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SIMULTANEOUS SEPARATION OF FOURTEEN LANTHANIDE
AND YTTRIUM IONS BY ISOTACHOPHORESIS

Yoshio Hashimoto, Fumitaka Nishiyama and Takeshi Hirokawa
Applied Physics Chemistry, Faculty of Engineering, Hiroshima University.

An electrolyte system was developed for the simultaneous separation of efifteen rare
earth ions (fourteen lanthanide and yttrium ions) by isotachophoresis. The leading
electrolyte system contained « -hydoroxyisobutyric acid and malonic acid as the complex-
forming agent. Optimization of the electrolyte system was studied and the separation
behavior of fifteen rare earth ions with the complex-forming agents was briefly discussed.
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Table 1 Operational electrolyte system

Leading electrolyte 20mM ammonia solution.
Complexing agent 7.5mM «a-hydroxyisobutyric acid
Additional ()Tartaric acid (0.ImM~0.8mM)

complexing agent (2)Maric acid (0.1mM~0.8mM)
(3)Tartronic acid (0.5mM~0.8mM)
(4)Ethylen glycol (0.5mM~1.5mM)
(5)Glycolic acid (0.5mM~1.5mM)
(6)Malonic acid (0.1mM~2.5mM)
pH buffer 2-Ethyl-n-butyric acid
pH 4.80
Additive 0.1% Hydroxypropylcellulose

Terminating electrolyte

20mM Carnitine hydrochloride

Additive 0.1% Hydroxypropylcellulose
06 a) Tartaric acid system
o3 . . Carn.
04} Am(Y"~Dy") ] Malonic acid 2.0mM

Injecled volume 5 1
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c) Ethylene glycol system
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Fig.1 Mobility differences (A m) with the
concentration of additional complexing
agents

1) T.Hirokawa, W.Xia and Y.Kiso, J.Chromatogr.A, 689, 149 (1995)
2) B.Gas, M.Demjanenko and J.Vacik, J.Chromatogr., 192, 253 (1980)

Fig.2 Isotachophoretic separation of fifteen
rare earth ions
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SEPARATION BEHAVIOR OF METAL IONS BY BIDIRECTIONAL ISOTACHOPHORESIS (BITP)

Kazuhiro Nishimoto, Yoshio Hashimoto, Natsuki Ikuta, Fumitaka Nishiyama,
Hirokatsu Takemi and Takeshi Hirokawa

Applied Physics and Chemistry, Faculty of Engineering, Hiroshima Univ.

An operational electrolyte system for the BITP separation of iron and rare
earth ions was developed by using 1, 10-phenanthroline(phen) and ethylenediamine-
tetraacetic acid(EDTA) as chelating agents. The developed electrolyte system was
applied for the analysis of minor rare earth components in a rare earth ore con-
taining iron as the matrix by using ITP-PIXE. The found abundance of the total
rare earth was 2. 8% and that of iron was 19%. Minimum detectable amount was [3ng
for Eu in a 100ug ore.
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Table.1 Electrolyte system for BITP

20mM ammonia solution
0. 1mM EDTA
pH=4. §(buffer:acetic acid) pH=3.6( 8 -alanine)

0. 1w/w% HPC* 0. 1w/w% HPC

20oM hydrochloric acid

HPC* :Hydroxypropylcellulose
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CORRECTION FOR ELECTROOSMOTIC FLOW IN CAPILLARY ELECTROPHORESIS

Susumu Honda, Kazutaka Togashi, Atsushi Taga

Faculty of Pharmaceutical Sciences, Kinki University

Summary: Electroosmotic flow generated in capillary electrophoresis is liable to be
fluctuated depending on the conditions of capillary inner wall. This paper discusses the
fundamental problem of this variation and proposes a simple mathematical treatment for
its correction. Correction of the migration time by the equation, t = t' (1 + t' * x)7,
where X=t,”" - t,” and t,' and t' are the migration times of a neutral marker and an
analyte to be corrected, respectively, allows for more reproducible migration time and
related indices such as resolution. The term t, is either the shortest or the longest
migration time of the neutral marker in a series of measurements, depending on condi-
tions. This paper demonstrates the improvement of reproducibility of such indices by
presenting a number of examples.
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Table.l Electrolyte system for BITP

20mM ammonia solution
0. lmM EDTA
pH=4. 8(buffer:acetic acid) pH=3.6( B -alanine)

0. 1w/w% HPC* 0. 1w/w% HPC

20oM hydrochloric acid

HPC* :Hydroxypropylcellulose
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[11 T.Hirokawa, K. ¥atanabe, Y. Yokota and Y.Kiso, J.Chromatogr., 633, 251(1993)
[2] T.Hirokawa, K. Nishimoto, F. Nishiyama, J.Chromatogr. (1995)F) Rl
(3] T.Hirokawa, K. Nishimoto, T.Ohta et al., J.Chromatogr., 171, 709(1995)
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ATTEMPTS FOR IMPROVEMENT OF SEPARATION EFFICIENCY AND

ACCURACY IN CAPILLARY ELECTROPHORESIS

HIROMI YAMADA, HIROYUKI MORITA, KEIKO KITAGISHI, SATOSHI NITTA
(OTSUKA ELECTRONICS CO., LTD)

ABSTRACT
We successfully achieved the separation of double-stranded DNA fragments of
approximately 200bps with linear polymer solution filled in a bare capillary. Several foctors
such as polymer concentration, data sampling interval, spatial detection width, migration time

and data processing were optimized, in order to improve the separation efficincy.

1. FC&HIZ

AMAEOZEETIR. Y =T R)v—BRICE BB L OIS ESBMERE R
BELE, ZOLEZR.ARITIZIATINTXY YTV —REEa—T 7L,
BRESHEMLET A2 EICL0 BERATERELRBGOAE, LEL.2—FT 7
XY 7V —OERICIE, BEZEL, FEREFECLEELRTRIER G2,
HE, a—T 4752 L T RWFY T Y —T, FE) =7 RY~—BKIZLDZ
AEDNAD BEF R BERHE I N TWVW3, [1,2]

AERTIL.Barronb O FEEBEIILT, /ya—F 470X 7Y —tk5
& 0 (BB Sy B 1 % 200 E R AT 0 ZASDNAD S BERE R HiIF 5 = LIk
L TREt L7,

2, EE

AERBEFHASHE X v 7 Y —ERIKEEBCAPI-3100%EH L=,
FERLEXFYET Y X, -z AP MV ABKEHBOT Y hF v T ) —
Fa—7, AES0um, HHEIT8MMTH 3,
SEEICER L7-DNA~— —iX, pBR322DNAZ #IBEEEMsp I TELHML7-H D



3bps(0. 059X 105)~622bps(4.04 X 105)(HRE = v Ry P— L 8)TH Y BELE
WTHFYET U —PIZEALT,

KBRS, B Fa %o 7o e &1 a—X(SCIENTIFIC POLYMER PRODUCTS,
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EDTA, pH8.5)IZIFfE L THW =,

L BR-EX

Fx DORY v —RAFRIZOVWTRNLIEER. TRO7 20 /5 50K 5 R BIF:
HSEENELN. ) v aI—T 4T DX ET Y —IIBOTDNADYEENTTRETH D = &
Mo, T 2 T242bpsEs K UR238bps? b — 7 FFEMEIZIER L, Z ORIDSBEE %
B ESEZ-0IC, SLIZRHY 4V KU, F—82 A4 v Z— AR L OEMEER &
DOEBRFHERI L2 /-, BUE—7ETAVEHAWT, 42— 30, KEREE,
BLUOBRHY 2 v FUEBOBKRE 2 Pa—F T Iab—vaLin
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FIG.1 Electropherogram(260nm) of pBR322DNA/Msp I marker.
Numbers in the figure represent DNA sizes in base pairs.
Carrier buffer:0.1M Tris-Boric acid(2mM EDTA)

Capillary:1.D.0.050mm X 500mm(effective length 378mm)

injection:N.Press 2sec

[11 A.B.Barron, H. W.Bianch and D.S.Soane
[2] A.E.Barron, M.Sunada and H.W.Blanch

Electrophoresis 1994,15,597-615
Electrophoresis 1995,16,64-74
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CORRECTION FOR ELECTROOSMOTIC FLOW IN CAPILLARY ELECTROPHORESIS

Susumu Honda, Kazutaka Togashi, Atsushi Taga

Faculty of Pharmaceutical Sciences, Kinki University

Summary: Electroosmotic flow generated in capillary electrophoresis is liable to be
fluctuated depending on the conditions of capillary inner wall. This paper discusses the
fundamental problem of this variation and proposes a simple mathematical treatment for
its correction. Correction of the migration time by the equation, t =t' (1 + t' * x)7,
where Xx=t,”" - t,” and t,' and t' are the migration times of a neutral marker and an
analyte to be corrected, respectively, allows for more reproducible migration time and
related -indices such as resolution. The term t, is either the shortest or the longest
migration time of the neutral marker in a series of measurements, depending on condi-
tions. This paper demonstrates the improvement of reproducibility of such indices by
presenting a number of examples.

1 #&=

BEDF v+ E7Y —BLRKBORBRICIIEEZES bONHBEMN,. JOMTEIIBEERD
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BEMA DI BFEREN - T, V=V BRKEIDE AR RS OB BHE L ERESRE
R ERBESOBREKBREDREMTH LD, oD bBHEROAREXAb125
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HZONBBEETHD, LI TEE R UDERBROBS D4 BT B RS
EIZBEWTRIOBHRBOEIRBEMHIIREE D> TE,

D &) BEENTBREL I, BEREBREOAREIIHNT B HEE LT, &
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1 +t-x
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~ & 72cm. kEHK : 50 mM phosphate buffer, pH 6.8, FINEE : 20 kV) TIHL
F%%Rﬂ&% RIS LIS, FARTIVa—=V (ftke—H—) . NILEY— LB (¢ OF
HfE 3.6 min) BLOT A KB (¢ OFHME 10.5 min) @/EA%%&@JELMEQVTL\ Z
NTNOBBRE., MEBHREL L OBRKEBEE O ERRELRE LD TH
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Table 1 An example of the correction of migration times by equation 1)
Relative standard deviation (%, n = 30)

Migration time Electrophoretic mobility
Intact Corrected
Barbituric acid 11.3 1.56 2.40
Cinnamic acid 40.2 1.15 1.01
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(h2h79/94-F) ORMEHA, (EERIKE) FHiX
STUDY ON PARTIALLY FILLING METHOD IN MEKC.

Hiroto Ozaki ', Shigeru Terabe °

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

Partially filling method in micellar electrokinetic chromatography (MEKC) was
studied with a high-molecular-mass surfactant, butyl acrylate/butyl methacrylate
/methacrylic acid copolymer (BBMA) and SDS. Caffeine and its metabolites,
1,7-dimethylxanthine, 1-methylxanthine, 7-methylxanthine and 1-methyluric acid, were
successfully separated with 5% BBMA introduced at 50 mbar for 20s before
themicellar zone passed through the detector. Effects of buffer compositions and
concentrations on the resolution were studied. The partially filling method with BBMA and
SDS was applied to on-line MEKC-MS with electrospray ionization.

1) FLSHIC

R4 1ICNETICMEKCICHI 2REEMABROREBOGEZERT 35
HE LT, 4 E5Y—D—BCOH I LN EFAL THBES L > BATEA
EAOWTHELTVS o SE. BATEEOBBEDLHL DN ORI ET > 7o
BAFREEMA I LV EAVBHEIOVT, AT IREROBEL L CRE
D. TELY— OFRPHRBONRICRIETTHEBICOVTRE L

2) ERLER
MEKCIZEEBICta-bytN -t IHP—3DCEZERA L. SHITEEKIER"
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0 O O EBILC/API/MSIC BI¥EDIVIIIAT b-{79-T1-A %8R L. BT3R> & AHICITo 10
ESFREEHERITIMEET FL/290I0VEET FAL/ MYNEBEHEEE (BBMA) (35—
TRMUER FOMRBEESIUCEEABIIRNTTRAZZOETEFEALL,
NETOHDFTEEORIT. BEOMEKCTARAT S5 0nM)/EE— 10
OnMABAIEIEER (pH7) ZAVWTIToTELN., FHTIBHEROEBEN, I &
W=V DRARICKESHET I ENHIBAL -, V/EE - wIBERERDSE 2
L= IRERNICHEY TO—-KTY—=F 1 o LIEFRICAESH. 1 0 OnMk
YEEE (pH9) DIBE. V=R vy—FICARBY. £ /SEEOTBICE N
TRE—VDNBENKECALLL. BEROEHEZEZ. TBEROREICD
WTHRHZEToTce ChODERNS, BERTOEOBERAERBHESL I I



DESABBHEOENI LNV —VERICHEL TWDE I EMHEINI. N
T4V EEORBERMNOLDERNDNBMETHLBREF i g. 1IETRY,
FLERLEIBERICLDBBMAY -V EROLEEF i g. 2I0RY, AR
DODMEKCTiAAEN3SDS stIDFAEREI LI, SHICBBMAIELE
AWIBEa L. SDSTEIMERVEERICOVWT. EBEOMSREICHIT S HE
ERE LI

R, (BEE. F8. 8. IRA. MR, B14RBF+ES VBB RY
YALAKREEE. p. 23 (1994) .
2) H. Ozaki, N.Itou, S. Terabe, Y. Takada, M. Sakairi and H. Koizumi,

J. Chromatogr., in press.
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Fig.1. Partially filling MEKC of  Fig.2. Dependence of the BBMA zone
caffeine and its metabolites. shape on the buffer composition.

Solute: 1 = caffeine; 2 = 1, 7-dimethyl- Solute: naphtharene derivatives. Buffer:
xanthin; 3 = 1-methyixanthine; 4 = 7- A= 50 mM phosphate-100 mM borate
methylxanthine; 5= 1-methyluric acid, (pHT7); B= 100 mM borate (pH9); C= 20

mc= BBMA zone. Conditions: mM ammonium formate (pH9); D= 20 mM
separation zone, 5§% BBMA introduced ammonium acetate (pH9). Other con-
at 50 mbar for 20 s; buffer, 100 mM ditions are the same as in Fig. 1.

borate (pH9); capillary, 50 um i.d., 48cm
(40 cm to the detector) fused-silica;
applied voltage, 20kV; detection wave-
length, 210 nm.
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PREVENTION OF THE PEAK DISTORTION RELATED TO SAMPLE INTRODUCTION
IN MICELLAR ELECTROKINETIC CHROMATOGRAPHY

Masaoki Imazawa, Yuriko Hatanaka

National Institute of Neuroscience, NCNP

Peak distortion due to entryof residual analyte from the outside of the capillary has
previous been reported [ J.A.Lux et al., Chromatographia, 30, 7 (1990) ]. The phenomenon
is caracterized here in greater detail to offer some ways to minimize it in micellar electro-
kinetic chromatography (MEKC). Evidence is presented that convection currents in the
bufferin the inlet vial play the dominant role in the peak distortion.

1. ZC®IZ

FYEZY—DOADOSMINATE LRBOEAIL L 2 ¥ — 2 BIROBILIZOWT i,
Lux HIZL28ED 25505, FHELOVEREORENIZ ShTwivy, 413, MEKC 12
LBEBHDEYDERFIToTVBEIZ, LIZLITREEARECEES 2 L Ebh
574N TRRDE =7 DENEED, EROBEICESLEY RITTABESOBE L
ENEIET AEADFEYRE L7,

2. EBR

Beckman P/ACE 5010% v 5V —BRKE I A F 22 FHL. v 57 =213
B50um. AR S50cm D7 2a—XFI ) HEZHW, EELSEARE LTI,
50 mM SDS & {03 ) BRI ( pHO.5. 20mM ) 2fEH LA, Fv ¥ 51 —iBE 25
T, BEE, 20kV & L7z, RIBKER210 nm ICT, RBA Y v FOESH2004m OF
TEI —dty PERAW, BB E LT, caffeine, 2"-methylacetanilide, phenytoin,
phenacetin DIREW T DEEBITIEW L, I 7 0F2—THI220 ul & o T, BEET.
IBEEAEZIT 572, BB, FBIZANDHEDINE, KEBRIZL 254 7 LEDBEIL
1o Tz,
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ADOESA 7 VHROSBER KL CRUDSTTIX, 4FEOEY DY — 2 DRIz
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~ 4 BODOGHIIITTNE %5 (FiglB) 45, FhLEOES L -9 T T
T hThh, LELAEBLRTA) Y0 B5, $7-. BEGHHIC, SRy —ES
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Fig. 1. Effect of various pretreatments of the buffer in the inlet vial : (A) 1st run after buffer

replacement; (B) 3rdrun; (C) coolingto 18C after 3rdrun; (D) heatingto 33°C : (1) caffeine,
(2) 2'-methylacetanilide, (3) phenytoin, (4) phenacetin.

VLV AWDKIEERIZ L o T, S OB, SBEEZ DT PICAH LB 284100320 5
N ZBOY Y TVERBERLBEIOHTA2012E. COHEIRECH S, Lux &I,
COMBEBRT 5720, F ¥ TIVEAE, IKBIFBETIC, FYESY—ADO%R05
BERICIR LRETA S ERIBL TS, COBREOEMEIIERI CEA A, LELE
B AP BEE TR —EEASKLERHO—EEF Y €S ) —AANRET 2 2 L2
b7z,

LEOERENIS ., KBEFIIH L Cid. A OBEINA TIVFOSBERICBIT S RHEATAE
GERETRIZTEBEIND T hbLE N TV LAHEDREIIZRL YV HWD,
SEERAEE LR OBEIZH 2MHOSH TR IS LEREBOA Y O9 5 DA
EAKEV, —F, ThEEHEES L) 2EHMOMNESH L5651, 74 v Ik
DY -7 DENOENBIF L DEERIBOND B U LOREIEAZIT 2L, KEK
DEBIIHTN AR BB, FOHETH BELEHAEOERVWERZTT) tbmft‘
BESIKEY AT A DEEICHIG LT RO L) ZHRERT CLPFEETHS ),

3. ZEIM
1) J.ALux, H-F.Yin, G.Schomburg, Chromatographia, 30, 7 (1990)
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EFFECT OF THE ALKYL CHAIN LENGTHS OF SURFACTANTS ON MIGRATION
BEHAVIOR IN MICELLAR ELECTROKINETIC CHROMATOGRAPHY

Sahori Takeda', Shin-ichi Wakida', Masataka Yamane', Kunishige Higashi'
and Shigeru Terabe?

'0saka National Research Institute, AIST

2Faculty of Science, Himeji Institute of Technology

Homologous series surfactants were employed for micellar electrokinetic chromatography
(MEKC). It was found that a series of N-acyl sarcosinates can be used as pseudo stationary
phase in MEKC because their Krafft points are low enough to dissolve in buffer at ambient
temperature. When the concentration of each surfactant was 0.05 M, the capacity factors of
phenol and aniline derivatives increased with an increase in the alkyl chain lengths of the
surfactants, while these surfactants gave almost same separation selectivities for the solutes.
The use of different alkyl chain length surfactants affect capacity factor as well as the change

of surfactant concentration.

1.LIXE®IZ
ZUBEHICAEAESEAIEBLZ2AV I V@I E 2o~ 5 70— (MEK
C) BBWTiE, AEBEUHAOCOEBICLIVDBEGNELTIN., thboBENY
BEZBICRIEZTERBIZIOVTIR, TELALRVVADBZ Y, BAELLTTAZLVE
HEATHREEUEAICBO TR, TOHEDORVWC L3 SHEGHOLELIC>VWTH
BERFEFILNDIR, TLXLVHERBRELARDB LIS T AR LA L TERTOI AR
BEAHBILRDbDOBEL, B Vo k—HORKODVWTOFERIhETHEY 2
INTWARD»PoTe, SEIEAIX, TI/BEAREESHANO—BTHEN-T ALY A
YT PIVABEDSI L, TAXLVHRORRZ3EHEOLONBMEK CICRI A&
THHIEZRWELE, TI T, ThOEZMEKCIREAHFICEBLT, 7AF
VHEDEBVRSHEEHCRETHRICOVTHN,

2. EB



EEICIK, KEEFR CAPI-3000 2 V7=, X ¥ 7 Y — 2R 50un, & X 62cm
(H2hE 50cm) D7 a2a—X KU H% (GLScience#tH) ZAWE, REHEMAITA
I ANXEIVREEZZ T E, PBEBRRIZB MOREENEAEZ 0.02 M R U BE
— U UEEEEER (pH7.0) IZ@AMALCHAB L, REHEMEE 20 kv, BE 30 C
DEHET TIT- I,

. R

ERIZAVWERABESHEA L ZOBERLOHMEM%E Table 1 (2R3, CMCIiIIHEE
FHEIZLVRDE, 777 PRIZOVWTEMAKPTOETHAHN, HBENG 2D
o T2 7 bRBEF TR EBHMONATWVWS, LML, SEIAVWESEEBKIC
BWTH, Tho0RAEEMAIERBECIIIELEZERL CEMEL,. MEKCT
FIRARIEETH - 1=,

Fh. VL IAELTT=YVrBL0 Tz, —VEEEPRAVWEES. BREEL I
REEMEROTAXIAEENREL BB TKRELL RI3ERMMBRONI=N, 7=V
VERER T2 ) A EFEERIIRTOINEEA K c IAEEEROBRICK O TIRIE—
EFEThol, LENST, ZTOBFITETAIVHREZEZTLEREZO LD D
FOLEMET, REEMAOEHRE 2L XA Lz, AT bbb RAEREHABRELZE
ZBIEIWEIVEREEEaAL I —ATERILLERAKRRDER LT EDLEEXD
ni,

Table 1 Structures and physicochemical properties of N-acyl sarcosinates

Krafft point /°C  CMC / mM

Sodium N-lauroylsarcosinate (SLN) (in dis. water)?  (in buffer)
0O
/\/\/\/\/\)j\[ﬂ/\coz Na <0 6.0
CH,
Sodium N-myristoylsarcosinate (SMN)
0
0 2 NN N S N s Ty <0 0.9
CH,
Sodium N-palmitoylsarcosinate (SPN)
O
/\/\/\/\/\/\/\/’\N/\CO{Na' ca. 8 0.2
CH,

1) Ohki, K., et al. Yukagaku, 19, 897 (1970).
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HYDROGEN-BONDING INTERACTION-ASSSISTED MICELLAR ELECTROKINETIC
CHROMATOGRAPHY USING MIXED SURFACTANT SYSTEMS

Mikio KOBAYASHI', Yukihiro ESAKA', Tokuji IKEDA?, Kenji KANO?

'Gifu Pharmaceutical University, *Department of Agricultural Chemistry, Faculty of Agriculutural, Kyoto
University

Micellar electrokinetic chromatography (MEKC) has been examined using mixed surfactant systems consisting of
Brij 35 or Tween 20, non-ionic surfactants with the polyether structure, together with sodium dodecyl sulfate
(SDS). Addition of the non-ionic surfactant into a SDS micellar system provides selective increase in the
relative capacity factors of some substituted benzenes having hydrogen-donating substituents such as a hydroxyl,
amino,and amide group. This effect can be ascribed to hydrogen-bonding formation between these solutes and
the polyether segments of the non-ionic surfactant. The hydrogen-bonding interaction appears to work additively
against the hydrophobic interaction. The separation selectively can be well controlled by adjusting the mixing
ratio of the two surfactants. The thermodynamic aspects of the mixed micellar systems are discussed in detail.
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Zo THIT, ZORE IBIRNDOLDEIZD WTERN ZHREBLE 2TV, I BI-RBHEOMEES
ERTLI=,

€4 )

Bk BRI, Jx/—) (HO-Ph) ., 72U (NHy-Ph) . 7 hr7=U K (CH,CO
NH-Ph) . 7 x ZJVBfEE (CH,COO-Ph) . R X7 )Lk K (CHO-Ph) . p-Z L V/—) (4HO-
To) . p-MIV1P 2 (ANHyFTo) . p-7E b RIA1 Y2 (4CH,CONH-To) . p-7 LY/ —) Bifd

(4CH,COO-To) . p-b V75Tt K (4CHO-To) O &4 % (RIEEDD DIZAY J —)VE/NE
mx) KE# (4mM) &L, TRSRERTORAL, IV Y—H— L THA NI T O—% D
BRMLEDOERWE, ERE : BEKICSDS (5 0mM) RUBHERTEENTHS Tw e



en20bL<WEBrij35 (0M550mMET) 2BBLE-bOE BN, BEKICIL. Tw
een20FEARICIXL OmMY VBB (DH7.8) . Brij 35EAMICIZ] 0 0mMEy &
+100mMbkUX (pH8.2) ZMAL 7=, BXXEBEE: Fv ESU—3NES5 Oum., 25
Ocm (BHE30cm) ObDEHAWV, RECRBEBR)BRUV VI SRHEES87 0-CE
(Jasco) %, BEBFIZ890-CE (Jasco) 2EELE,

(R LEBR]

FHEAEEEFBEZRLICERIETWKDN, Jx /=)l p-ZLYV—LlizDnT, EL
W (OBEHIH U T) HXREHREOBR BRI N, ChidT =/ —LEOES I LA
DEE{LIETE DE S OBMBHILLRBWI M54 L2, T OBRWADERZ. “Hh 5 0RED
OHELEEI LI DA F U MRAEEEHOR ) T—F)IBH & ORO KBERESHEEARICES <
BbOLEAOND, OB ST ThERSPREOHERAEZY, TOMELELT. BHHEED
FUWREDBRIE N, &/, hEREESAOBEEABTE L0 LD, SBOBESEE S
5T EMNTER,

RICBNFR RN S BT RIT R0/, #1 T D EREEER OBE T 2KEN5ES I
VEANDOREBITHHIXNF —DEKELEZFARS DI, RTnk’ /k,; (k' k,) i3ehe
NEBRUEEMELE L RO X7V TFROF Y N T4 —T7 05 —%%T, ) #Brij358
BIRLTT/oy bL, Ch&Fig. 1 WORLE, EAMICEENEZSOIEE, Brij35icko
TRHEHEAZZT. TBLEECHEERDPOTHS, Table I CHEXOEEEEDSD, -0
R HEERAOREOIER. BRETEL L. HO 2 HO+CH, > NHzNH+CH, > CH,CONH =
CHiCONH+CH; > CHO= CHO4CH; > CH,COO= CHCOO+CH,  &72%, Zhid. HABYICidA#Eit
BHEOBMEINSHHIN., KFEBECETOALET— R FHCHNTNE 2B RBT 2
HREVWZD, Tween20-SDSRICBVWTHEFRBEOEENESHE,

35

< o o ° ° Table 1. Slopes of RT In(k/k'q) vs. [Brij 35] plots at 293 K.
§ 2.5 1 a a o o ]

& Slope / kJemol-1+ M-1
8 SR . -

. 1519 - HO-Ph (phenol) 218
g s R < X 4HO-To (p-cresol) 210
5 ost . < 2 a NH2-Ph (aniline) 124
o 4NH2-To (p-Toluidine) 93
’\3 P+ + : : 4 CH3CONH-Ph (acetanilide) 52
% 054 a a . 4CH3CONH-To (p-acetotoluidine) 42
= . CHO-Ph (benzaldehyde) 0
r4 . R 4CHO-To (p-tolualdehyde) -24
- 154 . CH3COO-Ph (pheny] acetate) 47
'Y L. b 4CH3COO-To (p-cresol acetate) -54

-2.5 T Y T T

0 2 4 6 8 10
[Brij 35] / mM
Figure 1
Dependence of RT In(k"/k'o) of the substituted benzenes

on the concentration of Brij 35.

Conditions: applied voltage: 10 kV; operating currents: <23 mA;
capillary length: 50 am (effective length: 30 cm); electrolyte solution :
100 mM borate-100 mM Tris buffer containing surfactants (pH 8.2)
Symbols: (@) HO-Ph (W) 4HO-To (¢) NH2-Ph («) ANH2-To

(a) CH3CONH-Ph (¥) 4CH3CONH-To (a) CH3COO-Ph

(0) 4CH3COO-To (O0) 4CHO-To (+) CHO-Ph (as a reference compound)
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CAPILLARY ELECROPHORESIS: PRESENT STATUS AND FUTURE PROSPECTS

Shigeru Terabe
Faculty of Science, Himeji Institute of Technology

Capillary electrophoresis (CE) has been accepted as a highly efficient analytical separation technique. CE
can separate from small molecules to polymers, and even small particles based on differences in
electrophoretic mobilities, isoelectric points, binding constants with additives, or distribution coefficients
to the pseudo-stationary phases. In this paper, present status and issues of CE are going to be
discussed, and future prospects will be described.

1. %=

FrESTY—BRKHCE)ZHRED LI EROIHINZ EZ 55 5N, 19814
KREZ NI Jorgensond LukacsD R X 'WCEOH A EZ MR R L, SF{LZEEICK
SRBBEEANLILBEELYN LY. UHMOCELBETARKTRIEBEHNOHOTE Y
=TI T, 1980FERKICECEEBOHBTERINALSICAY, HEH
HEbRMI MUY, 1993FEEHISIEAMENEMUIEY, SHRKES>T3.
FHETE, CCOBRREZBEAL, BEOHMEADO WL S0 2RFHL, FE~DEZ%
AAHD5. FBIOLUWHOEY Vv RITADI A M Th- B EREFES kBT RE
DCEL D SUBLrSRHAINTED, CCORBEE— FO—>oTRRH 31, BEODCEA
BEEEBRLICEBBEOVIL0OT, F#FETRELEELERBOLES IOV TE, BE
DHEMATEH HB~<AL.
2. CEORREMMEE
a. FBE—F CEOSBEE—-FELTROFYESTY -V — U BESKKBH(CIE), @+
v ESY - LVBRKH(CCE), Q%FBLAKY(ITP), OLEEHES K (IEF), 6
BEI70< 774 —-EKORH 3. BEKBTREVY, BRESRFBEHHOD
BBEICHAVEOIVI PO /o0 57 4 —bCEEBARVTERTE 3.
CECRERCHMBLEANIBABREROHBIT>VTER, FREAICHABZFEIRE L,
PHOHE, ¥+ ES5V—ONELE, HUEROHEE, ZAMAOCHNEED Hikick - T
TONTVLEY, BRURERSTILDICBF+ESY—ORNETEEICH CikEER
BOLIBHTILENSSE. ZOLDII—RIELZABIHOBIcF vy S5 Y —D %
HETILHNMBINTOS. ERXBEZAVIBEIR, FRXABICBH U KEES,
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BEZTROLLESCHAINTOE28E— FIZCIETH D, HRREOEEFE L.
CECREDHEBINESHHAEDO DRI AEERUBBKOSBDEHTH S, iy
787 FRA MY VN FELRBZOFERKEFSLBIRTFE UCTHWASCD—-CZEiZ & %
BHRID2 7374 —(HPLOERRTETESETH Y, ELHEINZ LI 23
EHFEING. CIERS VN7 BOAMICHELSHMBAIZTOE. ¥ VNI B3HFIC
BRISKENKCHAEEHF v ES Y —OHXRNEEND. EBEAA L HITDBEIF S
EERRAFELDODDOH B.

CCER b - iITSDNOABMITKHAINTELY, HOBAFARICOAEIL>oH
5. RETVORDYDICHREATFHRBEF vy ES Y~ HERUTIT S HFENEE
AENSZ3ELHERY, BECRIVYVERKDERSVES L ->TI3. ITPRASE
MEEUTHRAZINZLIICUD, UHDTHEHIA TS, HEAHEUS) % & 158
ELVUTHOWECE-MSOAEE—- FELTHHELT WS, IEFR I VS BDOHEHE -
LTENILGETHY, Fy PRI TVEDT, B2 HAELHMT 360
LB DbNS. EKCTRIELVEBRUBERESTBUECY, FELTELFESTFOH
HRECHAINTHWS. B, BEZO4R~OGHOMIC, BERSERBICH
THMRAGZCHEINTLS. I LOMICARES TE2EBUBEMEELTHEA
L TESHAREREN2DHS. V7 boso< bS5 74—@F Y953 2 0LCE
LCTHEHZINTWS. A5LLE0TRER/ASLOREANZ N, ZOHAMNETHL
W, BEREINTVS, FLERFLESY—0FARERH XL 33,

b. BlE BRHEIKODVTEIOKIN#RLSIOTHBICEA~SZ. RERELTR
boRXOSMAEREENFAINTOIN, BEREFRI o MBETCHOIRAENZ L. L
—P-BHEEEEICECH U EREREETH AN, ¥BMNEMET L, BANS
ABRPREINDZ I EEOHMBENHS. CE-HSBEFERHBERICIEEL T L,
EOFRICRBALEBELITHRINSI EYHEZXNS.

c. EENH CERHPLCEHUNRTEEREINEVWE—BIKEILATWVS. Z0BH
ELTRABEIDT VI L, BERABEHROREHOME, REZOBEZHONES
PHEBLTOWAREEZIONSZY, HADOHEFLEEBIIHEBINTHC LD EHEZXL
5. BRATRECUACEORNEEZRBICELLEFNAZZRLTRLLLDTH 3.

3. FxoRY¥

FFCEREER - A RNF—SWETHIEZEHALLL. BRATLHIIFED
HPLCEBAXBB L TVIEEEISNIN, TO—HMACEKEBEIRIAFIFITLRER
DEVPHD. SHOERBICHBFELLVORF vy T LETHICEEZAL F—F L2V R
TLTHS. CENEHMEANETHEIMNAZTEI TR vy 7EHRIB OB LI HE
Th3.

1. J. W. Jorgenson, K. D. Lukacs, Anal. Chem., 53 (1981) 1298-1302.
2. H. Nishi, S. Terabe, J. Chromatogr. A, 694 (1995) 245-276.
3. C. Fujimoto, Anal. Chem., 67 (1995) 2050-2053.
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DETECTION SENSITIVITY OF CAPILLARY ELECTROPHORESIS IN THE STATE-OF-THE-
ART AND IN THE FUTURE

Totaro Imasaka
Department of Chemical Science and Technology, Faculty of Engineering, Kyushu University

Laser spectrometry provides ultrahigh sensitivity in capillary electrophoresis. In an
extreme case, single molecules are surely detected. A semiconductor laser is recently used as a
light source in fluorometry, and amino acids as low as 800 zmol are detected. Photothermal
and multiphoton ionization spectrometries are also used as sensitive analytical methods for

nonfluorescent samples.
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70X N5 74 —3BERD LFHIN TV EHBETH 5D, BETEFYES
) —BRREER I VBB U NS TEFIRICEBERD S FERE LTEEERATY
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COMBINED ANALYSIS EMPLOYING CAPILLARY ELECTROPHORESIS

Takashi MANABE
Department of chemistry, Faculty of Science, Ehime University

Analytical techniques which have been used in the field of chemistry can be classified into two
categories, one of them includes techniques to separate chemical species (separation
techniques) and the other those to elucidate the chemical identity of each species (identification
techniques). One analytical technique is sometimes not sufficient to analyze a complex
mixture of chemical species. In such a case, two or more analytical techniques are sequentially
combined: each chemical species is first purified by a separation technique, then identified by
an identification technique. If the resolution of the separation technique is not sufficient, two
separation techniques with different separation principles are further combined. Recently,
combination of analytical techniques has become popular and the term "combined analysis" is
often used. Present stage of the use of capillary electrophoresis in "combined analysis" will be

reviewed and possibility of the field will be discussed.
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Utilization of Host-Guest Complexation with B-cyclodextrin in Analysis
of Food Additive Dyestuffs by Capillary Electrophoresis

Saeid Razee, Atsushi Tamura, Tsutomu Masujima

Institute of Pharmaceutical Sciences, Hiroshima University School of Medicine

In this work we explain the achievements of a model study on food additive dyestuffs,
taking advantage of host-guest complexation with §-CD for the manipulation of migration time,

elution range, reproducibility, and peak shape of tested compounds. The obtained results
showed that the method can be used as a general procedure when dealing with organic anions

containing aromatic rings. The so-called sequntial injection of dyestuffs and B-CD into CE
column, provides an easy and rapid method for the qualitative comparison of inclusion complex
formation ability of dyestuffs with 8-CD.
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Fy ES VY —BRIKENCEBNWT, BADET 277 M THEAZINRTWSHDD,
ZDHER, HFOHEIIOWTEHMICRE IO HRZDIE N, 40, FxiZB—-V7
O7FFZ M) VERXM=F X MIBSEELZRFACROSEITICH U BORE N
TR =552 BB ERE L,

SO, B -T2 7/ THEEEAEBLZEALT, 72774 T3ROE
SRR Ui,
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DHXZoNDBIYH, SMEMOERICOUNE bDOEBbhi, 7, BHHE
(2, REREERBICL > TRE -1, X510, E—7BiR - kiR o ER R K
Fahic (FiglandTablel), Zhid, AEAREBRICLIRBOF » 031 —BEAD
FEMIREZ oh, ChoDEHBERELZF v €5 ) —BADORBORET S M)
HXZohizboEBbhiz, <o ~

No additive 15 mM B-CD

Compound Mean S.D2 SDD  Mean S.DB

A * o " B Esythrosine 745 038 003 659 005

o Fast Green FCF 813 026 004 547 005§

Light Green SF Yellowish 828 028 003 §36 003

Sunset Yellow FCP 987 061 004 616 007

- Amaranth 1373 061 005 879 010

” New Coocine 1404 033 003 932 005

" Tartmzine 1750 033 0.3 1183 006

. t o a: No washing step befween nuns.
J e U’ Fg b: With washing step between two runs.
0.0 5.0 10.0 15.0 zio 0.0 50 10.0 15‘.0
Migration Time(min) Migration Time{min)

Figure 1. Effect of complexation with B-CD on elution order, Table 1: Improvement in reproducibility
elution range, migration time, and peak shape of dyestuffs. of migration time of dystuffs in the pres-

(A):no B-CD, (B):15 mM B-CD added to the carrier electrolyte.  nce of B-CD in carrier electrolyte.
Peaks; 1: erythrosine, 2: fast green FCF, 3: light green SF-
yellowish, 4: sunst yellow FCF, 5: amaranth, 6:new coccine, 7: tarirazine.

RIZ, BMEFE (erythrosine, sunset Yellow FCF J;Uf amaranth) %38 A L7: 1 4344,
B-v7aTrF XY EEBEA (sequential injection) 42 &, BRHEED E— 7 FhH
RIT->T, Zhid, B-270FF X MY O/ =V RERAREISENDL &
BRTCEEEDE NI L DN Y FOWBOBREIE OO 5 7-H# 2 Shi(Fig. 2),

48 A U7z, sequential injectionZ (3B FEET 2 7 7 1 7T O EOREEA B BICHK
"D BTk &: LTHAEBDN T,

-
IS b
o 54 =
:.UL.—L' :
P———
00 50 Tl‘ll 00 S50 100 t;,o 50 m ] 00 30 10.0 0,0 50 100 00 s0 100
Mgretion The(mts) Migretion Thme(min) Migration Tire(min) Migration Timetming Migretion Thme(mis) Migration Thm(inte)

Figure 2. Electropherograms obtained from sequential injection of dyes and -CD into a CE column.
Peaks;1: Erythrosine, 2: sunset yellow FCF, 3: Amaranth. Electropherograms; A: only injection of mixture of
dyestuffs, B~F : injection of dyes mixture followed by injection of 5,10,15,20, and 25 mM B-CD respectively.

Sk

S.Razee, A. Tamura, T. Masujima, J, Chromatogr. A, In press.
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SEPARATION OF ACIDIC ENANTIOMERS BY CAPILLARY
ELECTROPHORESIS USING CYCLODEXTRIN DERIVATIVES

Yoshihide Tanaka? and Shigeru Terabe?

1) Nippon Boehringer Ingelheim Co. Litd.
2) Faculty of Science, Himeji Institute of Technology

Cyclodextrins (CDs) are most popular chiral selectors for the separation of
enantiomers by capillary electrophoresis. In particular, charged CDs show higher
enantioselectivity to oppositely charged racemates with low concentrations because
the charges CDs have a strong electrostatic attraction to the analytes besides
hydrophobic and hydrogen bonding interactions. In this work, we performed the
separations of anionic enantiomers using a commercially available cationic §-CD
which had quaternary ammonium groups. In addition, an amphoteric 8-CD which
had quaternary ammonium and carboxymethyl groups were also employed for those
separations. Successful separations of various acidic racemates such as tropic acid,
chlorowarfarin and dansyl amino acid derivatives were obtained at low
concentrations of these CDs.

o
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AFIVEDOH G ZFFOWEMED CD FEEKIZOWTHLEDOETRHET - 1D THET 3,

2. B

* vy B35 Y —BXKEEER Bio-Rad # BioFocus 3000 System, ¥+ 51U —{3
Polymicro D7 2 —XFY Y AF v+ ESY— (AR 50 um, £X 36 cm, BEE 31.5
em) ZRYT I YNT I RTI—F4 VIRBLESDEA N, BIMEEIR -12 kV
7213 12 kv, BRIEEEI 210 nm, F+E5 Y —DBEIL 20°C T -1z, kBT



pH 5.0 ~ 7.0 @ 50 mM Y VEIESRERKIC CD FREL BB U THNV ., BA A & -
CD F#E A& LM B-CD FBKIL v /<7 RY v F V4,30 CKE, Spelco, Inc.) i
‘5%]\ [./f:o

3. R
CH;OR

SR CD FBEDOHEER Fig. 1 1R 0 o
Utco BAA VB CD F¥KIZ 1 5FH1I3.5 M?ZQZ?/Xi;§
BHOABT v EZILEEZB LTS, —H,

WD CD FBER 1 2FFIK2HED4 KT

CH,OR
VEZDLEL2EOANKF A FINEE » \%
BFLTEY, pH 5.0 ~ 7.0 OBERTTIIE

SHICHHEEZ SN2, ]Jcm
SEEREICE LTI, REIRIIER O pKa 0%50 6

DR pH OB DX, ABNAICHET CH,0R
BEBETIT>7, 12, RYUTZYNT I K Cationicp-CD  : R=—CH,CH(OH)CHzN(CHz)sCl
TIA—74 VIMBUF+ ES Y —%HUY  Amphoteric -CD: l(gs-zaﬁ?cﬂ(omcmmcm)am
12DT, BREBREIMHIN TG, D% o

D, BTSSR OB b F=-CH:COO0Na (05=2
Elrh, REABREUNSTEAL, FmEE g;ivlag}:::ucal structure of used cyclodextrin

i -12 kV Tt ULDL, BAA B
CD FEEII U THEEHEIREVFEDA, RBO RN TOKEH I IREBM & 75
519, ABEBBRUNSEAL, MMEER 12kV T -7,

e iBHES £ IMLAMORBAERAIET A,  o0ws

Fo/oNBg, ZooIuNTFYy, YUUNNTI) 2 oo |
B E S DIERBEDSWICHT Uiz, Tt 8 M
@ CD FBEKITONTH, YV IIUT I BO— g o0t |
FANIRESRROB NI, —HELT, b -

O/ RO BRI % Fig. 2 ISR Uz, BIEE, #EkEd 60 80 100 120 140
- - - - Migration time / min
S5XHVWSRTNS A FIUEL CD FEE, LR Fig. 2 Separation of racemic tropic acid
s o = I . g g using a cationic B~CD derivative.
TFELTaEIl CD HEEIS & LD HBETT > T Conditions; 5 mM quaternary ammonium

Y, METAETETH 5, B-CD in 50 mM phosphate buffer (pH
5.0), -12 kV, 210 nm.
1) #B14EF v+ 5 Y —BRKB > VRV LBHESE pp. 13 ~ 14 (1994).
2) E56EISHLFHRIMIHEEE pp. 474 ~ 475 (1995).
3) S. Terabe: Trends Anal. Chem., 8, 129 - 134 (1989).
4) A. Nardi, A. Eliseev, P. Bocek and S. Fanali: JJ. Chromatogr., 638, 247 - 253 (1993).
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OPTICAL SEPARATION OF AMINO ACID DERIVATIVES BY
CAPILLARY ELECTROPHORESIS

Takuya Yamaguchi, Norio Matsubara, Koji Otsuka, Shigeru Terabe

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

ABSTRACT
Simultaneous chiral separation of seven DL-dansylamino acids in the presence of 2, 3, 6-tri-O-methyl-
B-cyclodextrin was investigated. These amino acid derivatives were successfully separated at pH 2.2
containing 40 mM 2, 3, 6-tri-O-methyl-B-cyclodextrin although these were not separated at pH 9.0
with the same concentration of the cyclodextrin. The suppression of electroosmotic flow may be an

effective factor for the separation of these amino acid derivatives.

1 . LI

HE, B4 L2BEEORFREAA LI YES ) —BRRBEFAVTRESE 2T 25
A2, KBBPICAFRERLTEOVI/UFFAMI I CD) R ERRMLTRHAED
DEMPENTVE, REKXZo T OoPDOCDFERLTHVAEXELEORE NN
EhTVWah, COFEARFEMIATR RV CD CERTRICHT 2 BRENH
WhREDELOFENDHD, T, ThEAVLIILIZE > THFEMALEA TR W
CD TRAEZEFEHENBZVRABOIDEETEELLICLIBENSECAON, CDFE
BUEETAIHRIEEICLoTWVWD, AHFETIE CDFEMRTDH % 2,3,6-Tri-O-methyl-
B-CD 7z ¥ # kEBIW B ICHmML, RBL LTS IKDY Y Y V7 I /B (DL-DNS-AA)
PRAVWTCERRS 2T, CDFELOUEBLITERBEICOVWTHR, ZE%21T-
yA

v 5 —BRiKEEEIC T Bio-Rad & BioFocus 3000 system, ¥ ¥ Y J



J =L Polymicro D 72— X FI I F v ES5Y— (HEOum. EX 36cm. &
HE 3ld4em) DLDOERH VA, FIMEER 150kv. BREBEE 210mm. F+ ¥
V—DmEIF 25 CTEREZIT o7z, IKEIRIZpH220 ) Y EIEBER R U pH 9.0 D
FUBRERER ICCODRFICDFEERLBML THW, CD, CD ZFHFE/KIE Nacalai

Tesque © L C DNS-AA I Sigma 2> 5B A L 7,

3 .HE B

Fig1 12, pH9O DAV ERIERER L H V254 @ & pH22 D) VEEERE R * H
WA b)) TOTHEH DO DLDNS-AA DEZER KO —F S BN Y R T, B
DNS-AA ( Aba, Leu, Met, Nle, Nva, Phe, Trp) T BEWHIZ & 7 B IE @& W 100mM ( pH9.0)
BIU) VERIEREW 25mM (pH2.2) (T 2,3,6-Tri-O-methyl-B-CD % 40 mM (2 &L | 7=
bDTHBH, () TE7THEE D DNS-AAFHFTEINTICRB E N5, b) Tk
DNS-AA DHEDBE ENENIIOVTRESHE T LI ENTE, KEHTII.

2,3,6-Tri-O-methyl-B-CD X ¥ Y Y V7 I/ BHEEODEH L DLEDOXFESEHOHH O F
EhbH I LD ONT,

0.07
(a)
Q
g
£ 0.035 -
[~
4
<
0 _JL
o} 3 6 9 12 15
Time/min
0.02
T Met
® R ¢ Ny
a
el
Q
E Phe
£ 0.01 | /
3 le
< \
0 1 Ny 1 1
8 12 16 20 24

Time/min

Fig.1. Separation of seven DL-dansylamino acids (Aba, Leu, Met, Nle, Nva, Phe, Trp).
Separation solution, (a) 100 mM borate buffer (pH 9.0) containing 40 mM 2,3,6-Tri-O-methyl-B-CD;
(b) 25 mM phosphate buffer (pH 2.2) containing 40 mM 2,3,6-tri-O-methyl-B-CD. Capillary, 50 pm
i.d. X 500 mm. Applied voltage, 15 kV. Detection wavelength, 210 nm. Templature, 25 C
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APPLICATION OF CAPILLARY ZONE ELECTROPHORESIS TO ANALYSIS OF VEGETABLES

"KencH FUKUSHI, ~"SAHORI TAKEDA, ~SHIN-ICHI WAKIDA, ~"KUNISHIGE HIGASHI, ~~'KAzZUO HIIRO

"Research Institute for Marine Cargo Transportation, Kobe University of Mercantile Marine, ~Osaka

National Research Institute, AIST, "~ "Kobe Women's Junior College

Capillary zone electrophoresis was applied to the determiration of calcium ion in vegetables.
Procedure for the extraction of calcium ion from vegetables such as treatment method of vegetables and
the boiling time was examined. The relative standard deviations of the peak area and the migration time
for calcium ion were 2.9 and 0.4 %, respectively. Recovery of calcium ion in vegetables was 96-108 %.

Blue mussels and oysters were collected from the pond of our university and fermented using EM
(Effective Micro—organisms) to depress the stench caused by the putrefaction. Chingentsuai and komatsuna
were cultivated by use of them as the fertilizer. The proposed method was applied to the determination of
calcium ion in these vegetables. The calcium content of chingentsuai cultivated using the blue mussel as
well as their weight were almost the same as those of commercially available vegetables. It was proved that
blue mussels and oysters could be used as a fertilizer for vegetables although the effefctiveness of oysters

could not be evaluated from the calcium content in chingentsuai and komatsuna.

1. &% B
BEOHEEREOD - TERIUABLEBRTEILIYFATAR, BKPOBRBEEZE
FAMV AL KELRLESZDON, EHILBTARE - 2BICL VS EEFEOKE
ABAIBIFERICLHE T AED., LN TRERICLAIYFAAAZRBNT N
W, BEEOEBNAMAICI2EBOKERAUNATRENLS. FLLATYFAHA L
ABEICHEEICFELTL 3 AFbABEOHRE2b2E8bhE. LhLIDEE,
ML FATAPHFEARETHOHEIERRAZK 2D, TONEBENMEER
. FCTAHMATH, BNLIEASHFAANAPAFOBERICIAIEZERLABRET A
B, Cho2%BALEBEL, FO0EMELTOERABAHAN I LDIC, T, BE
FOHNYI LA AV EF P+ ESTY -V - VEBERKKSE (CZEDKLYVEET A HE
KOLWTKRHFLE., 20T, BEBAELELASHFAHARUAIFABOTHES H5E
U, WHELAHBEDIIEITNEAIN Y ILAA A VARBILIDERL, - HX0E
IHAEL, THERHEEDODEZNS UKL, ULDERIZDVWTHET .



2. 2 B
RFBERIANA-—F v —HEModel270A% FRA LK. ¥+ EZY — (RHESOum, %
Z375um) OEER72em, B E I 25cmE U, RABREZEOHEREIZ2000mé Uiz, F v Y
Y—-B®ELT,2nMEDTA%Z L 20mMER 7B+ MY DA BRAR WD . KB EEIR
20kv, EEEEEEFSCE LA, A-AHRIIBHEBEMELL. BRULELLASHF
AHAREANFZTHOFEBAERLALHM Table 1 Calcium content and weight of chingentsuai
EMTREBIHE, hoi2BHELTTF

Ca**(mg/l) Weight(g)
VE VARV I FEEELRL. O YT — -

. - . s ussel+ ayer 1 113
NoDHEIRVTROTERFOANY T Myssel+EM(mix) 105 110
LAAVEUTOEIICULTER LU 7. Mussel(layer) 123 143

. , .. Without mussel — 7
ASETTDELLHFE1.0g% H50mD H  Purchased 136 139
fKPITmMA, 15~200@&#H L 2.

BE%, 045umD A VT 50T 4057 —THEMBL, KTLE% 100ml a

ELl. COBRBPOANY I LA LT VACIETCERL, REEHEIC
SVBEFOHAN I TLAXT VEELZKRKDKLY. £, BEOAEER
BRELIERL, NEZOEXZHEL L.

3. # B

KERIZAN Y ILA A/ DE - 7 EBRFKDBEBHO&K YK
ULBER, 2hth29, 04%THY, KBHEBHRIHSHTH -/, F
FeTable WO AR T LI, ASHFAAAEZRBELTEE LLF VY
VHAFOANY T LA F VERVNEROEIEL, THRO LD &
BERBETH -7, Fig. i, EMTREBEIE LI FAHA 2L
ODRIKH/IBBRICMA L ELETEELLF VS V94 (Table 10
Mussel+EM(layer)) # REKICLX D RB L EED LV bp T 200 35
LATHB. —F, EMTLEBLEAFEZRKICMALLBETHE L.
FrvryovHAavaxytild, taEERLUEN, REXNER DK
SGWLIRL, AWV TLBREODOWTHREOLO BT A ERE \/WM
BThHolk. UEDOHERIY, £BR, BEHFOANLY T AL AV 1.
DERBELLULIRBETRELFETHY, TLLASYFAHAR o0 2 4 6
CAFEBBHBZEOEBELTERATEZAEI ENDD 5 1. Time, min

——0.001 a.u.

Absorbance

Fig. 1. Electropherogram of
¥ & a chingentsuai sample. a, Ca*.

DARBFIKERRS, L#AF . EOREREL T ORACHTIBEMRRES" | p.108 (1993),
(KERFILKERERS) .

2)S. Motomizu, M. Oshima, S. Matsuda, Y. Obata, H. Tanaka:Anal. Sci., 8, 619 (1992).

AT, HBIL—E  FEARMULFHRIFRESE, p. 707 (1993).

HfELE-- HHEIIZD, BEE—- K EX HERK: BSCRMTMLEHRLBEESE, p. 53 (1995).
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Application of CZE for analysis of foodstuffs
Toshie TSUDA, Tomoko HASUMI
Kyouritsu Women's University

In this study, the composed amino acids of gluten in the processing of
bread were analyzed by CZE. CZE analysis of amino acids were
performed with CZE Quanta 4000 (Waters) with the following conditions:
capillary, fused silica (30cm x 75 4 m 1D ); detection, 254nm; buffers,
50mM borate (pH5.0). The sample solution in foodstuffs was included
amino acids and the other compounds with similar electrophoretic
behavior. Since the separations of different compounds in foodstuffs were
not successful , we have to specify the amino acids. The amino acids
were derivatized using the procedure previously described. PTC-amino
acids were successfully separated from each other. CZE was appropriate
method to analyze compounds in foodstuffs.

1. BMBELUHE

RMEOBXTERAVBEOBDMENSAR LTS, RESIEMEBMEELTED
S5ZIY LT, BRYMEHS/O 0N, BERFMLSEICSIZHEERFL. />0
BHEMZEOSLEZHENELEMREZED TSN, BN L TEMS &/
SUERFCRML =188, NOOBRALIZET U, BN HICEITANEROF DO
BEFEE. TN T U9 ROBEDHEEICHELTWR I ESMSNTIVS, EITHR
MM E /X BERICRMLEBEDINT U ERADREEARD D, FvES
U—BRkEE(CE)ZRAWT., JILTUBER7 S/ BOBESDOST 21T, CZE
DRBSHNDIERERS .

CZE (U # > 44000 ; v#4—% —Xtt#!) [$Fused Silica Capillary 75 um ID x
30cm. HELFAKE L TIEEZEE (10cmx30sec) . B IE254nmERA V=,



2. EFRBLUER
Ny 77 —I1350mM Borate (pH5.0)ZBL\. DIKSBLESILT L DXEIETT

2o TDER. BMLSoZR/MUEBEE, LEVMBESOKREI/RY — 2 OE0 S X
nies,. ABROBRE ¥, RUBBELZETI7I /BUSOMENGFETS =50,
EZ<DE—-IPkBENTEL, AREREE L, MEBREEESTICE B,
REBFICRT7 I/ BEBUNDORSBERICFELTEY., BO5NEEP—20%27I /BL
RIET S EPHBIIBENH D, FOHOREBOFMBE I3 EIVES -
TLBIENZ N, EITTI/BETZIVFAAINIIL (PTC) T/isk{bL
CIEDXRBICED KD ICHETID., FEREBOBRKFDT I/ BOFICISETE 3
MEDIDPRIFTET

FYCIEICH T DB REERTT LzER. 50mMBorate pH3.0. 4.0[cHBW\T
ROThSAFORBEMIBM o7=. pH5.0, 60ICENTIRET7I / BOL—2
BDO S EEICRARRNSE 5 /=h5, SDSZET1OmMM. 50mM. 75mM:Ishi. Ureaz 1M, 2M,
AMBINL., kB ZT - HER. SBEERREE N TI\o /-, BDBIFLHBENSE DS
N/=DlEpHS5.0. SDS75mM. UrealM% RN /=5kB1&4 . 18@HOELE7 = /
BRBEEXICEWTRBWSBENSE SN,

CDNHFEBHTNEMPDITILTF PR DT7T I/ BOREETT - /=,
FigUIEN S /MU DEMMPOIIVT > MRS B LIRS DB /4 —
YTHD. ENVICTHRELIEXRBINS - DESH, . CELSTRELGYEBRD
DSRICISETESZEMNBESMhEL- =,

1.50

1.00

5 102 wlis

0.50

v A Y v v
A . 0.40
0.00 x 102 minutes

Fig.1 Capillary zone electrophoresis of the composed
amino acids of gluten from Okara-bread
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ANALYSIS OF RARE-EARTH ORES BY CAPILLARY ZONE ELECTROPHORESIS

Yuuki Manabe, Takeshi Hirokawa
Applied Physics and Chemistry, Faculty of Engineering, Hiroshima University

Rare-earth ores were analyzed by capillary zone electrophoresis, where a new supporting
electrolyte containing & -HIB( @ -hydroxyisobutyric acid) and malonic acid as the complex forming
agent was used to separate 15 rare earth ions (14 lanthanide and yttrium ions) simultaneously.
Optimization of the electrolyte system and the utility of CZE over rae-earth ore analysis was
discussed in comparison with the other analytical methods.

1.BE FIHEGBICBETA3T MY IRADOMEIROSNEEDOL S ERTEITEVWTHLER
HAFO—2THd. BIZIFAES BT DA% TH. MSICEITHEEARTFSH. XBEIWITHIT
BT LYY HRHBLEEIZEY. FAOKEODFEANBESINLIENH S, COLILHES.
PEAMENEDTH S, BAZERE - SRELSEMMEL LT, FXRERKBHE—P I X
EQHEZCOLS BRBOMTICERLTE A, EREBEAIIIIVPBETH> 1=,
—AFvESY—BLRXBE (CE) (X, ERETCHAESITNTRETH D LV >RHELNH L.
FC T, BRIZCEZZAVWT, FXHEHBAEPORSDPED(SIMBEEFTEETZEHIMNIDONT
RELE-OTHRET 5, SIFICH > TlE, SEEFICHAKE L-FHLEISE (Lantanide+Y ) O
SEEARICTIEREREFERAL.

2.E8 SHSECHOEESNHIEREFLIEESYT. XBHE - E—V EEOBEDLHT
LAYERAA > (K NalLi) 2FMLT-. FXTEHEREIEBRABRILCEIFZTLH) AR THE
L. BHRICFTLAYERAA D EFMLz, BERIE, o -HB (a-EFOF A VERE) &7
OVEEHEBEFIE L. ShIZIL7Foo2MEUVERHEAIZIOMMIMA, EIZ2- TF/L-n- B
BT pH %4 8ICSAR L2 0 %AW, CEE—FIRV—UEBERKBETHD., DFICERALE
HEIE CAPI3100 (KIEEF) T, FvESY—ELTIERARB Yy mMOERI Y AFHES) —
(KIEEF) 22K70cm, HHES. Iem TEAL . BRAREE25CIZLTIT> 1=,

IHREBRE MAPITELEYDOEDYNEEFATVEMN, HEFHSA TS HB 2K
RIETHERMBREBETIEY LDy OLEENRAEETHS (Fig. Ta) , FTTHBOLESES
BHTYED Yy DL BETREICT 2HBBHEF R L, BEBZHRMTHE. Y & DyiEyH
BERTREICIE o= EDRDOYIZ Eu & Gd IEHBERTREICA o= (Fig. 1b) ., §E. vOVE%E
RPEREFE LTEMT 2 LICkY. FLESBOSBMNTEEIZE > (Fig. 1¢) .
COBBBEAF VRBERLAOSITICHEALE. 72055 L% Fig.2alz. SIF&EE% Tabl
e. 1SR L. REYBALINGEIICHB- YO VBERERTIE. £LEIEARBIAETH- -,
CORBRTEY ED yDABETATH 1. FYESY—EFIMBETH 1=, 10cm TIZF
ig. 20 IZRT EIIZY ED y DLBEFR+ 5 THo1=. HBEFig. 2cIZRT LS. H | BOH %5
MEFIETHRTIEY EDYRAETERL, UEDOES IcSEBRLE-EREEFERATHIECE
ATHIBHEPRO 1 %UTORSESHT I ENTETH 1. AERTRESWE-BNEE
iggiﬁLufﬁﬁitﬂbtﬂ.S%fﬁotu%ET&@@%iﬁﬁE@ﬁﬁﬂt?ht%ﬁ



a) Capinary length 100cm

CZE 60 sec
Tar=0mM, HIB=5mM IRt
0.004 J
a)
u
Dy+Y
a.02AU Luca P'Nd v 0.002 4
Smeu
K To|{ RoEr T'"Yb W 0 4
1 L
600 800 1000 1200 1400
b) Capliiary length 70cm
0.01
2
Migration time <
-
® }
Tar=0.2mM, HIB=5mM § 0.005 7
L9
b) . s
Fa)
< 0 4
0.02AU 1 1 1 L
i 400 600 800 1000 1200
¢) Capillary length 70cm
0.04 T
Inj.20mmeé0sec
Oy+Y
/
0.02 4
Migration time Er Yb
Ho | Tm l Lu 1
Malonic Ackl=1.2mM, HIB=10mM 0 X p
c) i 400 500 600
— Migration Time / sec
X Fig. 2 Electropherogram of ion- adsorption type

ore in « -HIB electrolyte system and « -
HIB and malonic acid electrolyte system

-—— Fig. 1 Electropherogram of 15 rare earth ions
obtained by using 3 electrolyte systems

Migration Time ~—-

Table. 1 Analytical results of ion-absorption type ore

RE ClE (a-HiB)  CIE Ca-HIB and malonic acid)  [P-PIXE PIXE
Samp. Cone. 0.2g/1 1. 86g/1 0.2eg/1 1.868g/t 28/1 0. 5¢/1
Inj. Vol. 30nl 30ni 30ni 30nl 14l dul
tnj.Amount 3ng 55. 8ng ing 55. 8ng WBug Tug
R.E/Total R.E.E (%)

La 25. 6 (26.5) 1.8 QL% .1 25.1

Ce R 22 13 2.48 2.9
Pr 6.0 G. 10 5.3 (5.6) 6.62 1.3

Nd .6 D 4.4 Q4D .1 22.8

Sm 5.0 4.5 4.5 L1 4. 69 440
Eu 1.2 0.88 - 0. 67 0.97 1.8

Gd 5.0 5.0 T3 5.1 4.5% 5.2

Tb 1.1 0.78 - 0. 69 0.59 1.2
Oy - - 2.0 _ 19 14
Ho 1.4 0.91 - 0. 4§ 0.88 0.6
Er 2.4 .1 2.4 1.9 1.84 1
Tm - 0.30 - 0.14 0.31 0.2
Yb 2.0 1.5 2.1 1.7 1. 45 2.80
Lu -, L - 0.48 g 15 0.4

Y 26. 1 26.0 2.9 Q.8 1. 1.0

100 100 100 100 100 100

1)T. Hirokawa, W. Xia, F. Nishiyama, H. Takemi, K. Ito and E, Shoto

= The amount of Oy was included

Anal. Sci., 804, 11 (1995)
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CAPILLARY ELECTROPHORESIS OF METAL IONS
USING ALIZARIN COMPLEXONE AS A CHELATE REAGENT

Takashi Yokovama and Michio Zenki

Faculty of Science, Okayama University of Science

Separation behavior of metal jons with ALC was investigated for additives in electrophoretic buffer
by capillary electrophoresis. The ferrous and cupric ion were separated from five transition metal ions
(i.e., Fe, Co, Ni, Cu, and Zn) in electrophoretic buffer of 10 mM sodium tetraborate in presence of 1 x
107° M ALC. The order of electrophoretic mobilities was as follows: Co 2~ >Zn >~ >Ni 2* >Fe 2*

2 -

>Cu When 10 v/v% pyridine was added into the borax electrophoretic buffer containing 1 x 10 ~°

M ALC, the electrophoretic mobility of the cupric ion was larger than that of the ferrous ion.

(#F])

HWRETIE, 2ERMNOFL - b HZAVT,. 2+ S5 —BREkBICL 248
1AXORMERT L TE, "ZTORE, §BAALEXFL— AN T - 15 L<
E 1 2ERMDERNTRMEENEET S E, KB A4 2 DBEEA L. DHEXEGHNE
BAEILEERU LI, “TYF Y arvTF Ly v @LOWE. SV At ETy
kA F L EO=ZREERNELLBONT B L ST, EB1A M EFg 10OLS
BKBAI A V. T4 4 UK EDPRUETES L . 1OFL— 2B KT

5. TOILYH, BRIk Ny 77— icfEx H

DR FEBEMTIZIETEBAA L O 0O o 0 Hz0

$Eb% ﬂ:é'&% &7\7\’(%%&%1‘9“50 / OCEZ

TIT.HmamMAELT T vk A A . FA O O \(.302
i i X C%JUh

VY VEAA U, FF—HEFRBRBEEARA LT, HEN

Fe, Co. Ni. Cu., ZnD&EAA IiZoW 0

THEBEE EZHE L, Fig. 1 M-ALC complex.
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ZEBERIREEFHCAPI-3000%. F+ES5 Y —@F Y-V H ALy AHBWORRE
VAF+ESY—Tpmid x500 mm (AHE 378 mm) 2 ML, BF 20 kV. BE
280 nm. BE 30 CTHEE L/, ¥y INVEAREZEICLD. 25 mm. 60 s T -
o BRI Ny 77 —ELT. 1 x10°°MALCASLWAYEF MY Y LABEAE
Hote, ZMFEDO MY ZF )T IV (TEA., BY DU Py, IAFILANLKF SR
(ODMSO). NN- U A F )KL LT I KOMP., 7 b= MY JL@AN. £ ¥ ) — L
MeOH), A FH L DO L EOFBBEIT. EKEKH Ny 7 5 —FI210 vWh. 7 v
CAF . FAYT VEBEAF B EORAA RS oMENL 72,

(BREEZR]

Fig. 2412 1x10 "* MALC # &0 & 001
VBRFMNI T LABBREBRIKE Ny
7575y —& LB~ 1ppmdD Fe, Co.
Ni, Cu, ZnBREY T NVDOZ LS

bo 7208735 L%5RF, (Co. Zn,
N, Fe, CuDJEICHHENIRZS LI,
ALC LB EL MR E A KT 5 La Ce
d Fe & CudIZE— 27 RBN1, 00
Fig SCARBBAEREIAMULILEZDSE Time/min

2 DERBAT VOBR KB BEE ( Fig. 2 Electropherogram of five metal ions.

Leo)ERTo COBRKG Ny 77— KEYIUEZFEMUILES Cud BEBHERMN
Fe XD bHEL -,

Absorbance
o
T
1

i, Cu—-ALC g1k 1IC Fe Co NI Cu 2zn

—— —— —— —E— ——

|
-h
T

BChL U7 kBRILSD A 4 &
NEY D UEBBRLILI
HEEZONBE, LML
NS, D Fe, Co.
Ni, ZniZ2>WTiF K&
BAMBBHOE/ARIRS
Nz -,

o

Heop/ 10 em?v g™
1
[A]

A

_5 L L 1 1 i L L L
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SEPARATION OF ALKALI METAL, ALKALINE-EARTH METAL, AND AMMONIUM
CATIONS BY CAPILLARY ELECTROPHORESIS

Kazuaki ITO

Environmental Science, Faculty of Engineering, Hiroshima University

Takeshi HHROKAWA

Applied Physics and Chemistry, Faculty of Engineering, Hiroshima University

The separation of alkali metal and alkaline-earth metal and ammonium cations was investigated
by capillary electrophoresis (CE) using polyethylene glycol (PEG) and tartaric acid (Hz2Tar) as
electrolyte systems. Creatinine was used as a visualization co-ion for indirect UV detection
(254 nm). The separation of all the analyte cations was enhanced by the complexiation with
PEG and the separation of alkaline-earth metal cations was also enhanced by complex formation
with tartarate ions. Separation patterns of alkaline-earth metal cations by H2Tar in H20 were in
good agreement with the results calculated. Thus, the complete separation of analyte cations
was shown with PEG and HaTar.
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NUMERICAL SIMULATION OF ELECTROPHORETIC SEPARATION OF MIXED RARE-
EARTH IONS WITH EDTA COMPLEX FORMING REACTIONS

Yushi Hirata, Hiroshi Mukai and Keiko Yamaberi
Department of Chemical Engineering, Faculty of Engineering Science, Osaka University

Numerical simulation for continuous electrophoretic separation of mixed rare-earth ions was
carried out by combining the ion transport equation with the equilibrium relation of complex-
forming reactions with EDTA. It has been confirmed that the numerical simulation is a
powerful tool for improving operational conditions and finding an optimum condition for high
performance of electrophoresis.
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Direct Photometric Detection of InorganicAnions by Capillary Zone Electrophoresis
Using Stacking Effect

Toshio Takayanagi, Eiko Wada, Yasuko Hiroi, and Shoji Motomizu

Faculty of Science, OkayamaUniversity

Stacking effect on the shape of sample peak was examined using Na,SO, in the

analyses of inorganic anions by capillary electrophoresis — direct photometric detection
method. Applied were three types of capillary: (1) a dynamically coated capillary with
tetradecyltrimethylammoniumbromide (TTMA*Br-), (2) a polymer coated capillary, and
(3) an untreatedfused silica capillary coupled with low pH migrating solutions. By using
stacking effect, the signals became sharper, and the separation of anions, especially in
nitrate and nitrite, was improved.
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BHREA A DF v ¥ S5 —BRIKEIAMTEE LTI, JOABS A2 2MBRAERELL T
AVNSDHENREI S NTWBIN, BESIIEY TT VB4 2MBRAREL L THANWS S
WEBL R A A OKEIEH?, R —0—T 41 27 FrES V- LEERBEBERERE S
AV AEIRIBRELTER. LHLANS, INSOAHETIE, E—JHOREENFE U<
HWBELHH DT, REEABRORAYyF U8R ERMAL, P THILOSRRIL - 7B AE
DOEIEIZDNWTREILE. AFyF I VRAEKELT, RAEBICHE DRIH O/ WEREE 14 >
ERAVWSDI SiCLD, MEE - EREBA A OBRFRABENERE N, SRERERRICREEN
ez o 7=, ’
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Fr S5 —BEKIKkE®E L LTI, Applied Biosystems 270A-HT #{#H L. &5~
FrESU—ELT, a) BIEFRITIUIVMIAFIVT EZTMITMAYB) 25139 Y
A—F4 T LE2E 72 cm, RSB ETOFERE 50 cm, NE 76 pm OB/ U ATy ES
J—, b) HEZRY—O—F 4> FL7=2k 78 cm, RHBETOHEHE 55 cm, HE 50
um D H D(ProFocus™, Applied Biosystems) , ¢) ££& 72 cm, BRHiF £ TOHE K 50 cm, N
Z 50 um OHBD, KDODNWTRFZET %, BEAFUICHTHIRAI v F L TRELLT, kH)
®IZ 0 ~ 30 mM DOFEEEF MU DA ZRML .

HV—REMSBIEEICELD 38 (B9 n) ARBEEAL, 20 kv TEKKBIZT\W, 220
nm TEHAEZRELE. BlES, F+rE¥5U—13 35C HBEELE. &1 4> OkEiEEid
BEENSET L.
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BB T —F ¢ S HE L PS5 —TORk Migration time / min
BARTRRYT=I=F 1 L /IckoTH el sl sectopheragrams o aions wih  sacking
SCEBOBESMEEIN, BLEEBHRAIFE  sample: Br, WO,2 5x105 M; NO,, NOy', MoO,2 1x10-5 M.
REBRWI ENBMTH 5. By E LT Camer TIMA'Br + HyBOg + borax (pH B.1).

(NaZS 0,, H,BO,, Borax) %% pH 8.1 Ok a) SO,2- was added in the carrier; b) without SO,42-.
Bk e R W TR L. Br, NO,, NO;, MoO2Z ZRIHTEN, XR—A71 > ) A XIWKE
<, Anitronbuffer Z B\ 2 EIERCRIEED & B U TRIBRE BEWL.

QEBESEEHEZRBUSBAS Y AF v E S —TORE : QUHE
EHL TOWRWARMI U AFrES ) - TREKEEROH M &
A F > OBKKEOHENYE LS. LnL, (K pH OWENEKZ
AWHIIRES T/ =)V ORI X5 2 EICK DA 2 Ok

[} =
WATIREE 72 5. £/ 2 OUBRMEESIE (OH 3.2) hEr by 51
YLEEMLT, A8 v ¥ IHRORMER . TOTz0  § © 8
5% Fig.2 I0RT. S0, NOs, NO;, I MR TE 2. Hilk B o
>R U LAOEMBOMMHE ST, E—rRE<BD, RhYo 3§ g g

HRE IR E < Lok, EREEA A 3—8 HNO, & UTHIE
520 TREEA F > DORKS EDC— 2 HEIEER VA, 85
LIAORIBIZI 20 mM B EOREEF U AQRMEREE L. L
THUL, pH (BT &4 F VREQBAICEL D EBRAME S Nk o 5 10

BEEZOND. 2P, HHEET A OREBRERIZKENRD pH % Migration time / min
FLERDZETHESICHIETE . Fig.2 Typical electropherogram for
4 3% anions in a pH controlled capiilary.

BEE T ETU—EHNERA 4 OEBIERIETIE, BRI e e atdad (oH 3).
ETLEMIIBESEERONE S LFEOBREFREBIEKFL T0D.
(€ pH #kENE E R VWS HIETIE, EKBIEOBEMI EWSFIRICMABREOREIVFH-THD,
A icE T ERICERERTEROETHS. Kk M) UL OFRMIE IR ER OMH &
EHIHEARBOKERAY Y F O FHREERL, BB EERE(LERE N,
5.3k

1) N.J. Benzand J. S. Fritz, J. Chromatogr.A, 671, 437(1994). 2) &M, ¥, &K,
AAMHEF2 4L, BEESEP22. 3) BH, /NI, B8, ful, &K, BEZHLE
£PEAES, HEEEEDP2L.
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QUANTITATIVE ANALYSIS OF IONIZATION EQUILIBRIUM OF HYPOCHLOROQUS
ACID BY CAPILLARY ELECTROPHORESIS

YASUHIRO SATQ KATSUSI SASA, KEIKO KITAGISHI
OSTUKA ELECTRONICS CO.,LTD

Electrophoretic mobility of sodium hypochlorite was measured in the pH
range between 5.4 and 9. The mobility decreases as pH increases, due
to the ionization of hypochlorous acid. [onization equilibrium can be

evaluated by the pH dependence of electrophoretic mobility.
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CAPILLARY ELECTROPHORESIS WITH NON-AQUEOUS SOLUTIONS
Koji Otsuka and Shigeru Terabe
Department of Material Science, Faculty of Science, Himeji Institute of Technology
Kamigori, Hyogo 678-12 (Japan)

ABSTRACT

Capillary electrophoresis (CE) is normally operated with aqueous solutions and hence,
separation of highly hydrophobic compounds is difficult even though by using separation buffers
containing organic modifiers and/or some other additives, such as cyclodextrins. In these
circumstances, we have tried to use non-aqueous solutions as separation solutions in CE to
overcome such limitations and improve the separation of hydrophobic compounds. Several
organic solvents, e.g., dimethylformamide, dimethyl sulfoxide, tetrahydrofuran, were used as
base compounds of separation solutions. In the present study, preliminary results on non-
aqueous CE will be reported including the reproducibility of migration times.
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¥y 7Y —EXKECE) TILEEAROKBEBRNER S, KicEREEOHE
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(DMF), PAFNANFFT K (DMS0), 7 hFk FurJ > (THR) R E2ER L, EE
WICIIERZ CHEAM TELO (BEEER = 2E HCZE-30PN0.25-LDSW., £/ & 6RR Has =
AAS Y 875-CE, T — 2B E=BE /n~v /vy 7 CR6A) %2, 72a—XFKIUH
XY T Y —IZRARICRY =T Aa—vEa—T 47 Lich O (Hewlett-Packard
PVA coated; 50 pm i.d. x 250 mm) ¥ 7= XN EELIE D $, @ (Polymicro Technologies; 50 pm i.d. x
300 mm) 4 L7z, ’
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KRBT T 2a—X R AX ¥ TV —HNHEDEFRESARBEE AVTHEEICHS
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Table 1. Values of p. in Several Non-Aqueous Solutions

Organic Solvent Additive Meo / 107 cm? V! s Capillary
DMSO TBAP (10 mM) 32 PVA coated
THF TBAP (10 mM) 2.6

THF EERR (1 M) 3.0

THF HEER (1 M) 8.3 Uncoated
DMF HERR (1 M) 9.8

Applied voltage, 20 kV; temperature, ambient.

REB. PVAZ—FT 47X ¥ V7Y —% AW HBEEOFOFHRMEIIBRFTH Y, LikoF
BMEHERZEALTHLX YT Y —IRETHBEE LB,
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TEEREE SN TV [1]4, £ THEAIRTOW A I #FL. ReHIvFh b AR
TOFH - DEEBFIEETH D, T I T, FIIEREOE WX I ABMBIOF A2 R4,
ARDKFEREI~DIEROTHEMEEZ RO ZRRIIOVWTHERT B,

[1] Bjernsdottir, I.; Terabe, S. unpublished data (1995).
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OPTIMIZATION OF CAPILLARY ELECTROPHORESIS OF AMINO ACIDS WITH
LASER-INDUCED FLUORESCENCE DETECTION

Takeshi TOKUNAGA and Hiroshi NAKAMURA
Faculty of Pharmaceutical Sciences, Science University of Tokyo

Capillary electrophoresis of amino acids, with laser-induced fluorescence detection (Ar * ; Ex488nm,
Em520nm), was attempted with a naked fused silica capillary after the derivatization with naphthalene
dialdehyde and NaCN to.produce fluorescent CBI derevetives. After the optimization of the CE system,

all the CBI derivatives from 18 amino acids and cycteic acid were successfuly resolved within 1hr.

(BULDIZ]I TI/BELSTUAF Y ILNaCNDERET. 78 LI TAFE
FINDA)TCBIFEKICHX, F+y PS5 Y —BRKAH(C E)eRoThERLRA 1,
BEHARE[ KD EA LA, pHIPBREHOEADALA TR—FDHIGER I
NEJKYBBRIIOIBOFRBNETFIMTEIE, PBNUEINZ I ENDbM 10,
SEEXRE (I, BEHEHOEH - BE. FRANOEE - BE. SF. REEF) &8
HEH (UV, bL—HY—RRHE) 2BALLAZBE0BREER. $i120n-lineT o
DEBZEEABOAPIICIERALAEBERIIDLTHET S,

[£5%]) £E:CE®{®EITiX. P/ACE System 5010 (BECKMAN Z 7z, F+ 5 Y —
7 a=ZXA PP AERE:TSuo, 2K:5Tco. HHE:50cm) 27/, B H:280nm
KB ARAEERE., 30 AT LV—F—FEEEHK M (Ex488n0.En520nm) % A
7oo BAEE:Gln.CySOsH (BARILHE) 28 &. 7 3 /B8 (Arg, Lys, Trp, Tyr, His, Phe, 11
e, Leu, Met, Asn, Thr, Val, Ser,Ala, Gly, Glu, Asp)id. EREMAMHA Lz, NaCN (B =&
LF) « NDA (REALB) B HBGEERA L, 73 ) B, NaCNIZ/KkA® & LNDAIZ
X8 ) =NV E Uz, Ny Fik kA #:Britton-Robinson$® & & (pH 4-10)4 %
DEE. DL ABBRES-A0XTR AL ITMABE. VBT MY 9 LBE
W(pH ). RUBF MY LB HEKGE DEAOIZ. . R BBICHEMT B FRE
WELTRASY ) =, 25— n-Tan) =), 4 TFanR) =), n-T %)
=, sec-T )N, AVT Y ) =), tert-T ¥ ) — N, RUETE I I YL E
Aunt, ABABROBAR: L7 I /8O 10oMAE# 1004 11 10nMNaCNA B 1001 1. 10N
DABHIOO 1% NA 1 e L. BBHEE LKL, 720, TYriZ DWW T2 2mME &
100 1iT 10mMNaCN/AE # . 10mMNDAS #E % & 2 20 1M A . LysiT 20 T3 10mME % 100
LiZ10oMNaCNZS B . 10nMNDATS #E %2 & #2002 1iNX 1A KBE L b0 2 A BB & L



oo A - kB EH - AHBAREMEEICELDF + S Y — iz 28 MiEAL. 58 L
7o CEDINEE :15-30kV. REE:23°C) , On-linegk sk@h# #% :Britton-Robinsond® & M
(pt il tert-T7 % / — N E20%. 3084V a2 ) — LA B LD ICEM
Ufeo FEA - SkEVRM Lk & D 20mMNDAA HE A 2 B 1. 2-10mNT7 3 / Bevs 4512 20
mMNaCNE B Z A 7B % 4 B M. 200MNDAA B % 2 W RIARIEA L. + 4+ S5 1y —
T30 I E okl U7c (FOANEIE :30kV. AF:23°C)

(#R] Ny FHRIZE D, Britton-Robinson@ &M 2 M T. CBI-7 3 / B 4 5k L
EIAH P ATRE - XNHERTEST. pl 6, 7.9, RUCI0TRA LAY (11HE8%)
B T & 7oA, pll 6TIXGlu, AspD ¥ — 7 B8, pli 10T Trp, Clud V — & 2388 & 73
Cy E, pIENZ2FEE - HOENLENEENS . pll 95 RBIR L 12, KiT. pl
DO TRHREHORM AT 7o LIRS VY LABEHER TIIE — 7 DM
<L 0.0 UBRF MY D ABEB TG, AsSpD E— I B LN EDS . pk W
HREE— RS H W L TBritton-RobinsondB@ & a2 BN L1z, &iz. 19EoDCB
IFEHEOHEE S M EKI U, Britton-RobinsonB FGH I A ¥ /) — L AEMA B &
RYBHRXREC D, E-J7XHLHMTABENZD o NI, BHEANIC
DPOWTHBMIIEBERABEXLEBERANI, AV T a8 ) —LA3HEMTEE, BET I/
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Fig.1 Separation of CBI derivatives

Britton-Robinson buffer (pH 9.00) : tert-butanol (8 : 2)
Applied voltage : 30kV -
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Gene Diagnosis of Common Diseases Using Capillary
Electrophoresis Equipped with Multi-Color Detectable
Laser-Induced Fluorescence Detector

Chinuyo Sumita', Yoshinobu Baba', Mitsutomo Tsuhako', Tetsuro Miki’ and Toshio Ogihara’

' Department of Chemistry, Kobe Pharmaceutical University, Motoyama, Kitamachi, Higashinada,

Kobe 658, Japan , and *Department of Geriatric Medicine, Osaka University Medical School,
Yamadaoka, Suita, Osaka 565, Japan

Capillary electrophores(CE) in entangled polymer solution have been investigated as an efficient
technology for gene diagnosis. In this study, we apply CE with laser-induced fluorescence detector
(LIF) to gene diagnosis by (CA), repeat analysis. (CA), repeats with n varying from 10 to 60 locate
50,000 loci on human genome and are useful makers to make linkage map. The (CA), repeat is
associated with some common diseases. And particularly the (CA), repeat which exsit at
chromosome I is related to hypertension. We try to analyze (CA), repeat at chromosome VIII for
gene diagnosis of common diseases with CE-LIF and multiple color detection.
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Human, Yeast, and C. Elegans Genome Analysis Using Capillary
Electrophoresis Equipped with Laser-Induced Fluorescence

Detector

Hideko Inoue', Yoshinobu Baba',Mitsutomo Tsuhako', Nobuo Nomura®,Mitsuru Takanamz,
Yasufumi Murakam{ , Yuji Kohara'

1Departmerztof Chemistry, Kobe PharmaceuticalUniversity, Kobe 658, Japan, *Kazusa DNA
Researchlinstitute, Chiba292, Japan, *The Institute of Physicaland ChemicalResearch(RIKEN),
Tsukuba, Ibaraki305, Japanand ‘Nationallnstitute of Genetics, Shizuoka 411, Japan

The goal of the Human Genome Project is to sequence an enormous scale of the DNA in the
human genome, consisting of about 3 billion bases. The present DNA sequencing technology is
insufficient to permit sequencing on this scale at a reasonable speed and cost. The Project therefore
requires the development of DNA sequencing methodologies with higher throughputs and cost
effectiveness. In this study, we demonstrate DNA sequencing of human genomic DNA using
capillary electrophoresis equipped with a laser-induced fluorescence detection system. we
investigated the separation conditions (capillary length, gel composition, and electric field strength).
Capillary electrophoresis is also successfully applied to high-speed DNA sequencing of cDNA for
yeast and C. elegans genomes.
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Fig. 1 Separation of FAM-labeled C-termination sequencing product of
M13mpl18 by capillary electrophoresis.
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Variable Number of Tandem Repeat Analysis for Heart Disease
Causing Gene by Capillary Electrophoresis Equipped with

Laser-induced Fluorescence Detecor

Akiko Nishimura', Yoshinobu Baba', Mitsutomo Tsuhako' , Tetsuro Miki>, and Toshio Ogihara’.
' Department of Chemistry, Kobe Pharmaceutical University, Motoyama, Kitamachi, Higashinada,

Kobe 658, Japan , and 2Department of Geriatric Medicine, Osaka University Medical School,
Yamadaoka, Suita, Osaka 565, Japan

Capillary electrophoresis(CE) is applied to the analysis for variable number of tandem repeat
(VNTR) locus in the human apolipoprotein B gene (APOB). The apolipoprotein B VNTR alleles
containing larger repeat units is a risk factor for heart disease. In this study, we investigated the
method for accurate determination of the number of short oligonucleotide unit (16bp) of the VNTR
using capillary electrophoresis. The analysis of these repeated sequence on human APOB VNTR
locus leads to DNA diagnosis for heart disease.
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CAPILLARY ARRAY GEL ELECTROPHORESIS USING SIMULTANEOUS ON-COLUMN
DETECTION METHOD FOR DNA ANALYSIS
Takashi Anazawa, Satoshi Takahashi, Hideki Kambara
Centra] Research Laboratory, Hitachi, Ltd.

Simple and highly sensitive detection for capillary array gel electrophoresis has been developed. Although each
capillary is irradiated on-column, no laser-scanning and no laser-splitting are employed. Multiple capillaries are
aligned in a plane and laser is introduced from the side of the plane to irradiate all the capillaries simultaneously.
As a result, very efficient fluorescence detection is realized. DNA sequencig results on a 10-capillary array are

presented.
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ENHANCEMENT OF DETECTION SENSITIVITY IN CAPILLARY ELECTROPHORESIS
BY USING CAPILLARIES WITH AN EZTENDED LIGHT-PATH
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Fig.l1 Electopherograms of organic acids in FZE with (a)anormal capillary
and (b) an extended light-path. Peaks are identified to be (1) oxalic
acid,(2)formic acid,(3)malonic scid,(4)maleic acid,(5)L-malic acid,(6)citric

acid,(7)acetic acid,(8)glycolic acid,(9)propionic acid and (10),(11)lactic acid.
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INSTRUMENTAL ASPECTS AND APPLICATION OF HP*°CAPILLARY
. ELECTROPHORESIS SYSTEM

Kaho Minoura, Tomoyoshi Soga, Hiroki Kumagai

Yokogawa Analytical Systems Inc.
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Laser-Induced Fluorescence Detection on Capillary Electrophoresis System, P/ACE 5000 Series
Etsuo Arai (BECKMAN INSTRUMENTS (JAPAN) LTD.)
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Figure  PCR product analysis using (A) UV and (B) LIF detection. Sample was amplified for 30 cycles (1arget
sequence 97 bp) and pressure-injected for ten seconds with no further pretreaiment. Buffer systems were the same
except for the addition of Enhance for LIF detection.
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Determination of Alkylamines by using Capillary
Electrophoresis.

Hiroki KUMAGAI and Tomoyoshi SOGA.
Yokogawa Analytical Systems Inc.,

A high resolution and rapid separation of alkylamines was accomplished by using capillary
electrophoresis. 12 kinds of aliphatic amines were separated within 11 min with good
reproducibility (RDS% of migration time were less than 0.3%). The separating behavior of
alkylamines was different from reversed-phase or ion exchange HPLC. The differences was
quite particular in the selectivity between tri alkyl amine and tetra alkyl ammonium ion. The
hydrophobic effect of alkyl groups on the hydration would influence to this selectivity.
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Fig. 1 Electropherogram of

aliphatic amines.

(Peaks)

1 ; Monomethyiamine,

2 ; Dimethyamime,

3 ; Trimethylamine,

4 ; Monoethylamine,

5 ; Monoethanolamine,

6 ; Mono n-propylamine,

7 ; Diethylamine,

8 ; Triethylamine,

9 ; Diethanolamine,
10 ; Di n-propylamine,
11 ; Triethanolamine,
12 ; Tri n-propylamine.
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Fig. 2 Electropherogram of

methyl amines.

(Peaks)

1 ; Monomethylamine,
2 ; Dimethyamime,

3 ; Trimethylamine,

4 ; Tetramethylammonium.
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HPCE OF COLOMINIC ACID HOMOLOGUES

Faculty of Pharmaceutical Sciences, Kinki University
Kazuaki Kakehi, Atsuko Hirose, Toshiaki Tamai and Susumu Honda

Colominic acid, a homologous series of polymers of a2—8-linked N-acetylneuraminic
acid (NANA), and NANA-oligomers thereof were analyzed by high performance capillary
electrophoresis with low-wavelength detection. Colominic acid homologues having degree of
polymerization (d.p.s) up to ca. 30 were successfully separated to the baseline level and the
homologues having d.p.s 30 - 40 were discriminated from each other in 25 mM phosphate
buffer containing SDS to a concentration of 100 mM as carrier using a 100 cm capillary (50
pmid.). Their hydrolytic processes by weak acids and an enzyme were comparatively -

studied under the established analytical conditions.
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MIGRATION BEHAVIOR OF AVIDIN AND BIOTIN BY USING CAPILLARY
ELECTROPHORESIS

Kokoro Kodama, Shunitz Tanaka, Hiroshi Nakamura

Division of Material Science, Graduate School of Environmental Earth Science, Hokkaido
University.

[ABSTRACT]

The migration behaviors of the biotin, biocytin, lipoic acid, and HABA were investigated
by CE. A good seperation of four substances was achieved at pH 8.5-9.5 by CZE, while
were at 0.15, 0.075, 0.1M SDS by MEKC .

Adsorption of the avidin onto the walls of capillary made it difficult to migrate regularly
when bare fused silica capillary was used. Therefore, the migration behavior of the avidin
was studied in varying CE conditions such as the addition of zweiter ion and polymers to
the buffer and the use of a coated capillary.
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Fig.1. Effect of the pH on the Electrophoretic Mobility
Buffer, Phosphate buffer (pH7.5-8.0),

Borate buffer (pH8.5-9.5) ;

Sample, 1)Biocytin, 2)Biotin, 3)Lipoic acid, 4)HABA ;
Voltage, 15kV ; Capillary, 70cm x 50um LD..
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Fig. 2. Seperation of avidin and streptavidin
Sample, 1)Streptavidin, 2)Avidin ;

Capillary, CElect ™Amine, 70cm x 50um LD. ;
Buffer, 20mM acetic acid (pH4.0) ;

Voltage, -15kV ; Current, 2uA ;

K. Kodama, H. Nakamura and T. Kaneta, Migration behavior of niacin

derivatives in capillary electrophoresis, J. Chromatogr. (1995) in press.
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POLY(ETHYLENEOXIDE) IN PRESENCE OF SDS: OVERLOOKED ASPECT OF DYNAMICALLY CHARGED MATRIX

Kanenqbu Kubo*, Nobuo Okabe*, Toshio Takagi**

*Fac.Pharm.Sci., Kinki Univ.; **Inst.Protein Res., Osaka Univ.

Poly(ethyleneoxide)(PEO) binds maximally about 4 grams of SDS per gram. The high affinity of
SDS to PEO has been well recongnized in the field of surfactant research. On the other hand,
PEO solution is used as a molecular sieve in CE in presence of SDS taking no notice of the
context. Underlying principles of successful separation in the widely used CE mode must be thus
considered taking care of the facts that both the matrix and analytes are dynamically chargeahle.
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RVZFLUA%Y FPE)NSD SEABUEKEA LEBECHET 22 L. REE
MAOMREDOHTIE<HM SN TW2 (Shirahama,K.(1974)Colloid Polym.Sci., 252,
978-981) . fiA. F¥YyESZ ) —BREKPHOABHIIBVTR., BLLEDTFHREMND,
SDSHFAETTAFEZIVHEEKLELTAVWSRTWS., Zho0F T, PEOBMIE
CEBROEDLUMICRAMICIZD “52VWHE” PERHE XN (Bode,H.-J.(1976)FEBS
Lett.,65,56-58) . CEFMEBEI LS EAINTWS (Ganzler,K. et al.(1992)Anal.
Chem.,64,2665-2671) « “4AF520W” HEEBEERHO>DILEYT—TH2, SDSEHE
TOPEORBRMZHAELTZCELBITZLILE. “L330D” & “52bh 3
D" ORFNVPBELELRAFTACHELB/ZI2RAHALELD T, LHrd L BLAFLIZVHE
D+ACREINZIOE -RI2LAUBHERILETH . TOBA. REOE B
BEINTWT, BE5ARAEROBRELE LTEAINEZHNLRIDTH 2. 2DES5 R
BER “OF5H30 ODBHOERII, EOLIIREEVEETIZIDTCHAI NS
BEEEWEI LD, KA RBEBEOBETDH - 2.

2. EB SISOESEHFE - TSK-G3000SWXLH 5 L e REEBFEH ZETHPLCY R F Lo &
Sk B - Quanta-4000 (Waters#t) & % WX Capi-1000 (KBEEF) « F¥r 5 ) — - ¥
) AFrEs) — (KREEF; NEm. 2K33en. H%EK25n) -« PEO : TSK
DGPCH S FRAEERKSES ) — XL BHOHRMA. EHH: 50mMY BF U ™A,
pH7. 5. SDS¥&K (sodium octylbenzene sulfonate) . F£E (%) & b &,
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— 2R SDSEHELHEALEN, FFAMS L RUTP2YU L7 Fiz2<SDS %
BE Lol

SDSEHEETCEEOPEODF vy S ) —BREKBERA=. ZDEIZ. PEOX
SDSOVWTHOHPHMARBUIBLELRREEERF-ZRVWDOT, XL PLHEAT 3
SD S#E&Z& (Tsujii,K. & Takagi,T.(1975)J.Biochen.,77,117-123) % 2 \\ i il & i
ik, Yellow OB (Takagi,T. et al.(1980)Biochi.Biophys.Acta,623,271-279) . # &
MTBIERXEI>THEHAEREZIRXNLTHRETEL L. PEOREEDLS>%SD S
DREBEDHRELT., BECNA T AFELLHEARKL LTESKB T3 L bR
BRIz, BAKOBERKEBHEZLEWEE (10-5000K) O FBIChkE LR,
DELDEATEMRMEICRSNS “RIETEH” 251 1=,

AT ABUMOEBECILEOCRERPECBRBEEH -2 LT, ERIELFLZVWE
RELTHWSBPEOBHRIEBWIHEHERKYERKB T2 28 LE. 578
ISKOPEOD3IBRBRIZBEWTHE., HHEBKIGPEA LESDSIRIAEED- I
BRIKBIT 232 PREXRNE,

4. Wi

PEOWRSDSZ2BRETHN4E gdbMAETEILHHLOIPIIR>E, CEICL -
THELEELIA, SDS-PEOHAKBHAUKRERITIEHET L., —EDO L
BN FEREL LICERRBHT 2LV HASLIR =, COBRRFOEEIE 3%
EEOBEEBRHBIBVW I RN,

SDS—-PEOHAEGMHKE., BEBDSDSOItLtNEZPEOSFHMBEAMNCLIIIZ L
THEMBLUTERIANT W S (Cabane,B.(1977)J.Phys.Chen.,81,163%-1645) . PE O ~
DSDSO#EAEcme T ETRBEEZI-TREET S, A TREHE~DSDS D
BAE cmcUFEBVWTIRERE T2 2o TVWE, LEMN>T. PEOBRHK
DSDSEHEHLATTCOEHEANDHFLRZ2VWHRIIE., cmec2BHATHEHRNIIRR 258
PEETZEEFHEINGE, CEaHIIBVWT, PEOEBERE%YTHH., £5SDS D
TABBEERZO. 1%YEETH 2. PEOFFH~~DSDSOBASIES kMBI
REMINATNWT, ZOBRICHRIIELINZISDSHBEAEL ALK IDLEEINS,
BE. SDSPEOCOMHMEMFARCHE I ZIBRFN#HZELSDS - PEOHETFTDCESLH
WBWTEBRINWZIBEAELLOMIZ, 2RI 28 H2#8KEL TWw 3,

SDSEHEETTOERTRHMESTLID2VWEAKLTZCER. ABW2BSFDSDS
R T2EMNBERLARERDPELETILVWS>EEZ2ER L TITbhATW2, ZOMNE
CEBRELOINETH D,
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SIGNIFICANT EFFECT OF COUNTERION REPLACEMENT FROM SODIUM TO ALKANGLAMMONIUM IN
ELECTROPHORETIC ANALYSIS OF PROTEINS IN PRESENCE OF DODECYL SULFATE

Kanenobu Kubo*, Toshio Takagi**, Nobuo Okabex

*Faculty of Pharmaceutical Sciences, Kinki University,
*kxInstitute for Protein Research, Osaka University.

Taking advantage of high efficiency and resolution of capillary electrophoresis,
electrophoretic behavior of proteins in presence of dodecyl sulfate was compared
under condition of presence of a sole cation using following alkanolammonium ions:
Tris, Triethanolammonium and Triisopropanolammonium. Even when the cation is sodium,
proteins turned out not to behave in free solution as expected. Namely they don't
electrophorese with identical electrophoretic mobility. This tendency was found to
be enhanced further when sodium was replaced by alkanolammonium to enable separation

of proteins even in free solution.

1. BUHIC RFVLGEES MU DA (SDS) EQEE M., BEREKEBEEALL T
D) AEHEREEOHBICL -~ TELTZz LR, B Zaa7 s V- SN IEDRY
FPIZYLTIRFNVBRIKE (PAGE) TRENZ. ZOERISD SOERE/IBRA £
V., FRYUALATHBIDPPIRATHIPHNRFNSDE S, KEKEFELTHETI2EL2TRE
LELDTH-T2e BERWA AV ETANHR) — VT VEZIAAFTVIIBABZLICEST

RFINTNVTz—F (DS) OEHENLFHTEDIZLZROEZEL TS (Kubo et al.
J. Biochem. 99, 1545 (1986), Anal. Biochem. 224, 572 (1995)) .

ZITHxYETY —BRIKFOESRECEBL., LRIV —TD3@OMAF > (PR
(Tris), PUZHZ ) —NTrEZIA (Trie) ZLTMNYAVTanN) — V7 VEZI A
(Triip)) L F MU T ARHBEZLIZ->T. DSEETTOEAERLNVIZNSDRYRTF R
HOBKIKBBEHBHMBFONA AV OBEICL - T, LOEOIREEBARIBZNLERITL 2.

2.8 XytvI3Y— (NR T5un, BHE 25cm, £F 33cn, KEFEETF) 3 Hjertbnd
Fi& (J. Chromatogr. 347, 191 (1985)) %BAUETEI LIV RYPZYULTPIRTT



~F 470k, ABEEAEILBICRC TETZAXNELE. 25—V al ba 282
Ty FMEORIVAR. ChonEBEIIHIEDD SIERU/NED NaNs & Orange G 28
OE 2 DOFEEERICERL (BRREE, 0.4 mg/ml) 5s/5kV T Y —IC#EALE. Ik
WT—A—IZd Yellow 0B ZRAVWEHEDEANKICEL 2. BRAIEEK (50 oM, pH 7.5)
BIROEBO D EHW., BEEIZIE 0.1% DARNATI FEMAT : 0.3% SDS/Sodium
phosphate, 0.3% TrisDS/Tris-HC1, 0.3% TrieDS/Trie-HC1, 0.3% TriipDS/Triip-HCl., k@)
B3 Quanta-4000 (V4 & —X#) 2FEHAL. HMBERX S SN L 0kV. BER T TiT -7z,

3. R -#FE®  Figure 1 {2 SDS, TrisDS, TrieDS # U T TriipDS BE T TOEHRE XY
RT7F FOBHBRFPCHBLAEBXA#RT. SDS—BHERIXRTF FEAKOEHBR
HOBLSKEBHBERIEAEOER - 2 FRICBLST—FETH B (FHIE) LahT
=, ¥y —BXKE (CE) THET S LEBED O CEBEANZ RN EE»SD
BEEBRDBSNB, =D SDS (R.S.D.=1.14) BWTRSN=MEMAIT TrisDS (R.S.D.=1.73),
TrieDS (R.S.D.=1.85) %L T TriipDS (R.S.D.=2.65) DNEIC—/EHEEINDZ. D SOXR A+
VORBIZRICERAEDEHBRF TODHEICBIZSBRELEDHZ2DALLT . BREKEH
DM A 2 M (TriipDS, peaks 3 and 4) MFHS5N B, Fig. 2 IC4HENDS I+
VOBIKEXNAZRT. BLADILILDBSKEBHEDEVVBEREICEHTE, 260D
EFZEAEKIIOWTOREITIEFHPSOEKIEFL BOEEARL TV, A, EHEA
DD SHEAEL LEDEFTET T2 BH -T2, BHBEBRFTOI LA B IUEAK
DNESKEBHEIFICZNOEIRBIEKETEI0T. CEFRICLIARENDREICE-
THEDIZR > RKTEHH»,PSDOERIE. BEHEANDD SEAESEL LEAKOREEE
BETUEER. 2hFhOBEAEOREH D W IIVIEBEOREOEKBOESVWBEA+HHI
ool iEEIND. ULOERR. fiFCRAFA EICBL TDSEAERTSZCE
K-> T, BEREOABOBEAAGIHTE B I LARL TS,

NS Orange G
3 Micelle

0 P
i
o

TrisDS
Orange G
RCAM-Lysozyme d

TrisDs t.
2. .
3. RCAM-BSA TrieDsS
T
4, RCM-BSA 'r__ k
Trie0s 5. Collagen a2 TriioDS
‘ 6. Collagen al V\pL__M-
TriipDs RA !
1 I 1 1 1 1
— 0 2
L 1 1 1 1 i i
L L : Time (min)
Time (min) Fig. 2. Electrophoresis of
Fig. 1. Effect of counterion of dodecyl sulfate dodecyl sulfate micelles
on electrophoretic separation of proteins. with various cations.
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APPLICATION OF CE TO DRUG - PROTEIN BINDING STUDY

Akimasa SHIBUKAWA, Hiromitsu SHIONO, Takanori Ohnishi, Terumichi NAKAGAWA
Faculty of Pharmaceutical Sciences, Kyoto University

Frontal analysis was incorporated into chiral CE for the enantioselective determination of unbound
concentration of a chiral basic drug under plasma protein binding equilibrium. Electrokinetic
injection of drug - protein mixed solution allowed only unbound drug bearing positive charge to
enter the capillary, while neither negatively charged protein nor bound drug was introduced.
Unbound basic drug was resolved into two zonal peaks of the enantiomers, and the unbound
concentration of each enantiomer was determined from the corresponding plateau height. This
method was applied to investigate the effect of sialic acid residue on the bindability of human a,-
acid glycoprotein (AGP). It was suggested that sialic acid residue is responsible for the
enantioselectivity in AGP - propranolol binding.

[(#E] EHRIMBITT LT IR0 BMUEEY > {7 (AGP) ZDMmMIE S L7 & L FHIC
FEE (FURUKER) L. RARIEYIBE L QT ERBE T AR 5 5, FEREARIEY
P G ~E B IIBITTE AN AREMIINTEL BRTEAVDOT, KEHE

(RIBIER) ORBRLEWENBIEL & EEOHBYHR 515, f-T. A%
EREYORFELBKRFEREITI LT, FUo 0 BEOHRIIRARTHD, —F. BEMHEX
DTSRG OMEFITINFZETHEPLERALTEY ., 2O¥KITEIRE LTHASATWA,
HFAFEMLREY TN FZREEH CREYREN R 2, M5 VB OMEEARRRS
AIEEMERH D DT, MIERIRNL S R FEEHENLETH 5,

T, BMERABOSHRAELRX Y ©F U —BRIKE) (CE) 2% /7 BAaMRIcEmRT
DRALMBER INTE Y., CE ZAVD EESHTER Hunmel-Dreyer 15, HAVWIT 7 4 =F 1 —
CEEREDHAREINTV D, BKeid, WHEEMR CEICEMOIIER DAL - Lok, F22
EMREEMR O & ) WA Z SLERIRANC AT 2 = DO E (HPCE/FA 1£) 2%+
DELEBIT, o BRMNES L %0 (AGP) D F VR FERITBIT AR EOREBRMIIEA LD
THET D, EFVEEMEY L LTRTF/83IL (VER, Ca F¥ L FAEEE) Y ars
/a—)u (PRO, BEWTE) %R\ i=,

[3EBEXS{#] HPCE B, KIFEFHH CAPI-3000, wkENEMEIE. U o BOEEIE (pH2. 5. 40mM |



FFv-B-v9u7 ANV (TM-B-CD) 2 &de) . FIMNEE. +15kV, BRHI. 200nm, BE. 25°C.

(#8821 (1) chiral HPCE/FARDBAK  BEEAIERMOSE (+18kV. 308) 1Tk V-
o HEPTOL R BEEEMET 5 ITIIRBHAK L ABISRM (pHT. 4) IRESULERH S
23, VERXEZFZBED 7= D OkEEEK O EBEpHiZ2. 5Th o7, o T, REEK & EEpHOE N
DREVRENR I CHEAR S 2 L ABMTEESAR TR ARY, ELWSHIHERE LW, 22T, &
BHERDOENIZEN > T, REHRIKE R UpH2 oV ED Y U EEE K EZRIIBEATE LIk
D ZOMBEMR LT, ¥¥ 7 U —NERIEMM OWKENEER (pH 2.5, BR) THEEZIHhTE
VEIRBMITRE L2V, REAKRP CIIZ o RV BITAREEL TVWADTH Y BT Y —R
CEASKY, £, BEUEDITEASIR, ZORER, EICEE LB TEY R T
BROICEA SN, ZOB, XFEREBMCEAEEOEI R, HEHEATIEY I RBER T
ERUEFRMELLZRLLBOBEBAIN, YT —RNICEASNEGEREDTIFS
NEVIZ—IZK Y RESEEN, 7T V- EBREFETE 20— 08BN, 7T b—
MENOHEREREYBRELHEEMET LICHRMB RO B Z LN TEE, . BElk%
AWTHBHEA LGSR E— BN Y VRV BEARIKEL., BAHOEWRE TITRME
E—IBEZ2>TLESGENHIN, BRUWEAEFAVDS L ZOMBEZERTE 5,

(2) AGPEEBEMLENIILRIRNZ VO BEICRIZTRE HEMEHOF AV EEITIZ
AGPRERLS BET 2, ACPOBEZEITHANTH Y | FEEHFRIIL T VBBENTET S, .
AGPOBEGREEITAR T CTI 7 aRARY—HERTZEBMONTVE, L LARBHAGPDY
NIFBEEBITIEHEOEBITIZE A EHON TR, £ I T, AP T VERDEERIILINTIZ
# 5 VERRCPROEZBMA DIER A TR AL 2 RIE % H WO ARIRIIZ IR~ 7=, AGPTEHF D (S)-
VEROFEFEERBEIZI(R)-VEREL Y b 1. 65/ < MEEBIRME R L 228, BEFRLEBEZE L THLHER
AHBEICHEERETIA OGN T, T ABBREIIVERVACPE OFESICEE LIV & HE L
72o RIZAGPLPROE DHEGMER L T A, (R)-PRODIEFESEIREIL(S)-PROL Y b 1. 3FH
AMEEBRMEBBEINTZ, —FH. 77 a{bilfE-T, (R-PRODIEFEERBE TR/ L2V
DX L T (S)-PRODIEFESTIBEIIHEM L TR)-PROL A UEIC AR T2, ZDZ &b, ¥ T
BRIRE L (S)-PROE O EMEANLARIRMEOFEER THD Z L3 FRENT,

(45588] OV IERCEL A ERZ LIC L nEEMEpDF 7 R 2 ERM. AR
REIZ M C X 2BMESITELZRE Lz, AOWEOREHEARITEBME (100~2000L) THY |
asialo AGPD LA B BITAFTERNWF U7 L EY L OEEHELZRAL ETERATH S,

[3zi#k] 1) A.Shibukawa, Y.Yoshimoto, T.Ohara, T.Nakagawa, . Pharm.Sci., 83(1994)616.
2) T.Ohara, A.Shibukawa, T.Nakagawa, Anal. Chem., 67(1995)3520.
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New pl Marker for Isoelectric Focusing in Capillary Electrophoresis
Hidesaburo Kobayashi*, Mikiyasu Aoki* and Etsuo Arai**

* Faculty of Science, JOSAI University, SAKADO-SHI 350-02

**Beckman Instruments Ltd., Sasazuka Center Bldg., SHIBUYA-KU 151

New pl makers for isoelectric focusing were synthesized from carrier ampholites
~and DNS-chloride. The purification of DNS-ampholites mixture was carried out by
electrophoresis. The analysis of DNS-amph by capillary isoelectric focusing
showed that these derivatives were useful pl markers for the protein analysis. We
discuss the applicability of DNS-amph-pl marker in the capillary isoelectric focusing
method.

Lo

W, FUNRIEBEBIURTF FOEZEA2F v+ ET) —BREKENZ LD AET
DHENERLINTETBY) ., SWWRE. p I DHEHEEDS L UBRIEOHEMA
HMELTETWS, $AFvET) —SBTEABRIKENL, ERIECFERAINTVS
FRBIITFA RS VEREKIRLA2LDE LTAERTH D, FIZ2RXTER
&@@“ﬁ?&tbf”&?%pté%ﬁfééo

LEABRRBOFEIIBNTC, p IBBHOY VN7 Bk ~<—h—& L THA

TNV Dp I RRETHH, NI EOERRZECLY) p IVELT 2L,
5N BRT— A —I1E N DODDRED D B o

B4 T HEOIEROD L HEFL AR L, FEABRKEIIAVLLOD%
EZD IX—I—ORETEHNEL TS, pIT—3—DFEH{HELT, 1) Ew
p HEBE CTHENZEKEF LI L, 2) NEZEENE L L ToXENIIY YT
WVEBGICHBITERTHEZ L, 3) THLEMELROI L, 4) FrET) —
SEAERKS THEREIIRE TEAI R ETHE, TNSDEMERH-T-D
TRDOFXF X)X =T 7454 FODNSHFEFRLEHR Lz TDp IX—H—

( DNS-amph pl marker) @ p I BIZEIZBITAHFBABIZOWTERET 5,
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STUDIES ON THE PROCESS OF PROTEIN MOBILIZATION IN CAPILLARY ISOELECTRIC
FOCUSING

Hiromitsu MIYAMOTO, Aiko IWASAKI, Takashi MANABE

Faculty of Science, Ehime University

ABSTRACT

The process of protein mobilization in capillary isoelecric focusing was studied. Purified
proteins or human plasma were focused in a fused-silica capillary, inner wall of which was coated
with linear polyacrylamide, in the presence of ampholyte mixtures.

For the mobilization of proteins after focusing, the method of "catholyte replacement" was
employed. The process of protein mobilization in the capillary was monitored employing several
replacement catholytes. The process of protein mobilization was further examined employing
polyacrylamide gel isoelectric focusing for the monitoring of pH change caused by the catholyte
replacement.

1. BB

FrES ) —BERABRLBIZ I VBB COEBBATFORFIRIR. ++E3
)=~ VBERBA I UD. TR XETNAENALOATLS, AEHR~ 1.
FURIERZZTOERAE (pl) OBVKESEABTAFRELTHFyES Y —%
BEABERBET . ABEL*A LI E 3P KBRABOREA T, X510
FrESY—FCOY VR EBHOBREBRI LD 2REFNVEL KB E A .
EREBERBBRECOS VFOpHEMRE I VAV HOBHORFARHLEOT
BeET 3,

2. &

KB :  F+E5Y -—BIKBEFR. -t W17 077 )7 HD UVspectrophotometer SC100 «
— ¥ X 13 Beckman $#t® P/ACE System 2100 # A L7, ¥ vy ES Y -3, AR TS
pm, 2E27cm (EHE20cm) . RYTZYNT I FCHABLELL
TJa—-XFIY YV AFyET)V 2RI,

AE BB NI ER Sigm B VBALLDOE, EXFALERANY VADER
BEigmeg. S0 LOREBROVLE-20CTHRERELILIDOER LI,

B SN THEBREOBRBEMK & Ampholine (JTRVT-LKBH) OFRBEHEABA L. C



NEF+ESY—IEALL, B%. BEHKITIE 10mM H,PO,. &5 % 1212 10mM
NaOH % Al v B # 250V/cm. Ampholine 3 BE K BE 1%E Ui, ¥ /8 BHI
RULES (BE. XBHB®I104) CREBEORREREEZATY V5B
BRHBMBH L,

3. BRRUEZE

FYrESY-SBABRKDR. BABERAMALCNELBHREL I BT
TOHELHIY., BEABEROHANBE LV EFRIN KO TCNELBHR L S
PTRBETIAEEE S 12, ‘
REEXRMEL A HE NaCl, HCOOH, CH,COOH, H,PO, (¥XT10mM) @ 4 % H
KOWTHRELET 2L, BOURBVABAETLAORBR T, BB/ N/ E6 8
EFRAELVIEEANOKB TR AB0AD EA RN -7 RUB454 1, Figl KBRS H
BCTORBI VNI HE (6ERA) OSBHMAFET, T/, EEAMFARB &L L1
BETHIomMERDIR L (W70K) EABRNE- I RUBA252 7k, BBBEKC
FPUHLGBEREOLAR, BRBAXBBEELALEENBONXL, 8L, KEKM
BRI THF+ESY—hOpHEMOHEENAG CEELEL 0Nz, ¥+ E5
Y- HFTCOpPHOMERHB CHED0TCI /02 REX VELKBOEBESY VEA
W, ZBROpHEMMRT I VA7 BOBHAHAN, F+ES Y —FTOI VN IED
BERABERHL I,

2

A280 1 4
0.004 1. hemoglobin

2. myoglobin

3 3. apo-transferrin
5 6 4. carbonic anhydrase
N 5. albumin (human)
6

. ovalbumin
JM

| ! .
b 1|0 20 30 40 Time (min)

focusing mobilization

Fig. 1. Capillary isoelectric focusing and mobilization of proteins.
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Ungranular Gels as Stationary Phases for Capillary Electrochromatography

Chuzo Fujimoto

Department of Chemistry, Hamamatsu University School of Medicine

Ungranular stationary phases are prepared directly in a capillary by the
copolymerization of functional monomers and a crosslinking monomer. In one
example, hydrophobic interaction is induced through the incorporation of an acrylamide
monomer bearing an alkyl chain into the copolymer and its extent is changed by varying
the content of organic solvents in mixed aqueous-organic buffers. Substantial
electroosmotic flow, which permits the pumping of neutral compounds through the bed, is
attained by the incorporation of acidic or basic acrylamide monomers into the gel
materials. The performance of the ungranular gel packed columns is exemplified by
separation of several solute mixtures. Also, the advantages and limitations of this

approach will be discussed.

1. 88
BREBRARBICERATIBEX Y IV —REI/ o 774 —BRESLTIL D
FEIZ DM, EE—BUARFHELERo TRV, BaOEEROI 70 (FiE) #7540
CICPZEX Y TV =D T ARBEINTEEN, 37087 20FBITEL TEOHORRE
AREZOLND. F—IT, BKEFEITLACEFTHICE 7Y v FBAXETHY, 7V v b
BERO S Y DRI FORBICL 2HERIBIHORNEZET IR L. i, F+HoR2MET
AT LANOCOFRERNOFBHEER - §. FI2, MBESI RV A I Fa—F 4 T ORBEITL
FTARELIERETS. E=, BEEEZKELEY (RARBERSLZFA LR2THAIT) |
BT ARICBEREBELEZD, KEXEBVWHE LY T303mEREI < v ST 74—
RAREBER TOBBPLETHY, BEBOBEENOEZEZDLRRTHD. EMIZ, k7o
<~ 7 4 —RAREREERTSRY, BEREEHRLZRICANTH, PHESFICHT IS
HEDOBRFHEIIER L ED LR, '



EHFETCIE, BAOT 7 INTIRET7Ta2a—-XF ) AFxxET Y —NTEALTELND
R FREEAON T LERAVAIBEX YT Y ks~ b T 7 4 —ZOWTHEMNLE.
ARLERY=—EWFRLERAZE Fa /AT, BEET CHORERGERERE L.

2. ¥8

EEBTFEFEIC HCZE-30PN0.25 (METF VY arF (4 &X) | #HiHIZ 870-CE R4 HKIX
BSE (BASE) #ERLE. ¥V - LTHAR Bum D7 2 — X F Y #RE (GL
A TUR) FRVE. XX ETY—ORNEZAZ 7 YLES- P AP IIATRELT
AF L CHMBLUE#, NNIAFLYERTZYAT I FE2EBHRIELTAW 727IUALT IR
BOE)v—45BEETH LIk THTLEEELE. 77 20ERITELLHD 2 TEE
Bxi{To 7.

3. #R

Fig. 112 2- 77 UAT I R2AFAT AR ANKB—NA Y Ta VT 7Y NT 3
K38 &K [Poly(AMPS-co-IPAA) & A L& A & LTAT A FEHEELEAITHS.
AFEICLY BEX X TV WA ST T 4 —OH T ABEROMBEREZRFRT
X BN THL BVWEATCRMERTE Lo R AEAL & 0H LV RERIOERS
BEickedEZDOND. .

.

0 10 20 30 (MIN)

Fig. 1 Chromatogram of a mixture of steroids on a Poly(AMPS-co-IPAA) hydrogel column. Mobile
phase, 100 mM Tris-150 mM boric acid (pH 8.1); capillary, 65.0 cm X 0.075 mm id. (50.0 cm
effective length); %T, 4.0; %C, 10.0, %S, 10.0; applied voltage, 20.0-kV; detection, 254 nm. Peaks:
(Dhydrocortisone, (2)prednisolone, (3)hydrocortisone 2 1-acetate, (4) testosterone.
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CAPILLARY AFFINOPHORESIS OF PEA LECTIN: ANALYSIS OF DIVALENT-POLYVALENT
INTERACTION BY CAPILLARY ELECTROPHORESIS
Kiyohito Shimura, Ken-ichi Kasai

Faculty of Pharmaceutical Sciences, Teikyo University

The interaction between divalent protein, pea lectin, and affinophores bearing multiple mannoside residues on
succinylpolylysine was analyzed by capillary electrophoresis with UV detection as a model system of divalent
interactions. The analysis based on the principle of affinity electrophoresis yielded dissociation constants
between the lectin and the affinophores (Kd). The Kd is a function of two dissociation constants, i.e., one for
monovalent and one for divalent interaction (K1 and K2, respectively). The analysis of the inhibition of the
affinophoresis by methyl mannoside revealed the relation between the dissociation constant for the lectin-methyl
mannoside complex (Ki) and K2. Since Ki was dtermined by other technique, K2 was determined by the
relation. Finally, K1 was determined by using the relationship among Kd, K1 and K2. High precision of

capillary electrophoresis makes otherwise difficult analyses of molecular interactions feasible.

[iz T ®IZ]

PRV 7 F YR ECRONDG L2, EAATREMEOHEEAVEELBE %2 LT3, £F
OHBEERAPEELHOL I LiE, ETR—FAYRE LTI HONRTVBEBYTHDB, L
L. $EOHEMROFES Y EEN AR BVAREIR>EZV, 22T, 2OLZ7FVTHHLY F
IRAVIFV(PSA) & TOLIFUBERTEITY )V REEBFEOT 74/ 757 EDMESE
RZEFVRELTHD LY, $vESY—thTT7 7474 VIARFILIICL Y 2MHEEMED
SFEOMEEIER BT L7,

[HiEE]

(1) 7747 77O %E FHESE27T00RIUIVERLICAZ Y= bL, B4+
MDT 747 7T M)y 7 RAELTRV, TP v 7 AD—BOINKEFINEIIp—T I/
TxZNWIY )V FERBEBEAIVEIA I FERLIoTTI FEEER, vV )V K7 7477
ELe YV )V REERORLRDLT 74/ 74T 3BRABLEBRICH W,

(2) ¥x ¥V —BXRKE Sy 7BEOBEEGYWEZLENT, ABEEZAZ VbR YD
YTA=FTA YT LIAE 2y mOBERY I AFYET Y — (2K 57 em. KEIEERE S0 cm) 127
7477+ TEHEREFTEL, BERIC PSA 2iBIML TEXRIKE (350 V/em) 24T - 72, iKEIRER &



LTO.1M bY R -BEER (H 7.9) X V>, 25CICHEEBIL L7z, st EsE - X LZPFHEXR 2841013
BIRE 2 AR (100 pl) ISHN R 720 #MBI4 Beckman 2210 B %8/ L 7=,

[#2]
S H Y NT T4 747 (AP) & 21fi® PSA EDOBIZIZRD L S ZEEERRE LT,
K1 K2
PSA 4+ AP 2 PSA-AP 2 PSA=AP (1)

Z I T, PSA-AP I3 1 flioR &k, PSA=AP i 2 fliOEAKEEL, K1 = [PSA] [AP] / [PSA- AP).
K2 = [PSA-AP] /[PSA=AP] TH b, AP DIBEREAXATCPSADT 74 ) 7+ LI A%F3 b1k
Y. AP & PSA OMEROBMEER Kd) 2K (K1) o ZIT, Kd=K1K2 /(1 +K2) (X
2) Ths,

TTRBMNERELTHEAFN ¢ -D-TV /)T F (MeMan) DFETIZPSADT 74/ 7 %
VYA %7V, MeMan DFTEIZ L o TRKE L 2o 72 BAT O Kd (Kdapp) D b & @ Kd 12544 2 B %
MeMan DIREEICH LTT Oy b dE, FICMOMBAES N, ZOMBO [MeMan] = 0 TOM
id. (2+K2) /{1 +K2)Kit (R3) 2% %, Ki I3 PSA D 1 DDA L MeMan 750 { 284
BOBBEEBTHY ., JOERT 0.65mM ERDONTz, R3IDL, UF Y FEEROELZ 35
DTT7477FTICODWTK2AFBEONT (K1) o T2, R2H20, K12 FhPhERDL &8

T g f:o
Tablel. Interaction between PSA and affinophoreswith different ligand density
affinophore Man/ Lys Kd K1 K2
(mol/ mol) (z M) (u M)
0.042 63 71
0.093 44 58 3
0.175 26 42 1.6
[Z%]

TI7477xTHDYTY FOERE (FBE) PHETICLZHoT, 210 PSA EEH7 7 1
747 EOHEERIRE D, Kd OBRSFRONTz, FHEENAL S 12, FEIIZK2 bR LTS
D, 22oBDHEEAIEINRT R oTWAZENERD 1 2THo I LATENS, L L.
DAY VEEOEMIED LKL OBETIRON, 1 2HOMEEA BT > T, ZOEHIZ
DWTIRRERFEFTH %,

BEnX iz, 2Mins v X7 BLEMOWE L OREEBIIOWTIE, BEFNICEST S 1 HD
WHIZIAHERZBINT 2 L1080, —BBARALBNHBTEIC 22, $Y ¥ —BERKkEI
ZDL)BRFCBNTY, BREI P OBRHELONEL LTERLZILSHLMI 2 o7

[3c#k]

1) K. Shimura, J. Chromatogr. 510, 251-270 (1990). 2) K. Shimura, K. Kasai, Anal. Biochem. 227, 186-
194 (1995). 3) EFHFL, EHEMKEEEER, 39, 1625-1637 (1994).
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SEPARATION AND ASSOCIATION CONSTANT DETERMINATION OF
OLIGOSACCHARIDES BY AFFINITY CAPILLARY ELECTROPHORESIS
IN THE PRESENCE OF LECTINS

Atsushi Taga, Sachiko Yabusako, Atsuko Kitano, and Susumu Honda
Faculty of Pharmaceutical Sciences, Kinki University

SUMMARY Five kinds of disaccharides (maltose, cellobiose, lactose, melibiose and gentiobiose) as
PMP derivatives were well separated by affinity capillary electrophoresis in phosphate buffer (pH 6.8)
containing RCA4 (5.0 mg/mi) in a linear polyacrylamide-coated capillary and their association
constants to RCA,, were determined simultaneously . On the other hand isomaltooligosaccharides
with varying d. p. s as ANTS derivatives were separated from each other and their migration times
changed with the concentration of LCA in camier. From these changes their association constants to
LCA were determined simuitaneously.

(EL i)

FrESU—ARICUH L REANTERBEPIENF S22 N VBOBX 28T 3FEAEEEORIOE
BHERRDIFEELTEMEHETHY., BES"SLUTNLOPOTIL—-TINcE B EhTVWS,
CORMCR NIV BEANEX Y ESY-RTUH L FOBIZA#ANZ I E RN EEBOBRICHY) .
MEDEAMEICH L THENCEEERMHT 3, COFEOHAREROUF FEZWCHBI LY
SHBEDZ L INVEANDREEMERARBICEN TEIAILS S, LPL, 72X KLY HECREZ/S
TEIRBELTE-2EAHITEL. UH > FOBERBEEECTIBIYZEACEBMCE-TLE
FEVIBERAY S o/, KEETCRFAETU-REBOI—F 72T TCORBEEMYERE. 2D
HEDFIREEDL LS ERA, LUTICZ2 NXIBE LTV 2DL7F 2BV, UH Y FICk
BEOAY TBEAVIEFILEROERE2TRT,

(RBHZE)

X+ 5 Y —ESABEE : Applied Biosystems 270A BIEBICRYTFTI7YLTIRta—-F1> 7
LEX+ESU— (AR50 um, B&E 50cm) 2B LTEALE, 2+ ESU—REBOI-—F (5%
B-XZTYNFXRSTACI M X XIS TRBEFER{ESE DB, P7ULTIF2ESEH
B EICENfTok, FKBIA 50 mM ) BREEEIH (pH 6.8) B LU, ZhICETT AL 7 F > (RCA,)
FLRLFILIFL (LCA) £2FMULAEbDOEFERAL -, BEEH : “EEREAY (EOE+—-X:
Cel. 7>FAEX—-X 1 Gen, P/ b—ZX Mal, XUEF—X :Mel 5L 57 h—X :Lac)D
PMP BEEE L UM V)L b1 I8 (d. p. 1~20) O ANTS Stk B 7=, BEKIL: PMP LB &
U'ANTS LIS Z R TR YBOS L USTBNCRE S TfT o 7=,

(BREER)
LI FLHARETIBNCRET A TEBSBERSEVCHBEI NS, £/, ZhZThOA) THED



BBELLIFOORBEERERD DN TED, LUTEREEZE> (RRERNERET S,

ZES0SB s BEO_EERESMICAEIEEL LTS5 L/ —X (Rha) #FM LU T PMP {EETL,
LIFo 8B 50mM U L BEEENE (pH 6.8) 2&E% e L TRVWIERAB % T- 184, Rha
BEFEKRETERANABL 20, SEBEO_EER 1 KOBEWE—7%527%, L L. ZOXERE
CHS I h~X%BET D4 /Y VETHS RCA,, 55 mg/ml DRETHENL TERABET - 1-BE
ICI3. (Gen & Mal DR BEIIFTLTIREWH)Rha 3LUSBEO_BELSTESBTIZ LN TEL
(Fig. 1)o

W2 TEBRETBO—FHE 5 BEOZEROPMP BEKEREAMERR &L LAV, XEHEIC
B2 DBETRCA, 8EFMULEEZ A, ETEFBEOBEBREIC LBEEENETLEIr 450, B
ICEDSWTZhSNBEAFR ML & 25 RCAy,—Lac LU RCAj,—Mel DESERELTERTI
1.08x10°(M") LU 1.52x10° (M) EWVWSEEBIZENTEL,

—FH. AVTIL A THEO ANTS FEEEL 7F 58550 CBBEH (pH 6.8) kB E L
TESRABUAECIERE 1~21 S TOREI/E2ICABEINL, COXBRICTILI-IEEBRTS
LIF>THD LCA #BL2DBETHEMLI-EZ A, SBOBEL AN DL 5 /0 . LCA DREEKTE
HEBEBEBOEEIAS5hi, ChSDT—2%bHEICIVYTILI—Z(d. p. 2) D SHBIE—-T by
TR -2ZFYLTVWB d.p. 15DFYTEETICDOVWTLCA ENRAENE—FICHHT e TE
o BB, ZDEICLTRDESVTIL b—X ANTS FEEROBEEHIZ 1 VT IL k=X ANTS F8H
FERBTHOWTRD EHEAERICEIEI-BL., CO—-FHEOEEErBrLrHENT,

PEDESIC. P74 T1—F+ESU-BERABICLVBEHOSBET S ZEPTE, BOXvE
SY—BIABCOBE-NE—DONMABZZENTEL, £, SHOBEOESHEEHAE L THWT
FTNThOBHBREOL 7 F VBEEREFEERANIZEICLY, ZAZRICOVWTILIF L BEDRKETE
BE—FICKRODIZEDTESE, 2O EE, BILHEEERE—FBLAETELEVWIELPYTEL, T
FICHB IR TOWEVERBICOVWTH, FEEAVKITEE -2 NV BRESTEREAE CE 3 hEE
ERLTWAEBHKRTHFMTE S,

Cel, Gen, Mal Rha (l. S.) —
_Mel, Lac Gen pal
Rha (1. S.) ce |/ Mel
Reagent —-
Reagent a t) g
In the absence In the presence Lac
0 5 10 15 20 25 0 5 10 15 20

Migration time (min)
Fig. 1. Separation of several PMP-disaccharides by affinity capillary electrophoresis. Capillary,
polyacrylamide-coated fused silica; carrier, 50 mM phosphate buffer (pH 6.8) in the absence (a) and

presence (5 mg/ml) (b) of RCAy,; applied voltage, 20 kV (a) or 18 kV (b); detection, UV at 245 nm;
temperature, 30C

Xk

1) 8. Honda et al., J. Chromatogr., 597 (1992) 377.

2) G. M. Whitesides et al., J. Med. Chem., 36 (1993) 126.
3) R. Kuhn et al., Anal. Biochem., 218 (1994) 131.

4) Y. Baba et al., J. Chromatogr., 653 (1993) 329.

5) S. Honda et al., Anal. Biochem., 180 (1989) 351.

6) C. Horvath et al., J. Chromatogr., 645 (1993) 337.
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SIZE-SEPARATION OF SDS-PROTEINS BY LINEAR POLYACRYLAMIDE-FILLED
CAPILLARY ELECTROPHORESIS

Takuji Utsumi , Hideto Ohta , Takashi Manabe
Department of Chemistry, Faculty of Science, Ehime University

Electrophoretic conditions for size-separation of proteins by linear polyacrylamide—filled
capillary electrophoresis were examined. Standard proteins were separated according to their
molecular mass (ranging from 12,500 to 76,000) both in Tris—hydrochloride buffer or in Tris—
glycine buffer. The peak widths of the separated proteins were affected by the anion
composition in the buffers. Attempts to further improve the protein—peak separation will be

presented.

1 3oz

My VNI HEF ¥ ES Y —BRKENC L - TAOSBETH BT 2 10diit. BROEOICE
AAREL YA XOBOICLEABOBHERCBLENHZ L FRING, RUTZYNT I FBEFIL
EROIF+ES Y BRI L 25 V0 BORBRTTICHE Uiz, 2. BBOKOEREY 7
JYNT 3 FERONES RIBOY A ZHEEDNTH. BEZNTHS, L. chodhikic s
55 VNI BEOLBERRROSNVESKBOEhEE L LE->TOWEWEELZ S NS, 22T, 41
FY—HIBRAY 77 YT I F (linear polyacrylamide, LPA) %78 L1BAIZDNT, 7 8%
HOYA X5 OREBENL R EORHF 2T 72, |
2 hk
2-1.38%

ARHE SigmattOH S /X7 E T cytochrome c, carbonic anhydrase, ovalbumin, albumin, apo
transferrin% 0.5mg/ml. 0.5%SDSOEHKE U 9 5°CT3 4HMBNE L1z bOASKTERLTHAL .
2-2. BRIkEN
- BRIKEIEE : CAPI-1000 (KIFE F) LU P/ACE 2100 (Beckman) %M L7,
cFyESY—  NEMEBRH Y AFYESY — (ID. 754m EE 20cm~30cm) A/ Ui,
MEEAE L, BEEICY S LA EHEAE. SUTBRRY 77 YNT I FEEEIREAREEE 5T,
BEW: M) X-EBSERE LU N X -7V Y UBERAER O



BRRYTI7YVNVTIN: BEEICBERLU2~5%T &L, N,N,N',N'-Tetramethylethylenediamine
(TEMED) tBHiET v E=VATERIEIE. =170V Y U UTHEF vy ES Y —ICEA LT,
3 KRLEE
T XD SOSNVESKE THOSN TS MY 2 EBBEAREI BT 2+ v £S5 Y —BSk
BORFELT >, LPARE 2 ~ 5 % OFEH T4 F812,5000 576,0000 % 7 2 BOY A X5 T 42
ThHoleo LUy § YT EE-JHEOHHL. A TERN -1, DL EOBLKBIOHEELFig,
1. (@) KxRT,

MY Z2-ERBERRELSULPAS v E 5 Y — KA LRE S BEKEIE AL, BEMEGEE MY
A=TYV Y U BEBBICRHE UTHKENT 3 &, ZF—A0P— 7 IR h TRt I hic, JhiZREes
REBBRTISDSS v BOBEEEHAE ( , SHBESRBORENEHEL LD EEL N3,

MIZ=TY Y VBBBROAEKEBICAWIBER., ABINiy V0 BOP—J IR Y 2—3&
BREBEROLE LD AL, IBEERBEIBORECOHENKRE CRONE, JOEXDES
PREIO#REFigl. (b) WKiRT . F/o. AMFOSDSE LU Y UV BOBEREL 1BETHL Y~ /18
VERAUI, I5ICEM Y — v OBRBETO. HEELALIE3DOHEERS LTS,

LPA 4%
Sample  0.5mg/ml 0.5%SDS 2
Sampling 8kV (200V/cm) , 2.5sec

Voltage  6kV (150V/cm)

1. cytochrome ¢ (12,500)

2. carbonic anhydrase (30,000)

3. ovalbumin (42,700) A 280
4. albumin (67,000) 0.001
5. apo transferrin  (76,000) 1

2
A 280 345
0.001
3

0 5 10 15 20 0 5 10 15 20
Time (min) Time (min)

Fig.1. (a) Separation of proteins (b) Separation of proteins

in Tris—hydrochloride buffer. in Tris—glycine buffer.
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Fluorescence-Based Polymerase Chain Reaction-Single-
Strand Conformation Polymorphism Analysis of p5§3 gene by
Capillary Electrophoresis

K. Katsuragi* (1), K. Kitagishi (2), W. Chiba (3), S. Ikeda (3), and
M. Kinoshita (1)

(1) Otsuka Assay Laboratories, Div. of Diagnostics, Otsuka
Pharmaceutical Co., Ltd., Tokushima, Japan. (2) Otsuka Electronics
Co., Ltd., Osaka, Japan. (3) Respiratory Disease Center, Kyoto-
Katsura Hospital, Kyoto

Mutations of the p53 gene play an important role in neoplastic
progression in human tumorigenesis. Polymerase chain reaction-
single-strand comformation polymorphism (PCR-SSCP) techniques
are now available for the detection of point mutations. The original
method using polyacrylamide gel electrophoresis is disadvantageous,
particularly for clinical tests and for analysis of large numbers of
samples. However, using an automated capillary electrophoresis (CE)
technique with molecular-sieving polymer solutions, we have devised
a simple and rapid procedure, fluorescence-based PCR-SSCP, for the
differential detection of point mutations that does not require SSCP
with radioisotopes and polyacrylamide gels.

[ C®HIC]

p53FHEIR MBEBAMICBELWTIDNABEHOAEDHIBEEIToTWS.
PS5 3EEMEFHEEBICHEIIPIERRZERPIZ<KDETZHEBEEEINTHY,
LERRELOBENSNRIEEINATVWS. LML, Z<OHEAPCR-—S
SCPEHEICLIBWTHALED, TORENBHIILOT—IBHIC
RELEETRILAREDNDS, " BRERARELLTHWSICIE#E#THS.
ZCT, SEHE~IABILLENSEZPCR-SSCPRBRIFERTFYESY
—ERABEBEERL, pPSI3EGLMFERAREREBRETSHSSCP
i (FSSCP—CE) %#8iLTE.

[RBHAB LU AFIE]
1. ¥R, p53BGRFORRAZREOREEI, ZBERERF RSB



Y—TURESN/THEHZE 6 3L UYMELAEREEDNAZNREL
1=.

2. 724 —LUPCR; pSBEBEEFIVIVYVTAERRICED
O A4 rAVEBRICTTSAVT—%FELE. FSSCP—-—CE®RH

CAWSTS5A4X—1%, 70F 2 RTSA4A9—D5’ XEHEEF I TC
CEVUERLAE. PCRICEVHEIEEINSDNABKEEIX, 155bop
THHS.

3. WBF72UNFIFRIFNEHFWVESSCPEBEITEI—2IT X
B, NBUZ7O0UNWNTIRENICKDBSSCPEIRIZ, PCREWICHE
AAKRIVATZRZETRML, BALBICEY 1 FEICEHLT, 7 %K
D72 UT7IRTINICT4ERBXER, ITF>oA70I REEICK
UBRHE LE. ZEPBRESNE4FIICDODVTIE, PCREYETAZDO

— o ORLY—-—FRWTrA—= L, A=+ —-—OIT Y —%H
WESAS I — DIV RBICKVERBENEZREL =

4. Fv PS>V —FBRIFEE 25 0VESSCPEW ; TEESBREZ
h7=4@ix, FITCTERLET VFERARTS4aT—-—%2BHWTPC
RICEKUBIRBLA. PCREMII, BRBRAAKRINATIRERESL 2,
LHEF+ESYU —BRAPHEBICLIUSSCPEBIFEFT-E. v
SYU—BRKABEBR, Yo7V OBRUBLEAHNEZHBNICTZISELD
L, BHERII100W D25 72FERLE. kB EHIE, 2 %K
Y72 UNT7IRRYUI—¢ES5% STV EEA—LEETL2 %RV T U0
7 I KRARYUZT—%HBVEnon-gel sievingiZ IT K Y T .

[(ERBLUERE]

1. WNBIZ7H0UNTIRSILERBVWESSCPRBIFICEKY, 4FICER
RERERELE. P— O ABROHER, ZRITOK247-248
BHICBITA61EHDRS.S, AR V260BEB LI K 244BBICHIT S
MEEDORK, FLTIAKV244BBDGGCHMHECGCADNDERTH
o .

2. APDERKLTRAEFSSCP—CEXRICEUBILERER, 2
RUZ2UNTIRRUIT—ZBVEERSE, IKR244FBBD 1 BE
RELUNDIBMICEWTERTZTIYINEBRETAIENTERE. 61
%Yt - NEFLS%KRUTZZUININTIRRUIT—ZHIND L

NSABEDZERA*IT R TRET S EDNAIETH - .

SRS IS

3
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ANALYSES OF B -TRACE PRCTEIN AND OTHER LOY MOLECULAR WEIGHT PROTEINS IX
CEREBRCPSPINAL FLUID RY VARILOUS CAPILLARY ELECTRGPHORESIS SYSTEYS

Atsushi Hiraoka*, Teruvo Aratodk, Itaru Toninaga*®% and Ayako Anjyokdxk

*Kyorin University School of lealth Sciences, ¥*Deparinent of Biochemistry,
Kyorin University School of Yedicine, *%%Department of Neuropsychiatry,
Chiba National Hospital, ¥¥¥¥Beckman Instrument.

Ordinary capillary-zone electrophoresis, SDS polymer solution capillary
electrophoresis and capillary iscelectrofocusing were applied to the analy-
ses of B -trace protein and other lov molecular veight proteins in cerebro-
spinal fluid from neuropsychiatric patients, and the data obtained were eva-
luated fron the vievpoint of the biochenical diagnosis of central nervous

systen diseases.

. HBE

MEROEAEILE, OHItdkI2TBER 0N, PHEARRICHRT IO
HTEERTHY, ZThoW, 7LTATIVO—BRUEUINS VA7 Y>D—8%
BMNTHFEL-4FA @%EE"LT HEBHNE R TETHE. X, TDZE
B Td 2 S -trace proteinit, iIFIZ % - TProstaglandin D SynthetaseDEH %
ﬁ‘i“og.tfﬁa")f)”), MELFOEBIBOTEEZ2ED TS Hexik, 1o
¥ - VEIKES SR EHANT, %{BZFF‘U)’@‘i@fﬁszﬁ}%ﬁEﬁ@ﬁ%
?1; , BROGKECFEHTMEIT R,

¥

R X
Rt rr

=
®B

2. ¥ERTCHH
(1) EvTERR- - dgsz232
BeDwt MERBOBREENHRELUL
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(2) HHBEE: HEEDIELTFEORRIMA2EBESH W 350N A
HIZ&K Y, Yajor Protein Fraction (D TESFHFXRSIFORNBEBEAEEL
RV D DBRIAE D) 5 Lovw Molecular Yeight Minor Protein Fraction (43 F & ps
1-3FXB1L-5HDHESDOBRMES) KT Snall Substance Fraction (47 &
IBFRTORDDOHEZTE, 2MEORNABDOZHK) DI NEI T, 2EFDH
B DElectropherogran LIZOHREZTRBE~- 2%, T L LTRHOHHRE L.
IHEBRUC2EHEORA A B, TRFNLS nlDintact 2 BWHEET2 ald 1 HE D
RS 5 % AV Tdead stop volune (30 p)DBHEANBORBETEENICITA
of. EEBEIFYESU-V-URAKH (CZE) 0BEKR, 2TFE3ITO Cut
Off =DK%, X, SDSEATARF v > Y -BLR%KE (SDS-CZE)
BUvy S5 U -%BEERAH (CIEF) 0B8R, "TFESFHD Cut 05f %
FOBE%, 4 1EEDRAABIZEAL .

(3) BTkt SHEODE— 2 2% Becknan P/ACE 2000 %% Fi~7-,
CZEDHE, 75 pn X 50 cnd fused silica capillaryiz20 AR 2EAL,
30 n¥ Borax (pH 8.2} BEME L L THKEHL, 280 nmnTHRAE L=, SDS~CZE®D
i, eCAP™™ SDS-200 Kit{(Becknan)iz & > T, £~ 2 %45 % BHPolypeptided
NFER, 2FEHMO-A-DBEHLDEII L VRO, X, CIEFIE,
eCAP™" XNeutral Capillary Yethods Developing Kit/Protein % {83 30ne-Stepik
(0%, Ampholyte3X, TEMED®DIE &% % hydrophilic poiymer Tcoating U 7= i %2
CapillaryiZ#g—iz 03 5K DIZFEAL, 10 n¥ Phosphated 20 nM NaOH% HiEHE &
TRHIIEFRTHR, BAEEFAFALTHPLTRETSHD) THY, HEXH
FESBRODOPHEOHEIZR, PI— A - D% FAL -,

3. FHRRUERE

CZEZHWTI, Major Prolein Fraction®electropherogranid, o — 2
T 7 - MERXiXagarose-gel filnk AW DEBEDEBRKE -1 BdensitogranD i
MoAmzE#Eic UzbDIZ L, X, Snall Substance Fraction® 4F Tk H® D
DEBHET I /VBESRE SN, Lov MU Minor Protein Fractioni” $&4 &y 2 k2
D=2 (TOEHDEHS) W, YILABUPLCOKERE (H¥: #25,000) £V B -trace
protein EFE X ohiz. PLIPKE, BYXABERABFCTEENNSTETHY,
RYDOREBEEFRBIDBOTHERLAUDPLELTWBRZ ¥ REER7Z, SDS
— CZEDelectropherogrant Tid, B -trace proteinit s FE26,000(A) & 23,500
(B)D 2 D>Dfractioniz B L, Mo %KE - BEERBIIHIFZ -y mKE (A/D) &
BfIERE - TALPALBIDIZOELYVKRTHY, X, MATEETCRIEETD D
F&11,6000 v -trace protein, f - HEOREXRZBTOHENSR >R 712,400
B :-nicroglobulin X U'#7460000 a : -acid glycopreoteinZHEUESHIZEE SR
Iz« X, EDCIEF TWEPIVI-TOMIEBOEY - ¥itixh, SDS~-CZE
DEFEDOLELY, BIPO Efragnent(A)DPIEWRS. A HEXHT-.
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ANALYSIS OF MICROORGANISMS BY CAPILLARY ZONE ELECTROPHORESIS

Yukihiro ESAKA', Mikio KOBAYASHI', Tokuji IKEDA?, Kenji KANO?

'Gifu Pharmaceutical University, Deparatment of Agricaltural Chemistry, Kyoto University.

Electrophoresis of microorganisum was studied using CZE. Electrophoretic mobilities (i) of seven bacteia were
measured under a same condition and each of them possessed a value of u different from the others'. pvalues
decreased with increase in ionic strength of electrolyte and converged on certain values, not zero. Such behavior
is known for a colloidal particle covered by an ion-penetrable surface-charge layer as cells.

(#S) ENBRORNTEIXH TSI 3L<ashTnS, Zhid, U VIBEATHEREINS
Mfape, SEOBEEOEREESE TOMRENEREROED TH D, TOEIIKBBEE (1)
3. MBOKRZICHIEKETZET TR, MEK, MEEOHE. S5RIBEORAORLSNE
EHRBT S, Lo T, pORERCETNIMBORERFY S FUE—a L iZ2RMN5,
B, BH0BKIXRHZAVWEHEORN TEBEOEMEOZE OREH RSN INBEINT
w5,

KBER EOFEZEMIREIumBEOEEEZRFD. EF OMEBEZXBOBEE ; uOREI3H
HETEBBDTHAN, EFENRIBLEARORREIORERMETHY. FED LS T
MNDHDDNKRTHZHE. BECHFENELEDOEFHRING, FIT. ZOHER. FyrES
U——BRKKHECIE)ZANS Z LT, LDMHEICEMTAZ ZENHEEINS, EBER
EUT. CZEERWTMREEMNDMEIC DWW T u 2HEL, FOREEERLE,

(%8 ) e (EH 75 : E Coli, Acetobacter aceti IFO, Ceratia, pf-TNS, NP.2503(ADH/R {8),
NP.2503C (ADH rich), ¥ CZERIESLH : EMAH ; 10 mM phosphate buffer(pH 7.8)+NaCl (-
7+ 2B = 0.026-0.176 M) . 10 mM phosphate buffer (pH 10.8) + NaCl (I = 0.032-0.182),
FBE ; 5kV (BH4-39 ), FYESU—KE ; 2K 50 cm (B%)E 30 cm), REPE ; 210
nm, BEHEA ; FEE.

(52 L&) %D Ic. ERIKIC10 mM phosphate buffer(pH 7.8) & W T. 7EOREHZD
WTEKKEIZTW, p ZHELR. pf-INSZEREELEILV Y ooy 5 A #Fig. 1I3RT,
MaOE—2iR, KB TO— RTHEZEMEHTH2, ChidEEEZEZ2ERT3EEDbNh3, &
FENTHIIE. AERHFTTRACHELTEY, £ E—20F—UrVbdEDRSNRNWT
ENS, FYESU—RNEAORBFIDEDRNDODEEZISNT, uid. EHECL->TRRS
RIC, FAEOMIBE T, TOEETA7)Na—IVFNA Ro¥' F—V(ADH)D Rk Erich#k (NP.
2503% TUNP.2503C) DWW T piCENH B Z M- 1=,

HEHT p~TNSZ W=, BREDO1 4 HEE u OBBREFg2IcRT, 13 RED ERICHE
VW, BEERSSEICATTHEIEICRS, HTFOBKXBZ2TH L E, FOBHMNMTFERBOAC
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MICRO ELELCTROPHORETIC SEPARATION SYSTEM FOR THE INNER FLUID IN A SINGLE
CELL

Takao TSUDA!* *, Shinya KITAGAWA'’, Tsutomu TAKAHASHI?®’,

Osamu HASHIMOTO® and Kazutoshi KIUCHI®’

1) Nagoya Institute of Technology, 2) Konan ¥oman’'s Junior College and

3) Riken Nagoya

A micro-separation system for capillary electrophoresis has been proposed.
The system is composed of a short capillary (25um i.d. and 3cm long) for
electrophoretic separation and a carbon fiber electrode (Tum 0o.d.) for
electro chemical detection. The system is fixed on a stage of microscope and
applied for the analysis of inner fluid in a single cell (PCi2h).

Manipulation of a single cell has been also proposed with the aid of a cap
illary tubing and an electrostatic field.

HMBEIEMETAEAGEKTHI. RAUBEZEZR TS, N6 DOHE~NDT D —
FELT, " HIRHANBOABESHZT. HRNBEOEENLEREBRBSLIIEERAS
726

MREOXHIIADEMERF>THH. HREZBEHICEL LHARBZESODABERIC
SOVEBIABHELE. BB NED>->Tk#d 2, ChERAL (1) iR ES Kk
KEB3F+ESY—FBRAZBAL, 20T (2) HIBOWBED T AT - 12,

MRO<=_Ealb—Ya VRUNBEOSITICTIZMEEFEMIBPCI2hE iz,

(1) MEOF ¥y ES Y —E~DHEA

MEOF +EF Y —~OHA, REPHAEFTHEE S Figure SR Licy Y HF — 1
—ALB(BEBW20040) B—KOFL RS- EICBIOATVS, BEEHE
BDILPO—LOLHNERBE L+ +ESY— (AE25um. EX3cm)
TA.BRICET, VY- N—BIREBAEKER L. AICEMIESA K EH
EWTo AZBE. BEABRBE L300 VEAMT 3L MMEBZO BRI BWHEIC &
DERBBRICES Oy U5 Y — BN BAINE, CHOOHEREMBET TH
DN, HROBAZHR TS EBEOHMESIET 5,
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