with
2-aminopyridine, and the fluorescent derivatives were analyzed by capillary zone electrophoresis.
Direct CZE using acidic carrier allowed separation based on degree of polymerization, smaller
oligosaccharides giving shorter migration times. On the other hand, CZE as borate complexes
under strong alkaline conditions permitted separation based on hydroxyl group disposition. The
combination of these two modes was effective for mapping of oligosaccharides in glycoproteins.

(>

e A IOREMHA. WHRE2MUEUTELS2HLTEY, HHANMBEBBOMIC
BAMERXDD X FHNEL3ED, CORAEASHIILTILENRSD LBEDbh S,
FLTEZOHRUBOVTREY, HHPALMECI2N - AT I EOMBRAL AT
W3, ¥FCIL,. HPLCI X 3MHADoHELX WS 22 ALAhTERWE YR, VY52
TVMARILEET B LVWIRAEL>D T3, SEIEHPLCIYSIYHEWSRER
PbOoX+ES Y —BEUKBIEY, HEER (LY7o 4L) LEBHOSE
cRBILODWTHRHEL -,

TERYS
X :MEORMMIIERBRESIL Y ParyFNA v AHEL3-30R0.16E # EHEMA ¥ A v,
2MWME+ €5 Y —iikScientific Glass Engineering M D 7 a - X FJ Y A K

(HWE 50 pun, £ X 60 cn, HHHL 30cm) @M LA, BB B THEXBER
BIO-I0LCO 7O -V BRPE2UBLT.,. AvhASLBENTEDRLIS>SIZLELOEA
W, RESA: BE2R:RANSAROMELHOLE, X+ VU7 —: RO
BHReMPAUAVHERYBBEROBTEEAVE., RE: TROBVOEAWE., =
2MYVBAHTZTALT I (BB —2BH#HA) . VbS5 7 2 2,
JaFaroJUry, vIOBRLM TV Ay, a-BEWMIORIT (WTFhH
AlS) . VR ILF7—E¥B (e —2ABEH) . Wa2 RS D
Slomm: By R IBETPCK— bV 7o el LTHWARTFFLERLEEK., ©
KovvoemaL T @I er, WHOMRALEM: Haseb VD R IWHL T,
B 73 /7t VEHAoBRARBIEYVIILPIVE (PA) 28ALE. B
B R B K320 oo, HEWR 390 nn T >, BWHOFEE : Takahashis Do
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FHECMUEUTHHABIUCYAMAHPLCILLIARBIEMED L ICHEL £.

TREBLIUT%ERE)
HEMYY - REAKD BUoOBBHEE2AVW. AYINMNFTVIHMBER,OH> R L
BMLEEZR, BAMLLESSOMATETCH> L, BRAEOBE WA Y TS
-V 2 4 i, BAK20E CAMEN:, AU RIBBHOPABBRIZO>NWT
bELLTRMAECESK BB ER ST L, 2BHE Fig. 1 LFR¥., £FY TH
RIBEOEYVINLF7 I/ HELL, A—-RBBEIODEADGFYAX, LENSTHSE
BULLIZHEBHY - VRIAKBRXITEDhEEDTHD,

A @A A e L TOYV-CBAKN ZOFT—FToRAYV ITHOXBREDRK
ODBNZETS BT RLDhE, ROBBHH (PH 10.)ERANVWTAYIALNLFY
THERKOKBDEITA>L LD, HEDHRBUEETFTEVWLOD, REEOH VD
ORI VHBEBHELERLE, 2LRAE. B4 D3 A 7OWHHALHFTTI>MA7NLT 8
COWMPEMCT, TOIBEMEMNRLL A, ZLHMAOBERAMOBALD
MBIk FLASEXBSHhE (Fig, 2) ., bolis RO O BIZODNWT
CROE K22 AN S (N S

CheoDiliE— FEMMHT I LLYMEIURIROBHAOLE AENXTMRT
BB RRIN L,

N
1 “’uﬁ-N-N m)‘,:)“““
M

6
N
[T AN
-N-N
2 'r:)::)“

N 7 WM .

MMy,

3 c.?«‘ﬂ»'"’" uM
N

M-Em)w.n-u AP

M) N
4 Dﬂ M)&)-N-N M = Mannose 56
:)“ N N = N-Acotyl-
M)M ».N-N glucosamine
N}‘ G = Galactose
5 MO N A7 AR-Glc
—~ o 2
! ! " GoN)w))’N’N
0 S 10 N l
Migration time (min) —
Fig. 1. Separation of PA-oligosaccharides 6 é tll 6l é

from ovalbumin in acidic condition.
Camgrg 0.101\/11 9£>hcl>lsp(}mte bufferl (plll-l 2.5) Migration time (min)
containing 0. ydroxypropylcellulose, : : : .
applied volage; 20KV, delecion; 320 FIE, % Separation of BA-ligoseccharides
(€x)/390 (em) nm. Carrier; 0.2 M borate buffer (pH 10.5),
applied voltage; 10 kV, detection; 320
(ex)/390 (em) nm.

Fxika

1. Y. Yamamoto, S. Hase, S. Fukuda, O. Sano, and T. Ikenaka, J. Biochem. (Tokyo), 105,
547 (1989).

2. N. Tomiya, J. Awaya, M. Kurono, S. Endo, Y. Arata and N. Takahashi, Anal.
Biochem., 171, 73 (1988).
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ANALYSIS OF PROTEOGLYCANS BY HIGH PERFORMANCE CAPILLARY ELECTROPHORESIS

Faculty of Pharmaceutical Sciences, Kinki University
Susumu HONDA, Tetsuji UENO, and Kazuaki KAKEHI

Summary: Various proteoglycans were efficiently separated in intact state, by
capillary zone electrophoresis (CZE) in borate buffer. Isomeric chondroitin
sulfates were digested with chondroitinase ABC, and the resultant oligosac-
charides were separated, either directly or after derived to the 1-phenyi-3-
methyl-5-pyrazolone (PMP) derivatives, under similar conditions and detected
by UV absorption. The PMP method was suited for micro quantification of these
proteoglycans, as exemplified by rapid determination of urinary proteoglycans.

(EUic]

TOFF TV IE7I/BEVQYEPORIBVEVHECHBRERENES L
RPREOEEBELLS. IRV 3BORMEEETCHLY, BHIESMNAOh IR,
BEERHCEEIOTLAPENRTH 3. KBPHBLEFEETZITOFFIT VI ORE
WKL AFTZ3HAUBOIMBTH2 DB RPITENEREIN S, ChETOL
CHELUTREBRIOQAI M I T 4 —RLNO—-A7 7~ MRBRRKBRENH
WohTERN. SE*X+EIV-—BREkH (HPCE) Li3 B HEHASIERL
ke £h. HINBEEVHEBEEOEAMHEBEOEV2HEICIEET S DL, HRIEOS
VARBRERALVTITOFAT YN EZBU. ERUVETRIOA Y IERRES T
SOMBHNRFETH 3., COHEWLXHULTHHP CEDTREN £ - 2o

(EER]

EG. RF TasFrysryESGEuTayiof4FUBREBA (4-TRE. %K.

HEIL¥TE). aYF AT VHEBC (6-I8. ¥ AKE. ELEIE). t7LOVE
(b PXVH. HLEITE) BIUANY Y (Tﬁﬁ\me)whfnébeUAﬁ
PHWVWE, aYFa4FF+-—HEABC (Proteus vulgaris) WHEILETELIVIBAU L.
RFBUI~THEROBEHEGEHAVE. RBh7ozriJYyhr ol B#kK (5.0

ml) 2 2.5% EFAEYY2on YR (100 1) BMATEUUL. 4°C TI1RK

BU 3.000g THELOHHUR. LiFRETHANW KL MY DY Lfate 95% 5 ) —
U (3.0ml) BMATEKCEMHEGL. EONHMU L, XE CBUBHKOREL2H

VRUET W k> TRBTOFA Y V2N VR, BELSHED JToFtY

YHAVERERIIZOREY. $33VEERTOFAT VA ORKER Tris-EBREH

i (ph 8.0, 10 ) WEHULU. aYFaAfFF—EABCHI® (20 ul, 20 mU)% hy
A 31C. 15 hry, 4% anN—}Uke AP ZTOEE. TRUTRORIERLLLYP
MPHEH¥% L UELDBHPCEWR LI YAHT UL, PMPH{® za2Fa4FF-E€A
BCAREILIVBOWETOFAT VA NBWREZB U, %iEI 0.3 M NaOH (30 u

1) BLY 0.3 M PMP (1-phenyl-3-methyl-5-pyrazolone) X% J — L@ (30 1)
20X 70°C. 30 min RISXEAE2DB. 0.3 M HC) (30 1) X TRIGGABFfOIU.

BEIFL (200 1) £k (200 #1) CTHRES L TBUDOPMPE2BWEDOBKER
WEZEU. skiieKk (50 ul) WHEMUTHPCEWR XY AT LU, HPCE Beck-
man P/ACE Y A5 L 2000 AU TAHEITohe #+EIFY —-WWEAHNE 5 un. §




HE S0cm D72 -XFYUNERBL. BHNWEFAFTRCIVABERAV R &
Hicld 214 om B IENBBEREHMH VL. BEILVFZFoVOKE 0.13
polybrene 8L 100 mM RIBBEE (pll 9.0) B $ V¥ —& UTHREFTL.
6.6 min WHIBT 3V L7Fov0OE -7 R RBERE (NBEK: REERT MY Y
‘L\) ’Eﬁgk‘ffﬂbko .

(&%)

TOFASYNYOBERE TOFATVIVRILKEY VEDHEBRELDLOOD
T - Yk & ZEEAENMEIh N, YV UBBHBEBVWRIEES. B0 5
gUHEIhRMNok, UDU. ROBELZETFy Y P—RHVAERYERSES A
R XBREORMOEVHRAIXHh. FHEUBEILE. CORXRUETOSHNE
Fig.1 WRY. E-V7OEBVRIH>OBWHTFOLY—ERRBLUTWEbDLESE
xAohb, ,

BEARCIVERULTHOAYIWORET TOFATY A YERRN. 5350
BEBERENCABRU TTHIIA Y ITEE2ETIBESVW S DhHs TV S, SEWIEaY
FO4F+-EABCHAVTEFLERE TR 2. COBREEBaFOA4AF VHEA.
AVFO4FIBBCHOFAETLADI-LS, ADI-6S 2ET I . THoldl. KYUBIE
EHY*YY Y -2HVAE, BLVRAHMTE S, UHMU. 214 nm W BT 3 EABBRIN %
BEUVUTHLENFEERENSS< o). PMPHEUARILEBRUEZOBE—DO X +
V4 —THHUR. Fig.2 CRTEISCHEMBIURHBRELDUHETELIERRS
irao

Bb7o0FA7Yyh ot LidogRICESE RbhrLaZEreFrEy v
LA 0Oy FETHBENUV. 2 Fo4FF—-EABCHILUEWTPMP EXikiL
U. BIROAFEREVBIUVR. 22FO04F UOBBABIUCEREAVTERUVRRRE
BRI a4 FUBRBABLIUCOEBERDRL IS, REAETROESI R
EFExE LR, RB1 (23F, B#E) A 6.2, C 2.5 #Hl2 (b4aF B
) : A5.3. C 2.2 (BhilgWwd¥hd x 100! pg/mg creatinine) o THLSDIE
UHEXhTVLW3aYFa4 FORBAVYCORYTREBIUILZFVREPOE
ATRYBDOEFELId A, COHEBRIBRBIOFATYVI D ORNCERHTH 3
ENRENT =

7))
-
& & —_—
Ol & + <t -
] e ke’ wtla
) + H|-A|<a
alfflo o < a
s vy o <
0 T o
Y g 44
3 o
~— L 3
A RE JJ
>
e
) T
0 5
Migration time (min)
1) ) 1
0 10 20 Fig.2 Analysis of the PMP
Migration time (min) Derivatives of Unsaturated

Disaccharides Derived from
Proteoglycans with Chondro-
itinase ABC., Carrier: 100

. mM borate buffer (pH 9.0).

Fig.1 HPCE of a Mixture of
Proteoglycans. Carrier: 20
mM borate buffer (pH 10.5).
Applied voltage: 15 KvV.

(i) Applied voltage: 25 KV.
1) N. Di Ferrante, C. Rich: J. Lab. Clin. Med.., 48, 491 (1956).
2) H. Saito., T. Yamagata. and S. Suzuki: Jl. Biol. Chem.. 243, 1536 (1968).

3) S. Honda, E. Akao, S. Suzuki, M. Okuda., K. Kakehi. and J. Nakamura: Anal.
Biochem., 180, 351 (1989).
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THERMAL EFFECT IN MICELLAR ELECTROKINETIC CHROMATOGRAPHY
'Faculty of Engineering, Kyoto University

®Faculty of Science, Himeji Institute of Technology
Takehisa KATSURA' and Shigeru TERABE?

Enthalpy and entropy changes in micellar solubilization of o-, m-, p-cresol,
2,6-, 2,3-, 3,4-, 2,4-xylenol, p-propylphenol, p-butylphenol, and p-amylphenol
were calculated from the temperature dependence of logarithms of the
distribution coefficients on temperature. The distribution coefficients were
measured by micellar electrokinetic chromatography with a 0.054 sodium dodecyl
sulfate solution at pH 7.0.

1. BUsIC

BRUKBC /O NS 74 —0FBE*BATEI L C.BRAMICHELRE 2 BRI
SVAHETEIEIDICLEHBIOIMN /S 74 —R. FYUVY—LHTI2RAH2EOHF
PHAFREEREZSBBEPCMA.RB>FOFY VY- oHEEROZR2ABALTHRE
27058 THd, CONBAXYIVY—-LLTAAVERBESHAIELEHET 0
A IR ITOIMN TS 74 —(MBKC)TH 2., BRxBG. I ENVBBIu b VS T4 —
ZHALT UMCBELEAE(L)CEVWIEMTB{LICBY 2R IEROVEETFo =,

2. Bt

B IC X, BECKMANE: D P/ACE System 20002 A, =Z L. DRy ES Y- L T,
AES2un KETecn(FRHES ) D7 a2a—X R A EZAW. EEER L LU TO. 05MBIER
RFESNF P LSDIS)DO0. IMA D ERE-0.05MY YERESHE(pE 7.002AnE, RS
A& . IMEE (0.5 psi, 1s) iC&ok, MHICE. 214mmTOBRIEEEZREL =,
P/ACE System 20003, ¥ v SV —BEHMICHREEREILIBBAEZBALTWS,

3. Kk :
Bk % BHOKEDPERUCIBVAKFETOREINEOLLEERT D L.
k' = (tn'to)/to/(l‘tn/tnc) (1)

TREND, . BHOBRMNTH S, K. RUIENHOBERHETH S tok tacd
HELCR. I ENCREBELALABILEZAT . KHBICOAFEETEIAR) -V BUI BN
HICEBEAEITRTRYRAEZNERBTCEETIRLELF ALY ILE2. FhFhoHobL
— Y- LTHWE, K, ISEVHOEM V... KEHOERRV. AU LBREAEBRKEH WS L,
k' = KVac/Vaq (2)

vEE2HA2, AQECBVT Vo I AHEEHEABECAOERILIBECICES I WTRE
S3IBNBEC.BANBVERT I LTCHETE V. REASLAERI O V.. 25I0WED
DIEFLL HERCEAVWTERRDEDCHITS,

Vmc/an = {V(Cnf-cmc)} / {I'V(CBI—CMC)} (3)
IENBESBEVR. XQ)oEZosBR 1 ICGEHTE . R
k' = Kv(Cs,-CHC) (4)

BT, AIBRE2ZFAT.ERETRMWICEVK PO HEIKERD,BNBETOMHK
LT Fsay h¥3d L. .van't HoffO
In K = -AH°/RT + AS°/R (R:&IKEH) (5)
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4. BRERRUEE

Fig. LI . FIMBE#ZELZETNEL RO 0BEABERv. KEEERT., UilicHs
(ILEEIC. COEIRK OB T 2 —UBIC L2 BE ERICEERNS 2 0T veod
ODEETHRBLTBOAIK DEZBEZREICS T2 DELLE, BBETRDEK
DEMS . RQELARG)EZAVWTREBEECO DEERDB LI TES, Fig.2id. ln K%
TZxz) - VEHEKO7 VX INEBEORFRICHLTTay NLESH O T, HartinBI AL
LTWnwd, Fig.3ic, ROICHWY/T M ULTIn K 270y NUEBREZRL.ZhADDR
iz AH°, AS°H{H % Table lIc|RT., ASCRHREDEZ LY BHOBKENAZ S BBICH
DT DFEN . PUXFINBHREOHRIELS BRI ICR-TRKERWHAE LD, CORRLY ., 2
NODBEOIENTEEI. IS EIVLEOHEERLEWIEIVOBULS KBEOELICE S
tEAOND, BMHEE2NA220. DEEBBRL UTHRYERE-Y YREBEBEORDY I,
0.02M piperazine-N, N’ -bis(2-ethanesulfonic acid) (PIPES)-0.02M NaOH $S&E¥ % B\,
Bohi=AH,AS" 2 B LU TAHALNHIBRARTH =, Thi ) BAHEREBICYEY,
NEBEEOMBERMECR W L Xbh o,

0, o-cresol

9
@, a-cresol
8, p-cresol 8
A, 2,6-xylenol
a, 2,3-xylenol 7
T T————— |8 u,3,4-xylenol ’é
. ] v,2,4~-xylenol —6
\D\N v, p-propylphenol 5
S f—o—2 21 O, p-butylphenol
' === 0: p-anylphenol 4
mﬁ 1 ) ) )
'] 1 2 3 4 5
) j CARBON NUMBER (n)
0 05 Vmii?,m 51 15 B Fig.2  Dependence of In K on the carbon number (n)
Fig.1 ‘Dependenc‘e of capacity factor k' of alkyl chains of phenols.

on the electroosmotic velocity v.,.

Table 1  Enthalpy, entropy, and Gibbs free energy changes
9
6 in micellar solubilization with SDS solution.
- ,/#/05 AHC/KI AS/I AGU(40T)/
%M solute mol”'  mol"'k"' kJ mol-*
. - 8 o-cresol -10.3 5.3 -12
— a~cresol -10.0 6.6 -12
—ts p-cresol -10.1 6.9 -12
< P = 2,6-xylenol -11.6 " 6.9 -14
i 2, 3-xylenol -12.0 7.0 -14
7 3, 4-xylenol -12.0 7.6 -14
o 2, 4-xylenol -11.7 9.2 -15
p-propylphenol -12.3 16 -17
3 p-butylphenol -13.7 21 -20
2 1.1 3'3 p-anylphenol -14.3 28 -23

Ly 103'3K

Fig.3 Dependence of In K on T"°.

M@ (1) 8. Terabe, K. Otsuka, and T. Ando, Anal. Chen., 1985, 57, 834.
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EFFECT OF UREA AND NONIONIC SURFACTANTS ON MICELLAR ELECTRO-
KINETIC CHROMATOGRAPHY
'Faculty of Engineering, Kyoto University and *Faculty of
Science, Himeji Institute of Technology
Yasushi ISHIHAMA' and Shigeru TERABE?Z

In micellar electrokinetic chromatography, separation selectivity depends -
on both the aqueous phase and the micelle. The effect of urea or nonionic
surfactants addition to the separation solution was investigated. The addition
of urea to a sodium dodecyl sulfate (SDS) solution caused decreases of both the
capacity factor k' and the ratio to/tuc. The addition of nonionic surfactant
like Brij 35 increased the values of k' and to/tmc. Linear relationships were
observed between In k' and the concentration of urea and nonionic surfactants.
Either additive altered the migration order among some solutes.

1. BLoic

HE/OY RIS 74— (BKC) i, ¥ v SV -BAKBOFEI, YOvhFS594
~ORBAEBALEHBEATETHY, REGEAS LRSI F Y EF YU v —% 5
MABRICBEATDECLT, RERZONBEREOBVICE > THMELS, v P—L
LTAZ I RIERAWS IRV BKC (HEKC) ICB i 2 HEERIRIER, Jav kY55
A —OETHCHAYYT I €L, RUBHMICHYT 2 KEORETICAEL KET S, &
ETCRAKHOEBEEZEASIEDICRE, IEILOBHEEEADEDICE/ A VHERERE
ERoBEmERAEZRICODVWTHRS,

2. £8

DHEBWE. 0.05 ~ 0.1 M SDS % 0.1 M ARyBRsE - 0.05 M V) VBB G (pH
7.0) CBRL, BiciEhAEZmATHMULE, $YE¥S5U—1F 52 £n i.d. X 50 or 70
cnDbLbDEAVE, RHBEBAYASLTEIBRRBEBRERAVWTITFo%& (210 mn)

3. BRERRUEE

<REOHE> ‘ ‘
REBEL K OMBIIEBMRERL (Fig. 1) | to/tae 2. REBELHICEIPL
7z (Table 1) . ZhvoDRMRAEZH LIS, PTH—7I VR 23 BMEADO—FHHEELE2{To =
(Fig. 2) . REGMCL2BREOTLIZHOHTHY, PEEPHBEIHAhTHWSE, —F
SRERE 4.3 0 TiTbhE, REEZBENLLVWE/SICEL>TWEE—Y ., RE 1~
SHERMTHELHHETEEDN, WOFHTEL>TLEVWLHONEEICIIRIIL b o
7-:-0

K OBVIRFBEHEMICL LB >T, BHOKBBEAODEREPEREI ENVEE (CHC)
MEMULEEZDTHS. X, to/ta. OB IZ, SEIVOFHFHEIHMMLEZ LKL B,
<EAFHERBEEFIOZE>

SDS i FEA A VHERBERUERNEMADLEEGIENEOKYIBIOFEHHE, RER
BAAELBRZLATFHEHh S, Fig. 3, Table 2 iCiX Brij 35 (RUA > F 1L v (23)
RFINZ—FIV) 2HEMULEBSCORBRERLE., REOBALERIC, RNFBE L
In k' & OMICIZEBRBEBARILE, to/tae DFRFEYMMLTHE, ZHhERPRY,
BEIBNVEBRICHES ILIVOEHHEBEPVICELD, BRECHBTFEANADH, Z0
ﬁﬁu\mﬁwmiatﬁﬁéﬁaﬁuw$9x%uyF?ywx—?w/;muourb
FA#TH o= (Table 3) .,
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CHIRAL SEPARATION BY MICELLAR ELECTROKINETIC
CHROMATOGRAPHY

1Department of Industrial Chemistry, Osaka
Prefectural College of Technology

2Department of Material Science, Faculty of Science,
Himeji Institute of Technology

Koji OTSUKA! and Shigeru TERABE?

Optical resolution by micellar electrokinetic chromatography with chiral
surfactants was investigated. Six PTH-DL-amino acids were separated from
each other and each pair of enantiomers isas optically resolved with a 50 mM
sodium N-dodecanoyl-L-valinate/30 mM sodium dodecyl sulfate/0.5 M urea (pH
9.0) containing 10% methanol. Under the same conditions, some other enantiom-
ers sucii as benzoin and warfarin were also resolved. By adding urea to

micellur solutions peak shapes and resolution could be improved.

1. BB

SENHB IO PS5 T74—-(MERKCHZ, 41 F vEHBELXITR<<PEMESL
YbRAAKMTRIBEINMTESLIFEL LVIHELS AR TWS, MEKCIZH
WTHF SNV L2REBEERAZRABVWIZLIRED, iIRBERHNORXREINVTHETH S
EBZHETICBENLLZ>TWS, TITR. IV E2RABEEANELUIN-FF
A24ANW=L=-XYUFPYIL(SDVaDZRAWEBEGICOWT., I ENBIHEAD
H2DOFEMHrRESTAEICBIETERBCOVWTRFLEAERZBE T 5,

2., £ER
SEBAEMEICIE. AES0 un, HYHESO onO NARABO T 2 —-—XFY Y IE

FPAWE, S ABIRE. SDVal%d50 oMY Ui M@ (PH 7.0) F 721250 oM
FUBEMTGNG(PH 9.0) CEBL. SHICHKBFTYMVFPYTL(SDS), X%
=N, REXEY4BEMUTHBELZ, AR, FR7z22VFF YLV
(PTH)-DL-7I/B(72 =PIV BBE)ZRAVWE, EREIETERHFT.

ﬁ?ﬁ‘?fio

3. R -HE
HBOPTH-DL-73 /85520F 721225 sM S D Val(pH 7.0)TRHREIH X

— 81 —



hEM, C—IBRIEDTE
Pokll. ABIRICAY /-
VEEMULARTRE-I7BR
BB IHERIED
mEL X, F—0YTHEMAIE
JlamaBEdohi(2], E—
IR OBBICIZRBROTEMD
BROTHHLHEBWNICD
MhoTwab (3], SDVal/ A
By —-NERICRERBERMLEE
ZA, E—IEBREFLLIUAE
EhEPEEL—20FBI ()
RELLTEIIELL E (2],
FZT. SDVaalOEEL®
{THLHRRREBEEZELL
TFrOELEMA, X518 D
SEFEMULUTA#BIREOWH
#E-7, TN, BWOPH
9.0 2L, FOHEE. 6 |
DPTH-DL-7=/0F

I NaEHER &N (Fig. 1a),

EFi, ZTOMMONWLS 22 DU B
RO bBER SN E, —
#i%#Fig. 1b IR T,

2
(a)
1
0
4
6
3 ° (b)
o [ U N
W
T T )
0 20 40 16 20
Time / min Time / min

Fig. 1. Micellar electrokinetic chromatogram of
(a)six PTH-DL-amino acids and (b)benzoin.
(0)acetonitrile, (1)Ser, (2)Nva, (3)val, (4)Trp,
(5)Nle, (6)Aba; micellar solution, 50 mM SDVal/
30 mM SDS/0.5 M urea (pH 9.0)/10% methanol;
total applied voltage, 20 kV; detection, 260 nm.

SDVal2 M T o RGO ZRMOGHERBERICENRLE T,

[1] K. Otsuka, S. Terabe, J. Chromatogr., 515, 221 (1990).
[2]) K. Otsuka, S. Terabe, Electrophoresis, in press.

[3] H. Nishi, unpublished data.
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Saparation of Polycyclic Aromatic Hydrocarbons by Cyclodextrin
Modified Micellar Electrokinetic Chromatography

'Faculty of Enrineering, Kyoto University

and *Faculty of Science, Himeji Institute of Technology

Osamu Shibata', Yosuke Miyasita', and Sigeru Terabe?

In micellar electrokinetic chromatography (MEKC), highly
hydrophobic solutes such as polycyclic aromatic hydrocarbons (PAH’s) are
eluted at the same migration time as that of the micelle, because they
are totally included into the micelle. Cyclodexrin (CD) modified MEKC
(CD/MEKC), in which CD is added to the micellar solution, was applied to
the separation of 16 PAH's. Fourteen among sixteen PAH’s were separated
with a solution including 20mM v -CD and 100mM SDS is used.

1. Lo

SENBIBI/OT b ST5 74— (MEKC) &> T, v ESY—BAKBO®
ERERLLTKEINCHHELRBOSEEN TR 2E, LZHAHFMEKC
T, HAEOBWRBOSEERTHCRTDAER Y, Thit, BEAEOHE VW
BRIEIVCEOHEEERAN B, BLAYIELNOBHEKETCBEI T2 TH
2, CONBEEXBRTIEDIC, PRBBCY>I7aFXFAPMY Y (CD) A=
OAFATIaFFAMY vEHIEIBBI/oT bS5 71— (CD/MEKC) TH 3,

CD/MEKCOEAM%Fig.1 Ki”n?. RBREFCHAENIF B TKIC
BBEREST, CDLAEHEE DL 2TVWEIDIENEHYVAEIATHWEIDADW
THhIP2ORBEE2 LD, CDOHNRARBAKETHY, CDFIIEBNERMYAEFHS
CLRBVWOT, CDLH#HEREEBRLTOWIRHBEIBEARENET, I ENICH
DRAERTWI2RBEIENVOBUEECTCBET 5. MEKC TRBEKENF
rHoEEh Lo =R b, CD/MEKCTR, CDLEk%2BERT S L
Lo TBARENEBETBH T 2BHMIMAZIOTHENTRER S,

2. ER
FEAFYESY—CEAROLn, £2K80cn (F%)&K60cn) D72 —-X K> Y
hEE2HAnwE, R ikJasco UVIDEC-100-V 2 AW T210naTRIBR I %2 4 >V H
SLTHMELE, PEBHELLTIE, pHERVLAEZLOMAYEBBBERIC RS
SIWHEFT UYL (SDS) LCDBIURK:2BRLEDOEAVWE, REBEA
BEZETHT-E.

3. BB

Fig. 2iC16 i PAH' s:QELE/nv bS53, CD iClda, 8.
TO3HMABHAEN, aldFYEFI—DBNINSTETLRBEYHELEAIDREDT,
BEUY—CDEZAWT1I~B6nRABEFHLEGER, vy —CDOAINEHLTWY



DLHWiLE, £ SDS L CD 0BREUEMPBMICHEBIDIERDNIDIDT,
Fig.2 O%#Ty—CDO@KE%, 10 nM, 15mM, 20mH, 60mM L EAX THIEZ L
A, 10nM, 15 TR AFICHHMAD»D BRI, E—=JHEN2TULE WHEE
o< Fbhitdok, BT 1 ~3 -V B HRELED D=,

Fig. 2T, 810, 1214 h TRV, Fig. 2b AL ERH#T
vy—CDORDYWICB—CDERAWREZO2HEBIMETEE, LML, 20
SGRANMICEMI A2, LYBRKEOB—-CDE2AVWTOSERZRI T

Hbd, W %
- , ot
4- A =" [{5

V“ O)c:ﬁ@l 'OEL“T>

Bchomatio illuatration of tho soparation principle
of CO/MEKC

1 oloctrophorotio migration of micollon
>1 olootrooumotlo migratlon of cyclodoxtrin

Fig.1 CD/MEKCHEHAK

100 mM SDS, 20 mM y-CD, 5 M urea in
100 mM borate ‘buffer (pH 9.0)

. Naphthalene
50 pm i.d. x 800 (600) mm, 25 kV

. Acenaphthene

. Acenaphthylene

. Fluorene

. Anthracene

. Phenanthrene

. Pyrene

. Fluoranthene

. Chrysene

. Benzo(a)anthracene

. Benzo(b) fluoranthene

. Benzo (k) fluoranthene

. Benzo(a) pyrene

. Dibenzo(a,h)antharacene
. Benzo(g,h,i)perylene

. Indeno(1,2,3-cd)pyrene

-
ovao~aounoWwNe-

w
b et Pt
WA =

~3
-
-3

12 14

=
aw

e

T ) oo {
0 20 40 time/min 60

Fig.2 CD/MEKCIiCL2PAH' s o®40HE
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EVAUATION OF THE MICELLAR ELECTROKINETIC CHROMATO-
GRAPHIC MOBILITY OF METAL B -DIKETNATO COMPLEXES
Department of Chemistry, Faculty of Science,

Tohoku University

Koichi SAITOHN, Chikara KIYOHARA and Nobuo SUZUKI

Electrically neutral complexes of acetylacetone or 3-methyl acetyl-
acetone with Cr(Ill), Co(ll), Rh(Wl), Pd{I) and Pt{(II) can be separated
successfully in an electrophoretic capillary filled with a micellar solu-
tion of sodium dodecylsulfate (SDS). The mobility of each metal complex
is interpreted using a distribution concept between the SDS micelle and
bulk aqueous solution. The distribution coefficient of each complex is

linear to the partition between dodecane and water.

1. Frabic
*y¥3)V—V—VRBRKH (CZE) . nlL X NVOHEBBRORHBHENRE
THRCLULWHELBODTUROTWLEINETHY., SHFEHTCRHACHLSEGEY
D20OHB. DIL, AFVHEREAEHNBREAVWECZERI IR Za< b
73724 — (MEKC) ELTERELLZFHEEXLABIEICL, ChELYCZED
BRGEITAEICIE AL EBBLLERBA0ER LNFEh 2, XTRCE. FL—F
NEBRBEANOBRAELZFARZ LK. MEKCRTOSEEBMSBHEICLO>WT
EZE®LI,

2. 2 R

KAV AXx» €S Y —ik. HHESOmm, AER50un, #iE35un. XHBRE
BHIZY VyRE. A2BRER LD ZoplE T-9ICHEBI LSS 2B/ MU THWE. &IE
REABBEGHEAB (0-30 kv, 0.33mA max)., WP ICEHPLCA R MRS (B
SPD-2A) ZCZEffkc S L THRALEL. @B E L T Cr(M), Co(M), Ru(U).
Pd(ll). Pt(D) 7 F A7 bF b (acac) $ith. BLXU3I—AFNT7ELFLT
Lhr+ b (maa)ikERAVE, REBRCEEDHENERAARBLLTZ MV SR
BA4Axu—0B%AEML,. BEXXRIIVPH Iul 2Fxrx Y —RRPFAL L.



3.8 B

SDS BBE10-100 mMO KR BW T, Col(ll),
Rh (L) .Cr (M), Pt(1) dacacshik i IEw[ 1)
BECRBELYERCTHZL . FrET Y —
NECORCTHBIHLE. BHEMtPRAD &
ARILNOBIHIEN t.. Lt BABRBML LS
BEOBMBENt.OMBTHHLLTEER]OD
e NVF4—7728—(k')ERDI.

1+ k'

ts= to (1)
1 + (to/twe)k’

E¥Kkok R, APHBRABROMPRLUSD
MicikELiedro7=. SDS BIE (Csps) MER
SENBE (coe) UTTR ¥XTOMEKIERE
SABBERECHBHL. coc LLLETHKEI L
BECHLESRMIBNLE. COERP S,
BhoABIEIEAH- LI KHBOSER
HBEIhATWEH L PRBREND., CTOL E,
FEEHEHEZK. SDSORE (BTN &
Vsost T 3L,

k' = K-Vsps (Csps - cmc) (2)

BWMEIZOWT k' vs. CspsD T Uy FDHE
RUMBAOABRS» SRO12K-Vsosk, FTH

V-kMABRGEBP s vt HEBELLLLZAWE

ONBMITRIFLERNKRSED S Il (Fig. 1), 1

Pllhses. chooEE It KES
RARLTWB bDETRBIHh S,

hotkoBHEOTHAO LEBEKM KO
IR AR B XTIz, Paoarn® 2,08, 20,0 TH3
Cr(ll) ® maaffithk L PAd(H) Dacacfikic >N T
Fig. 1CRTMEHRP» SK-VsosD T E L T,
shehioz, 350 BBSsh. chicienwy sR
MERIZ. #hFhl09, 380THD . Fig. 2T
Ry¥LO>EDEEIOT:.

MEKCI LRI o EBABE BBk oL L
LTLHLEATHY., FOBMBEOTFMRIBNT
B—EoRBREFT— oMM BNFEEIHLS.

— 86 —

Pt(acac)z

Tog KV¢pe

Cr(acac)3 4~

Co(acac)3

an 0 0 2
109 Pyodrw

Fig. 1

Log-log plot of K-Vsps

against Paocarw.

2

| A

0 10 20 30 min
Fig. 2

MEKC separation of metal
‘complexes.

Peaks: 1,acetone: 2.Co(acac)s
3.Rh(acac)s: 4.Cr(acac)s:
5.Cr (maa) s; 6,Pd(acac)2:
7.yellow OB

100 mM SDS + 20 mM

pH 9.2, 230 V/cm.

Solution:

Na=B.0-.

log K
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CAPILLARY ELECTROPHORESIS OF PTH-AMINO ACIDS.
Department of Chemistry, Faculty of Science,

Tokyo Metropolitan University

Ayako Takahashi, Tomonori Izumi and Tsuneo Ckuyama

For this purpose,micro capillay column of reversed-phase had been used routinely in this
laboratory for these ten years. Recently micellar electrokinetic chromatography(MEKC) has
developed by Otsuka et.al. So that, we checked the various factors which effect to this
method and tested the actual utility of this method for routine Edman method.

1. BLdic

SEVYBIaI b SS57 41— (MEKC)ZBWT., PTH—7 I /BN TE 22 L IRBEICKIES
KEH>THREZATNS, V' L Lo, EBICRT 3 /BMRDEDICIE. WBWADHEHS
EALTL 283 MoWE oM ER LRERN 2 BRK{GORBVLETH S,
AFRICBWTEHHPLCOSRELBLENS, IEVMBI/av NS5 7 1 — BT HEBMK
OWTKRE U, FUIL FY VETEEPTH-7 I JEHICOWTOMTR{To /=,

2. EB

[i¥] PTH-73/BEEAIES. RUPTH-7 3 /BSERKADGSED 7 = / BG5S
ZRAW:=., FFYNVERET MY YL (SDS) BiDtiioE{ERERAWE, PTH-7 3 /B
3% 72 b= Y= 1 uMP TH-7Y ¥ v —25mMEEEF bV 7 LRER(PHA. ) I B h T hIBRE L
10pmol/ ue 12 3FHEM & L=,

(@] KENc, 7754 FNX4 32 VAT L8kDMod e 1270A%* v £ 5 Y — @K, 5
AAO*» 35—, ARS0um, £R72cn (H%)R50cm) O7 2 —X K Y A&, Rk, 269nm
ZvhShBBIcE > TiTo 1=,

[¥vES5)—0%E] HHEHE LT0.MNOKELF MY T LAEAVWR Y ESY) —DONEER —E
RIS L 7=

(BEEE])  HEHEARBEL DEEMBOvVvacum system (127mmHg) 2BWT 28
Bl (B7nl) 1T 7=, dKBISHIE. 500MS D S —50mMY) Vi b Y 7 LB (pH7.0) 2w, 30°C
T. 20kVOERETHEB L.

3. iR

[PTH-7 3 /02 Et] Fig.LicHP LCTOA¥H:. Fig.2ic% v Y5 Y —BRKH) TOIHTN
Y—vERT, IRXTOPTH-7 3 /EEMUITA01C. WiElm, REX25endD 7 5 L% AWz
HP L CIiCBWTIE500fmol AT D% TRARHIMEBTH 205% v £S5 ) —BRUKEHICHB WTE30f
mol THIMEMFGETH - 1=,

[(BBRE] PTH-73/BO&Y—7ORILIGIHE., RUES OBBREICOWTHRE LDdFig.
3. Fig.d4TH 5, RHHNOERE TR, £+ 3 —ORGHESEETH -2z, ¥—7FE0H
BT, BB THB=D. PTH-Al aDV—7HX &ML L THNNRE—-I B
EEH LR, TOHER, RUFHORWPTH-Ty r &) $REFHOEWPTH-Ly sDIE>
NE—-IEEOITNBRENSTE,

[(FHL K2V MRICE>TBEPTH-7 3 /BDOM7] Fig.5lkH 3y YNV EEFYT F2 v
ARL. BRICESTHEEPTH-7 I VEEMILEBOTH D, CDLIIC, ERCZFI U9
PREHARDETHS Z LM TH - 1=,

1) K.Otsuka el.al.,J.Chromatogr.,332 219-226,(1985)
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Electrophoresis conditions were as in Fig.1
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MICELLAR ELECTROKINETIC CHROMATOGRAPHY FOR THE ANALYSIS
OF CRUDE DRUGS

II. SIMULTANEOUS DETERMINATION OF GLYCYRRHIZIN AND
PAEONIFLORIN IN CHINESE PHARMACEUTICAL PREPARATIONS
Usaka Prefectural Institute of Public Health and
Faculty of Pharmaceutical Sciences, Kyoto University

Shozo IWAGAMI, Yoshiyuki SAWABE and Terumichi NAKAGAWA

Simultaneous determination of glycyrrhizin(Gly) and paeoniflorin

 (Pae) in Chinese pharmaceutical preparations was developed by using
micellar electrokinetic chromatography with sodium dodecyl sulfate(SDS)
and sodium cholate(CA) as anionic carriers. Sample was introduced by
siphoning, and the on-column detection was performed at 250nm using
n-butyl p-hydroxybenzoate as an internal standard. The calibration
lines of Gly and Pae gave good linearities over the concentration
range 100-1500ug/ml. Gly and Pae are separated from co-existing
components in Kamishoyo-san and in some other Chinese pharmaceutical

preparations within 20-25 min.

HE ' .

HZEHELOBMDPA2BURAYTHA-0R., BHEOAEELXHAEDbETAHEETh
ZMAWATCTHBEIER T LI VER LAY, 2ORREBEBEIEDLOTHHETHS. L
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25 A

SEERBHEICEBRETIL Y 2 v HSR-25P2A V. S#HHEMEBCIEENLET
NONEENLED 7 2~ XFv Y AE (HE0.050m. K& 700mn. HX) kB K 500mm )
EERALE. RERBICIEBESP-A2 LT Uy 242 BBELTHWE., XRERAES
Wik 0.02MP KR Y BEEF b Y Y LBHRB LY 0020 YEEZKFEF MYV LBHERS
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