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11TH SYMPOSIUM ON CAPILLARY ELECTROPHORESIS
December 12-13,1991,Tokyo,Japan

PROGRAM
Morning,December 12, Thursday
Opening Ceremony (10:00-10:10)
Opening address
Norio Okuyama , President of Organizing Commitee
Capillary Isotachophoresis (10:15-11:15)

1 Determination of Choline in Cerebrospinal Fluid of Central Nervous System by the Iron -Pair
Extraction- Capillary Isotachophoresis Method '
Atsushi Hiraoka", Isao Miura", Munekazu Hattori® and Tominaga”
1)Kyorin University School of Health Sciences and 2)Department of
Neuropsychiatry, Chiba National Hospital

2 Analysis of Cyanide Plating Baths by Isotachphoresis
Kayoko Kojima
Analytical Applications Dep., Shimadzu Co.

3 Capillary Isotachophoresis with Surfactant as Counter Ion
Takashi Hine and Takao Yagi
Shimadzu Corporation Analytical Application Department.

4 Analysis of Metabolises in Cheese by Isotachophoresis
Toshie Tsuda, Masako Yamada and Yuji Nakazawa
Kyoritsu Women's University

Capillary Isotachophoresis II (11:30-12:30)

5 ITP-PIXE Analysis of Metal lons in a Nuclear Fuel Waste
Takeshi Hirokawa, Satoshi Yoshida, Isamu Tanaka, Ken-ichiro Nakamura,
Fumitaka Nishiyama and Yoshiyuki Kiso
Faculty of Engineering, Hiroshima University

6 Optmization of Isotachophoretic Separation of Lanthanoides and Tetrado effect
on the Separation Efficiency
Jian-ying Hu, Takeshi Hirokawa, Fumitaka Nishiyama and Yoshiyuki Kiso
Faculty of Engineering, Hiroshima University

7 Bidirectional Isotachophoresis
Kazuhiko Watanabe, Takeshi Hirokawa and Yoshiyuki Kiso
Faculty of Engineering, Hiroshima University



8 Minor Conip'ohént Analysis by Means of ITP-CZE On-line Combination
Akihiro Omori, Takeshi Hirokawa and Yoshiyuki Kiso
Faculty of Engineering, Hiroshima University
Afternoon,December 12, Thursday
Capillary Zone Electrophoresis I (13:45-15:00)
9 Application of Capillary Electrophoresis to Pharmaceutical Analsis I11
Determination of Alkaloids in Coptis Rhizome and Phellodendron Bark
Nobuyuki Ishii, Tokuto Nakane and Yoshinobu Akada
Faculty of Parmaceutical 'Séiehce, Tokusima Bunri University
10 HPCE of Drugs and Biogenic Substances (II)
Michiko Kaneko, Hiroshi Nakamura and Terumi Nakajima
Department of Analytical Chemistry, Faculty of Pharmaceutical Sciences, The
University of Tokyo ‘ |

11 'Ahainis of Anion Constitients of Urine by Inorganic Capillary Electrophoresis
B.Wildman", P.Jackson", W.Jones", P.Alden"” and R.Mizuno”
1)Waters Ch’rofnatograph’y Division; Millipore Corp. and 2)Water Chromatography
Division, Nihon Millipore

12 Determination of Organic Acids in Food Samples by Capillary Electrophoresis
B.F.Kenney”, W.R.Jones" and Y.Haramaki®”
1)Waters Cﬁrorhatog’ra’phy Division, Millipore Corp. and 2)Water Chromatography
Division, Nihon Millipore

13 Analysis of Hydroxylated Salicylic Acids by Capillary Electrophoresis:
Application to the Determination of Hydroxyl radical
Masafumi Tomita”, Toshiko Okuyama" and Hiroko Watanabe”

1)Department of Legal Medicine, Kawasaki Medical School and 2)Biochemical
Research Center, Kawasaki Medical School

Capillary Zone Electrophoresis II (15:15-16:15)

14 Evaluation of Band Broadenmg in Caplllary Electrophoresis with On-Column Twin
Detectors 11T

Osamu Shibata" and Shigeru Terabe”

1)Faculty of Engineering, Kyoto University and 2)Faculty of Science, Himeji
Institute of Technology

15 New Detection Using 185nm for Caplllary Electrophoresis
B.Karol” and T.Sakai” '

1)Waters Chromatography Division, Millipore Corp. and 2)Water Chromatography
Division, Nihon Millipore



16 The Use of On-Line Sample Concentration to Increase the Sensitivity of Capillary
Electrophoresis
M.Merion", R.H.Aebersold"”, M.Fuchs” and T.Sakai”
1)Waters Chromatography Division, Millipore Corp. and 2)Water Chromatography
Division, Nihon Millipore

17 Flow Pattern of Electroosmosis in Capillary Zone Electrophoresis
Takao Tsuda
Nagoya Institute of Technology

Capillary Zone Electrophoresis III (16:30-17:30)

18 Chemical Labeling at the Sample Inlet of a Capillary Tube in HPCE
Susumu Honda"? and Atsushi Taga”
1)Faculty of Pharmaceutical Sciences, Kinki University and 2)Pharmaceutical
Reseach and Technology Institute, Kinki University

19 Observation on the Relationship between Peak Shape and Sample Zone Width in HPCE
Susumu Honda" and Yasuko Ohta”
1)Faculty of Pharmaceutical Sciences, Kinki University and 2)Pharmaceutical
Reseach and Technology Institute, Kinki University

20 Evaluation of Two-dimensional Mapping in HPCE
Susumu Honda"?, Sigeo Suzuki”, Atsushi Taga” and Kazuki Kakehi”
1)Faculty of Pharmaceutical Sciences, Kinki University and 2)Pharmaceutical
Reseach and Technology Institute, Kinki University

21 Capillary Electrophoresis using Glucomannan Gel Filled Cappillary
Tomonori Izumi, Akiko Machida, Ikuko Takahashi, Tomotaka Shinoda

and Norio Okuyama ,
Depertment of Chemistry, Faculty of Science, Tokyo Metropolitan University

Morning, December 13,Friday
Capillary Zone Electrophoresis IV ( 9:30-10:30)
22 New Developments in the Capillary Electrophoresis of Basic Proteins
M.Merion", N.Astepen”, J.Petersen’),B.Bell-Alden”, T.Wheat" and S.Machida® 1)Waters
Chromatography Division, Millipore Corp. and 2)Water Chromatography
Division, Nihon Millipore.
23 Canncellation
24 Analysis of Partial Hydrolyzate of peptides by HPCE
Ikuko Takahashi, Tomonori Izumi and Norio Okuyama
Depertment of Chemistry, Faculty of Science, Tokyo Metropolitan University



25 High-resolution Peptide Mapping by Capillary Electrophoresis
Steven W.Kirsher, Kayoko Hagiwara, Yoshimitsu Obata, Hiroshi Tanaka and
Toshihiko Sen-ba
Applied Biosystems Japan, Inc.

Capillary Electrokinetic Chromatography (10:45-11:45)

26 Optical Resolution by Electrokinetic Chromatography
Yasushi Ishihama" and Shigeru Terabe®” ’
1)Faculty of Engineering, Kyoto University and 2)Faculty of Science, Himeji
institute of Technology

27 Micellar Electrakinetic Chromatography for the Analysis of Crude Drugs III.
Separation of Ginsenosides in Panax ginseng
Shozo Iwagami”, Yoshiyuki Sawabe" and Terumichi Nakagawa2
1)Osaka Prefectural Institute of Public Health and 2)Faculty of Pharmaceutical

)

Sciences, Kyoto University
28 Separation of Peptides by Electrokinetic Chromatography with Organic
Modifier(1l)
Toshiyuki Yashima, Akihiro Tsuchiya and Osamu Morita
Pharmaceutical Research Laboratories Kyowa Hakko Kogyo Co.,Ltd
29 Canncellation

Capillary Zone Electrophoresis V (12:00-12:45)

30 Optimization of Inorganic Capillary Electrophoresis for the Analysis of Anionic
Solutes in Real Samples
J.Romano”, P.Jandik”, W.R.Jones”, P.E.Jakson" and T.Takahashi”
1)Waters Chromatography Division, Millipore Corp and 2)Water Chromatography
Division, Nihon Millipore

31 Separation and Determination of Alkaline Earth Metal ions by Capillary
Electrophoresis '
Shoji Motomizu and Shin-ya Matsuda
Department of Chemistry, Faculty of Science, Okayama University

" *32" Srnall Molecule Analysis by Capillary Electrophresis
Timothy D.Schlabach and Jim L.Powers
Spectra-Physics' Analytical Co. -



Afternoon, December 13,Friday (14:00-15:00)
Special Lecture
Yoshiyuki Kiso
Faculty of Engineering Hiroshima University

Miscellaneous (15:15-16:15)

33 Separation behavior of DNAs in Free Flow Electrophoresis
Hidesaburo Kobayashi", Toru Matsuda”, Iwao Matsuno" and Naoaki Ishii”
1)Department of Chemistry, Faculty of Science, Josai University and 2)School of
Medicine, Tokai University

34 Free Flow Electrophoresis Equipment for Experiment in Space
Yoshio Kobayashi” and Hitoshi Miyamoto®
Mitsubishi Heavy Industries, LTD. Kobe Shipyard & Machinery Works Space
Systems Project Department and 2)Mitsubishi Heavy Industries, LTD. Takasago
Research & Development Center Chemical Laboratory

35 Electrochromatography
Takao Tsuda and Ken Naitou
Nagoya Institute of Technology

36 Electrospray-quadrupole Mass Spectrometer as a Detector of Electrophoresis
Takashi Manabe and Sigeru Terabe
Faculty of Science, Himeji Institute of Technology

Capillary Zone Electrophoresis VI (16:30-17:45)
37 Effects of The Addition of Hexane Sulfonate on The Protein Separation on
Capillary Electrophoresis
Kayo Funakushi, Akiko Machida, Emi Yanai and Takashi Satow
Beckman Instruments (Japan) LTD., Bioanalytical Systems Group
38 Novel Zwitterions as Buffer Additives for Improving Efficiency and
Reproducibility in Capillary Electrophoresis by Minimizing Protein Adsorption
M.Merion”, B.Bell-Aldenn”, Ed Grover”, U.Neue" J.Petersen” and T.Maruyama”
1)Waters Chromatography Division, Millipore Corp. and 2)Water Chromatography
Division, Nihon Millipore
39  Purification and Preparation of Peptides and /or Proteins for Peptide Sequencing with CZE
Tadao Akiyama') and Akira Oomori” \
1)Beckman Instruments Japan, Bioanalytical Systems Group and 2)Mitsubishi-Kasei
Institute of Life Sciences, Laboratry of Protein Research
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4 0 years-walking with electrophoresis

ABSTRACT - A series of the electrophoretic studies by Kiso and coworkers
from 1953 to 1991 is lectured on their experimental techniques, i.e. zone
electrophoresis, focussing chromatography and isotachophoresis. And
typical applications are presented briefly ih relation to the rapid sepa-
ration of short-lived products{separation time<40s), the measurement of
mobilities, dissociation constants and stability constants, and high-
sensitive analytical method by IP-PIXE combination.
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DETERMINATION OF CHOLINE IN CEREBROSPINAL FLUID OF CENTRAL NERVOUS SYS-
TEM DISEASES USING ION-PAIR EXTRACTION AND CAPILLARY-ISOTACHOPHORESIS

Kyorin University School of liealth Sciences, ZDepartment of Neuropsychi-
atry, Chiba National Hospital

: D 0) . 2) 2)
Atsushi HIRAOKA, Isao MIURA,” Munekazu HATTORI and Itaru TOMINAGA

The concentrations of choline in cerebrospinal fluid of various cent-
ral nervous system diseases were measured on the basis of ion-pair extrac-
tion with dipicrylamine and capillary-isbtachophoresis. Under the condi-
tions employed, choline-dipicrylamine complex was extracted with dichloro-
nethane from samples to be examined, and in the'capillary-isotachophore-
tic analyses of acetone solutions of the dried extracts, a clear zone of
choline was detected on the isotachopherograns. The results suggested
that the cercbrospinal fluid choline levels are elevated under some patho-
logical conditions within the central nervous system including the distur-

bance in Lhe functions of blood-brain barrier.
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wREEL LT 0.0l DL-Ah=F U EEHEXRA4HVTHY, BREOHM 7T
200 A, LAIE 100 pd 2L, ¥ — MHELW m/ninTEMU SR OB BT
L. SUHiE, Oki et al?0FEHLEAMIALTH .
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[RRUTEE] T S E
LROEUHTICRTHES n‘f: it D ::é__--_' R M
isotachopherogran (Fig. 1) LDV —> '."._".:'::‘::.:'::‘.:.:t‘::..‘::::'_‘_‘_;'_':. -
D=DOBBEHEOBEIFICEICho R —————, b
Y EEXN7., AcholChodkb Fig.l. g
PUBPRR®ATEAKLILTHECho Isotachopherogram of —=—--o——== =" o]l
CRABUTNS, BESAREBRRICELLY cerebrospinal fluid =~ ——-— T T “
WhhBEETRRETIR PO, under the conditions - -l lIILfTT
—RROAFRICBEIT IRMIX2 02 HA enployed. The arrowed ———-— - —-]—
ThY, EREDRFELOT, EA zone with the PU value = o7 TTIrTlC
INEBHDOCho DEEREKRKD of 0.28 corresponds to —i-.o.iTnitnn
bid, TOBEXVERBFDOChodD choline. el Tl
BELIHEL K, eyt vl o
HADOChoDBEWR 1 pul BT P ————————
(EEWEHE) »5 7 uM BEETOD :
Wit ofAL, 2-4 uMIZBBESL : —I
Tok, HBOARCXZHERHEE i ey
RBOOSRehofh, HEMEMESE = i) — -
DRETHIEHEOHNMIChoHiHL o | —
—H LT, : S
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[£% 3R]

1) Karlén B et al., In: Henin I ed. Handbook of Chemical Assay Methods,
New York, Reven Press, 1974, 163-179.

2) Oki Y et al., Jpn J Legal Med 42, 1-12 (1988)

3) Hiraoka A et al, Proc. 5th Asian Pacific Con Clin Biochem (Kobe, Japan,
Sep 29-0Oct 4, 1991), Amsterdam, Elsevier, in press,
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ANALYSIS OF CYANIDE PLATING
BATHS BY ISOTACHOPHORESIS

Analytical Applications Dep., Shimadzu Co.

KAYOKO-  KOJIMA -

Analysis of metal-cyanide complex ions and other acids
contained in cyanide plating baths was carried out within 20
minutes by isotachophoresis.

The concentrations of [Ag(CN),1”, €03 and free CN~ in Ag
plating baths obtained by isotachophoresis were virtually
identical to almost the same as to those found by ‘titration.

1 . 3T U | |
Do XHENTAFESE S RE U, NXKORM - BFREHHBELVRLONS, Y F
XIRERP L oL BED S XANEEBUVERYE TV S, HEED > X CULRBOERL
B RS DRI ISE, M NEEE RN, REREEED > X BORKICK =
CARBUTV S, Z20RY), —EMEAORNEKBERGES 2DIRIED > XBMILKI OED
HPRBROUTBDEL RS,

AYVVERYYIATHESH, YURESHESEBERKEEIL LBy UL PHHYD - &
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> . S=ER
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A, EXAFIY, PAVF— LRI I—A4F & URKEH, DULSUWR-T MY
AN

BHoXi i 2o Rl (BERESE, eV AW, FEKILERER,
B EAH) , o XE GEMBSY LIS, TEASIER) , fid-» x| Gk
w, T —-Hasn)

3. ST ERESE SR - FEX

D& > X 2HoXPHOLOEE VTR ERGSEDALY > X THVS
TV BIEREST FUIAR Y AL YBEREAHE T SHEMD > X THVWLNT
h%ﬁmefoUA%&%ﬁ,~&KMV?>mQWUUA®%TM%$nTh%Om
fnwﬁw%é%ﬁMﬁﬁ%%&b,@4%?&&?#&?%&,%ﬂm%ﬁwwvﬁﬁ
) UBISOA BB Fig. 112, HEE -8 P Add o MBONHBIEFig. 2WIRT.
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HEhTV 3. |
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WMHULT, Y7 L8, EsY 7 e, KEAA Y RABITI 32 EBTY Rk,
A .
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CAPILLARY ISOTACHOPHORESIS WITH SURFACTANT AS COUNTER ION
Takashi HINE, Takao YAGI
Shimadzu Corporation. Analytical Application Department

In capillary isotachophoresis, mobilities of some ions are controled by a cou-
nter ion in leading electrolyte. The RE values of aliphatic,alkanol and aromatic
amines with the added SDS and aliphatic carboxylic acids with the added DTMA in
the leading electrolytes were investigated. The mobilities of the hydrophobic
ions were influenced by the using of the anionic or the cationic surfactants as
counter ions,

1. BU»ic
EHBIUKBECBVWTANHRA A VOBHE2I VPO — VT B3FRO—DI, Y
—FAVIEBREDNT VI —A AV EORERAERAT S ERD B, ChizA
RAXVENI VS A XV EDOBTER. 14 UH, (LEREBERLEbDTH B, ¢
Tk, BEBREZFBELALE) X227 VAS A FORRVPETRIBE2FMBELAK AL VO 5
WPBERSDVTHEZBIN-TER, — 5, REAFEANRIBNIERHEE (PGD)
KB AABUERLLZBACENPEREREROBRICLID, 1 V537207540
Brmlbsds@zrdy,. LELEY —-F4 V/7BRBAICERNIhEHIA TS,
DEAE. AFHBEA A VOBHELEELZRIILTVW/ 4 VRRAEHANTE VOB,
SE. ARMEA AV EHBEERZETE AT VI~ AFVELTT A V%R, BOU
K FA VEREELEREZ RO, BAA VAR ERAT VAR NOHEAE LDV TRE %
P IR AR R

2. EB

HERPEBRT S YUSHBEAKHEBE : IP-3A, F—s0EEE: I TP-R
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(PTFE®) ¢HNR0. Sm,. BEX160m (FEPH) L2HEFERL. OBA A
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ABEEBEBR FFYVEBRF YL (UTFTSDSEWT) 21 ~1 Ok BEHTHRML
Wi, 7—3FVERKIZ1Oo— LI V=F v KkBHEERLL, ABELTE6H
DIEGHEKT V. 3SEOTLH) - LTI vBLUSBOFERT I V2RU, RFZS
Nl SRR A

QEAA VAT YV—F4 v/ BREI1IOnE—ER -7 LVT7F=2 (pPH4. 5) K
AEABIL—FFYLIMYAFLTVvEZDLIUSAF (MFDTMALKY) %1
~1 0ok RETEMLAVE, ¥~ 3+ VEBRKIKIE 10— MES «- FYX (pHT.
0) A Lo RPELTIOBOBEMENHEI VRV BRERT, RFZB W1,
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OBAA U0 REZ2BILB-KEEET7 I VEB, DB ICSDSORBAZT B
BENE|T S5, Fig. lLICSDSOREELEIFZEE7 I VHOREMBOZENAERL -,
ZRREEENaAA VKL BIEEBI B ot TAH) —VT 3 VOREBOE(L XD
L IEHET I VB L UBEEKRT I VOREMOZE(LRKEN>7%, 60l LDSDS
BRMicBVWT, BERADBHEOZEEN/NIVWDOR., ChU LOBEICBEWTSD SHf
MIC 52D EEZOND, UED LSk, BAEE2ET 37 I VEOREMIZRETS
DSo#HEIERINT, ,

@B AA VA Fig. 2D TEARMICK 3 EBAEMYEHEI VX VBOREFOE
xR L1o BEREMIBY VEBAA VICKOHBEEB W%, C6(n—HTavB)
FCRREBOZEMBED SN VWA, C-T(n—-~"TF58) ULTREMEREBED
MMM RS Wi,

DI -T2 VIV ERBICEMINAET A VR A FACZRETHHNIT. B
KEDHB WAL VOBBEICH L TRKEREEBEREITIENERINL,

=N W h

0] 2 4 6 8 10 0] 2 4 6 8 10
Concentration of SDS (mM) Concentration of DTMA (mM)
Fig. 1 The effect of SDS concentration Fig. 2 The effect of DTHA concentration
to RE values of amines at pH 5. 0. to RE values of carboxylic acids at pH {4.5.
1:Na 2:Diethanolamine 3:Triethanolanmine I:Phosphoric acid 2:Acetic acid 3:Valeric
4:n-Butylamine 5:n-Amylaamine §:Aniline acid 4:Caproic acid 5:Heptanoic acid
7:N-n-Butylaniline 8:Terminal(Carnitine) 6:Caprylic acid 7:Terminal (XES)
2 XM

1) AKX, B : B#sFH 44, 247 (1987)
2) HIf : BOEBRAB Y v R AHBEESE p. 25 (1988)
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ANALYSIS OF METABOLISES IN SOME CHEESE BY ISOTACHOPHORESIS
(Kyouritsu Women’s University) OToshie TSUDA, Masako YAMADA
and Yuji NAKAZAWA

Low molecular weight peptides(LMWP) in Camembert cheese were extracted and
group fractionated by application of the molecular sieving properties of Dowex-
50. LMWP encluded the compounds with a molecular weight less than 1000.

The fractionated extracts were analysed by Isotachophoresis. The leading
electrolyte systenms comprised 0.01N hydrochloric acid solutions and the pH.9.3
and 9.5 were adjusted by adding ethanolamine; respectively. The terminating ele-
ctrolyte was 0.01N B -alanine, the pH being adjusted to 10 by adding barium hyd-
roxide. B -alanine was used as the internal standard for getting precise Reg val-
ues. The main objectives of this study were to compare the effects of ripening
conditions on proteolytic changes by specifying the Re values of samples versus
the simulated ones of amino acids, dipeptides, and organic acids.

BEREAWAI—Z - L Ry FERML. BEULEDI—Kh o ohi-LF—X
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WHERZDOT, BRACEYWEDIN T AR, HS5hUOH— OB DT ILNENSD S
LERTWS, TCTMNIV IO VBB B2 BEOTHA U -RE A% %, Dovex-50% 7=
ZERAXDSLMEHRIZEDID TS0 21T, X-16, X-12. X-8 WHWEUL~., ThFE
hODEHOMN—XNVERE, 7TI/BBHEIY., TR FThOESEIX-1611.2~2.2,
X-12133.5~4.4, X-8ik5.5~7. 4 #HE L, COBAENICHMER =B DWW TI.P.
DIRBECTI VBRI EITo I,

RiBYEORE: ZREIKBSI2EEQF T, BB oEBEH I &
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x market Lys -8
\ camemherl.cheese 100 e 3137
b B-Ma o comembert cheese 1 16
T \ durlng rlpenlng s
¥ t Leu
L oF x* ————¢ Leu-Leu Asp Tye
C x 3 Gln
A Tyr )
¥ ¢ leu-Tyr
3 i I . Ala-Sar
A A Ser
Asn
0fu
2 E 3 Asp
Ser Leu

pliL 9.3 phi 8.5 pliL 0.3plL 0.5

i
NE Yolues 1B Values \ Fig.2 Amino acid analysis
obtalned - gimulated ' | for oligo peptides
Fig.1 Isolatlon and identlflcatlon of LHYP and smino aclds ¢l in Camembert cheese

In Camembert cheess by isotachophoresis
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STUDY OF ISOTACHOPHORETIC SEPARATION OF METAL [ONS IN A WASTE
GENERATED IN NUCLEAR FUEL CYCLE BY MEANS OF PARTICLE INDUCED
X-RAY EMISSION, T.Hirokawa, S.Yoshida, 1.Tanaka, K.Nakamura,
F.Nishiyama and Y.Kiso ,

Applied Physics and Chemistry, Faculty of Engineering,
Hiroshima Univ., Higashi~-hiroshima 724 Japan

ABSTRACT - In order to investigate the isotachophoretic migration behavior of
a nuclear fuel waste, a model solution SW-11 from PRN was fractionated using a
micro-preparative apparatus. The fractions of the separated zones were analy-
zed off-line by means of Particle Induced X-ray Emission (ITP-PIXE) and the
migration order and the recovery was evaluated. Good separability was observed
when a -hydroxyisobutyric acid was used as the complex-forming reagent,
confirming the practical utility of isotachophoresis for the partitioning.

1, BRABMTCE VT BUAE - BRESES S ORAREBER X 3 RHHE TR
PoOEH®IBEIEEZEL2YBELOVTRERERCBLTHBERXELCL2ENH %, CDX
HSRBEICTEHRAFET LD CRRABCHEENLREEEHAVILENSH S, BR
WMETRUV,/ VISORNKEEOHBES{3RTZLI a7 2035 L0HHA
BEWEZONERICBRAIANTVEINBEBAA VPR THIBECRIEATERVE
BBV, COEIRBEICHMNT 2 HEELTHEHESREHBLIKE (IP) kLR TFH
XS H (PIXE) 2 AL EANRELHRELELELMOE 4 0 KK 4 0 &k
ARMICBATELCERR Lo KERSEHBRKE DB LK/ — » %24 HL
DAEA754YTPIXESFRTZLDOT. COMABRICED 1 PHEOKEEE L LR
MEEHEEER(B2EATE 3. BTcoORMEL L TOREEHECH » TEHE
ORI 2, FIEERABRCBOTRIEBCRAZRES 20
FEERAHME & LTV 2 HRE EL SR i M 1 BRTS S BK (U) 25
BAHEU - PurSBLABCBIEROERERTH - T N3 0BOBRRLE S 4
YERBZHAETEE, EEARNa o4 0FH T HEAKETH 3, R OBERK
ODEFEBRABEHORPFIAEZAEAL EFOHE (Cs Pl Y 7 i HhH) OLHE
CEAKBONBOMOAEEICOVWTRE LTV %,
2. BBMEENEREEORBRES- 11 HE - BRREMABREEAATEEER LR
BLTWEE WL, NBOLRBRSOPLHoBLTHD o2 ot & Lo Tad
lel AT LEARBOHERAER Lo A F 4 YORICHEALLY —F 4 v 7 BRE
32 OnMN H.O HTHRFEREMa-t Fo+v 4 VEEE (HI B) 25aMB L T 1 0 mMiR
% FEEMACTPHEZ 4.8 & Lk, HEOLBHHBARRMLABVRICO>VWT bRE
2T o to EALAS — 3 F VEREIR1OmMERIV=F YT . ChoDBRIBER
DHEETRIFA Y 7oA vOBHAIMLTEHBRAIMBEC 5 (Bidirectional
Isotachophoresis. FfIC > W TRBHET OEEZEH) -
AHAEEBEADEBERIRAOWRETHELALLOEEALL, SHERIHE
nE X 46cnEME SmEX3 0cnOPTFEERER LA OO TH 5o IREEAIX10L A
Th b, FMicRY -7+ v/ BREOHY vy —70—KLBAEAEMA LI —7
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3. CMETHSHARB-LBRROLEEVTSHS (1],

1) HI BORMBSEEGER LcERNTH:2B . ABRICRERLIVEELLIWIHHI
BERMTHUEENBIFRSEEHILR SN, _

2) ks> ECs Rb.Ba,Sr. Na _ Mn Ni . La,Ce.Pr.Nd.Sm.Eu.
Gd. YZDhFA L LTORNBIZHI BORMBIAKFE I 100%5TH » 7 (Table
2) o 72 LCs.RbIINH Y —F 4 v 44 vEBVEVWTY - YBRKET 3,

2) ZOBOTHETHF A v ELTKkEILAEBDIEFeRidlhaws F{LLTED . %
OEINEIZ20 -6 0 BWIEEDHWHTEIL Lk, Fhaus FESOBEINEIRERSTIC
EEHBH oMo COXIBEHETZTERFe . Ru.Rh.Pd. Fe . Cr.Zr,
Mo.Se.TeZETEWMKTENERDTH > 1o

3) REINOKS T4 ELTHHLTWEEDEH>7H (Mo>>Zr>Fe)
BCRBEKLIEVWIES 4+ YRS EEDN S,

4) #EEAE T 2 08ERHPTI umo L /CTH» o

R tomBA 2RI, 2 RTBERARBEBC L 2 EGENEOREBOTFIREIT - T
2, BEBEAPRO—HBHHROZHENTICLELDTH 3, i L TRHMEL £9,

Table 1. HEEEMHESW-—11 0% (1,75 0FK)

A mmol/1 YA mmol/1 YA mmol/1 YA mmol/1
11 Na 19.62 37 Rb 0.0728 46 Pd 0.173 57 La 0.164
15 P 0.254 38 Sr 0.175 47 Ag 0.0068 58 Ce 1.178
24 Cr 0.079 39 Y 0.126 48 Cd 0.0092 59 Pr 0.149
25 Mn 0.262 40 Zr 0.722 50 Sn 0.0066 60 Nd 0.500
26 Fe 1.554 42 Mo 0.612 52 Te 0.0714 62 Sm 0.102
28 Ni 0.187 44 Ru 0.338 55 Cs 0.322 63 Eu 0.016
34 Se 0.011 45 Rh 0.0679 56 Ba 0.194 64 Gd 0.0078

Table 2. Bidirectional isotachophoresisic¥it 2#ERBERSW—1 1 OEINE/ %

A C A N A C A XN A C A N A C A N
11 Na 100 - - 37 Rb 100« - - 46 Pd 17 - 83 57 La 99 - -
15 P - - - 38 Sr 100« - - 47 Ag - - - 58 Ce 108 - -
24 Cr 50 - 50 89 Y 102 - - 48Cd - - - 59 Pr 110 - -
25 Mn 98 - 2 40 Zr 56 .4 44 50Sn - - - GO Nd 98 - -
26 Fe 22 1 77 42 Mo 33 16 51 52 Te 45 - 55 62 Sm 97 - -
28 Ni 104 - - 44 Ru 61 - 39 55 Cs 100%¥ - - 63 Eu 112 - -
34 Se 42 3 85 45 Rh 51 - 49 56 Ba 100% - - 64 Gd 100 - -~

C: AFAELTHMULKAORENER, A : 724 YyOENE
N : C. ASHELADHES X CEBEHERS O RINE
¥ H'2 Y —F 4 v 744 v & LR TORINE

A

bl)T,Hirokawa, A.ljyuin, S.Yoshida, M.Ueda, F.Nishiyama and Y.Kiso,
Anal.Sci., (1991) to be published.
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OPTIMIZATION OF ISOTACHOPHORETIC SEPARATION OF RARE EARTH [ONS

AND THE TETRAD EFFECT IN SEPARATION EFFICIENCY,

JIAN-YING HU, TAKESHI HIROKAWA, FUMITAKA NISHIYAMA AND
YOSHIYUKT KIS0

Applied Physics and Chemistry, Faculty of Engineering,
firoshima Univ., Kagamiyama 1,Higashi-hiroshima 724 Japan

ABSTRACT - Isotachophoretic separation behavior of fourteen rare earth cations
coexisting with a-hydroxyisobutytic acid(HIB) was studied in relation to the
separation efficiency. |t was found that the separation efficiency of equimolar
neighboring lantanoids varied discontinuously but periodically forming four
different groups(tetrad effect). For binary mixture of neighboring rare earth
cations, the separability was almost independent from the abundance as same as
thestrongelectrolyte case.
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STUDY OF BIDIRECTIONAL ISOTACHOPHORETIC SEPARATION,

K. Watanabe, T.Hirokawa and Y.Kiso

Applied Physics and Chemistry, Faculty of Engineering,
Hiroshima Univ., Kagamiyama 1, Higashi-Hiroshima 724 J'apan

ABSTRACT - Bidirectonal isotachophoretic phenomenon happened when leading and
terminating electrolytes were selected appropriately. Using the scanning ultra-
vioret photometric detection system, the separation behavior was studied in
order to confirm the bidirectional isotachophoresis.
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ANALYSIS OF MINOR COMPONENTS BY MEANS OF ON-LINE IP-CZE
METOHD

AKIHIRO OMORI, TAKESHI HIROKAWA and YOSHIYUKI KISO
applied Physics and Chemistry, Faculty of Engineering,
Hiroshima Univ., Kagamiyamal, Higashi-hiroshima 724 Japan

ABSTRACT - On-line combination of isotachophoresis(IP) and capillary zone electro-
phoresis (CZE) equipped with a dropwise fractionatihg device was studied. Isotacho-
phoretic preseparation was effective in the subsequent CZE separafion and fractio-
nation. It was shown that this method was effective in fractionation of large amount

of sample without mixing of neighboring zones.
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Fig. 1 Diagram of on-line IP-CZE apparatus equipped with a dropwise

fractionating device
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APPLICATION OF CAPILLARY ELECTROPHORESIS TO PHARMACEUTICAL ANALYS|S(Im).
DETERMINATION OF ALKALOIDS IN COPTIS RHIZOME AND PHELLODENDRON  BARK
Nobuyuki ISHI. Norihito NAKANE and Yoshinobu AKADA

Faculty of Parmaceutical Sciences. Tokusima Bunri University.
180,Nishihamabouji.Yamashiro-cho,Tokushima-shi.Tokushima 770

Simultaneous determination of major alkaloids (berberine, palmatine and
coptisine) in Coptis Rhizone and Phellodendron Bark were investigated by capil-
lary electrophoresis. Free zone capillary electrophoresis with phosphate buffer
at pH5.0 gave complete separation of three alkaloids within 15 min. Sample solu-
tion was introduced by hydrostatec method., and the on-column detection was per-
formed at 214 nm. The calibration lines of each alkaloids gave good linearities
over the concentration range 10-100 ug/ml. Berberine. palmatine and coptisine in
various crude drug decoctons was determined with good reproducibility.
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BARL, Z2L0EUBARETEBRI MY Y I AEORD . BYQBBHLEL
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EHTAMTENERI WS, —A., £+ 9 —BRk#i% (CZE, Capillary
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FECOVTREU TV AN, SH. CIE RAZERIERHSOMFAOHH LSV TR
CHUR AEHNSEEEUTR. B<OEAHRRRAIA TV EIRENRER TS 34
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RUNLIFDORBARCOVTREFUVE. £k, HRUFDONLANY VORI
KiERBHUEZOTHETHET 3.
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cm (BHE 55em) OUF— I —A@W7 X2ty T3+ ESY—FEHUE. REW, B
BRHAEOENBBNRHELAL, FUAILRMEIREVITV, 214 nn BREFEL
Uf:. B&EHEE, pH 5.0 RHBUE 50 mM O VEBEEGHBL2EHUR. Tk, kBEE



. 10.00 KV& U . BEFBRUARIBHOFTAL., HEE (10 sec.) TiT- k. Eift
WMER. WVIhHEETHEHAEEGL2HFEHAL 20— TEL2EBRCEY, K@M UTESR
EURHORERBRHELE. Bk, EDTHBORREIAIL V7. FINYATE
PHO, BEEHEVKRBEEZARNL., KTEBEULEK, EL0NHUTESML: LBAWT
B, TLAOL FEBRZADLETKTHERU., FoF FHBBHEL 2. HANZODVL TR,
TG 3EEHL., BIRER, TO—EELHEZTICEY, 1XHCH XY ) —LBFHO—ERE
Mz, BERMHBUEE, ECAMUTE AL LEBERL2PZFOT FHBBREU 1.
[(FRERUEER]

SEE—F., ATAEELHELL, SHBRPONF A OB ORORITEEEELTY
2R, TY—=V—=UTiTor. 9. BEHEIOVT. BHBOEE, 14 HE, pi
DORFTZIToRER, b 5.0 WHARULE 50 nM OV DBEFED ., EZEONSFHSE L
URh3EO7LAO4 NOABICEDRV I ENDh >R, KL, GRBBHRR OV, 2
Mo 18K EFTRFUVRER, 10KV 288EEUR. SEMHNEELLIEO7 LD
4N, BESWREUVLOHRHT, a7 Fv Y, XARY Y, RAIFUOIRISE
RN—ANHU TSI Bk, BEFRUAIL Y EFINY QKRB
—FEBR2FALVLLEX2OT7 OS5 4% Fig. | BRUE. BERBTOR7LIOL K
BELrBoWR IOV SLDOE - HXOMWIZIE. 10~100ug/n O&HET. WFh
REF2EHRA®R (r=0.999) B@ADHohE. Tk, FE -V EBXOHBMNLE. THREYY
1% &2, BEOVWSKRECTERTXAZENbh ok, BESHRELLIREMHR
KBYAINLFALIL. 815 BTHoh. 2¥R, AIYLIYRUAIN T QKA.
B7NLHOL P O—FEBERMU., BNBORERIToR2H,. FIF 1008 OEINEHES
hi:. BEMRPTIBEORREAILVEFINIRURNAIANY VEEHEOFEREAZ OV,
FELCLVERERITO, WPLC RLXZHINEREUBU LD, HEORIICREBREOL (-

BEHoh ),
2
2 B 2
3
13 | uiL L

Fig. 1 Typical CZE electropherograms of standards and decoctions

A { standards B : Coptis Rhizome C : Phellodendron Bark
1 ! Coptisine 2 ! Berberine 3 : Palmatine
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Analysis of Drugs and Biogenic Substances by HPCE (II)
Department of Analytical Chemistry, Faculty of Pharmaceutical
Sciences, The University of Tokyo
Michiko Kaneko, Hiroshi Nakamura, Terumi Nakajima

The separation of prostaglandins (PGs) was investigated by high performance
electrophoresis (HPCE). At first, some factors influencing on the separation
of nine kinds of PGs (A:, B:, B2, D2, Ei, E2, Fia, Foa and I») by capillary
zone electrophoresis (CZE) were examind in detail. When PGs were migrated at.
30°C in Britton-Robinson buffers with various pHs ranging 3 to 8 using a fuzed
silica capillary, they were best separated at pH 4~5. As to the concentration
of the buffer, 40~50 nM was suitable. Among various orgnic solvents tested,
the addition of 7.5% isopropanol to the buffer solution most improved the peak
shape without changing the migration order. The application of electrokinetic
chromatography to the separation of PGs will be also reported.

(ZLwiz] :

TURY TV G BERIZLLATL. BETHD 2N 53 BrLmiERER
2ETHIELMNHLNATWS, ¥ ZhoOBERT XY VEE2EEABRE L. T
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Analysis of anion constituents of urine by Inorganic Capillaryelectrophoresis

1) Bill J.Wildman,1)Peter E.Jackson,1)William R.Jonesand and1) Peter G.Alden1)
2)Ryuji Mllel‘lO

Inoraganic capillary electrophoresis(CIE) is a new separations technology which melds the
technique of classical electrophoresis with the sseparations approach of ion chromatography.
Matrices which have been difficult to deal with using ion chromatography have proven amemable
to analysis by ICE. The simultaneous analysis of weak acid anions,oxalate and citrate and strong
acid anions,chloride,sulfate and nitrate, in addition to phosphate and carbonate in diluted urine
was achieved using ICE.
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Eight Anion Standard by Inorganic Capillary Weak and Strong Acid Anions by ICE
Electrophoresis (ICE)

ELECTAOLYTE: Chromat ]
CAPILLARY: E ?5‘ :r:‘ : Eo cm 1. Bromide 4 ppm ELECTAOLYTE: Chromate

: 2. Chloride 2 ppm CAPILLARY: 50 um x 60 cm .
v

CETECTOR: D st 25¢ nm 3. Sultate 4 pem POTENTIAL: 20 KV 3-Chieride  2ppm

INJECTION: Hydrostatic (60 sec. 10 cm) 4 Nitnta 4 ppm DETECTOR: UV at 254 nm 2. Sulfate plas
: 5. Nitrate 4 ppm INJECTION: Hydrostatic (60 sac. 10 cm} 3. Nitrite ppm
6. Fluoside 1 ppm 4. Nitrate 2 ppm
3 7. Phosphate 4 peon 5. Oxalate 2 ppm
8. Carbonate 4 ppm 6. Citrate 2 ppm

7. Phosphate 4 ppm

2 5 8 8. Cachonate 4 ppm
1 67 7
8
) N
r 1 1
230 Honutes 2.60 2.30 Minuies 360
E—1 E—2
Close-up View of Urine 1:50 Dilution Diluted Urine (1:50) Spiked with Oxalate
and Citrate
(E:';i(l:gj\oﬂbv& g(;“::z‘;u cm ELECTROLYTE: Ch " Solution Concentrations
- " = - : romate
;g:::sg}.‘ok‘; 5%2\',254‘ Solution concantrations CAPILLARY: 50 um x 60 cm 1. gh|gride 109 ppm
= H nm POTENTIAL: 20 KV 2. Suliate 7.9 ppm
INJECTION: Hydrostatic {60 sec, 10 ecm) 1. Chioride 108 ppm DETECTOR: UV at 254 nm 3. Nitraie 0.5 Fp,r;:rﬂ
2. Sultato 7.9 ppm: INJECTION: tydrostatic (60 sec, 10 cim) 4. Oxalate 1.9 ppm
12 3. N!ua(e 0.5 ppm 5. Citrate 4.9 ppm
4. Cirote 3.2 ppm 1, 6. Phiosphate 16.3 ppm
5 5. Phosphate  16.2 ppm 7. Carbenate 9.3 ppm

) 6. Carbonete 12.2 ppm 5
e 7
\ 4 5
3 A . 3

raanes r 1
= 20 i X
H— 3 uies 360
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DETERMINATION OF ORGANIC ACIDS IN FOOD SAMPLES BY CAPILLARY
ELECTROPHORESIS

'Waters Chromatography Division, Millipore Corporat10n and 2Watcrs Chromatog-
raphy Division, Nihon Millipore '
B.F.Kenney”, W.R.Jones". and Yukari Haramaki®

Capillary electrophoresis and a new separation chemisti‘y were irivestigatcd for the organic
acids in food samples. Features of this approach include minimal sample prcparation,excéllent
specificity, low cost of operation and applicaﬁbn to a va.ricty‘ of food matrices. The method
is quantitative, with recoveries in the range 97-103%, and linear over more than one order
of magnitude, and the precision is better than 2-14% for real samples. The chemistry,
with slight modifications, can be applied to other ions in many types of matrices.
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FLER 0.1 0.1
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ANALYSIS OF THE HYDROXY SALICYLIC ACIDS BY CAPILLARY ELECTROPHORESIS:
APPLICATION TO THE DETERMINATION OF HYDROXYL RADICAL

'Department of Legal Medicine and *Biochemical Research Center, Kawasaki
Medical School

Masafumi- TOMITA" , Toshiko OKUYAMA' ., and Hiroko WATANABE?®

We have developed a sensitive assay method for determining the hydroxy
salicylic acids by micellar electrokinetic chromatography with 100 mM SDS.
The major products by Fenton reagents were 2,3- and 2,5-dihydroxybenzoic
acid(DHB). We compared our method with the DMPO spin trapping technique
using ESR. With this method, we also investigated the role of ‘OH on the
paraquat poisoning that has been considered to be dependent on the active
oxygen radical reactions.
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A== FH A FEEBEREBEOBHIIDLTRXRITEIELAEHOAIKXhATWE
Wo BHOATHEFRFOFVYALSIANLNCMIRODVWTR L) SEHBZOhTRIGEIED
BLWIE2) BHRBOEBBEEAA VOBEETTR——FF4 4 FhoDERBEN
HohTLwaleroHFFEBINTE, 0H BV Y FIUVBERIEL TOH-4Y F
BEERT S, bhbhid, SISEETHF+ SV -—BREKBRKI-TIhoDILEY
23F L. AEYFNS 9 FTEABHWVWHEESRKE 300 EREELBRI U, AR
KE->TR5a-bhBRBT S0 OBRFCOVTHIETOZEEMR 7o
(5#E]

HyF L. OH— Y FLEQ,3-, 2,4-, 2,5-, 2,6-dihydroxybenzoic acid; DHB)
BIXUATFI—VORFRSISEETF+ESY —BRAKH T, DEHEF Y ES
J—3ANE 50 pn. 2ET2 cm D7 2—XFYYAELZEBL,. A v AFLARHEICKD
210 muic B A EA BB ERELIco RREANTO OF £, H0.&Fe?iCKk BT
U P VRIBIK & o1z THDBH0,(80 uM), FeS0,(10-1000 pM) ZZELKEBEHITY
) FLEE(0.5 oM) 20X C(total 1.0 nL)37°CT 5HBIGKR. ERBUETF VT -7
LRI, N, FCEBRLALDOLEBA0. 2 slitBEM LY TV E LI, —F. ESRIT&
2RI, YUY FLBORDD 125, 5-dimethyl-1-pyrroline-N-oxide (DMPO; 100 mM) %
MAZAEY NS5 9 THETHRE U, DMPO-OHBEE 3 FOY—/7HEHEXMEL CREE
M 4-hydroxy-TMPOA S B L TR D 1o



—H, FHUFUoAFVS - - RFFFUXO-POBLTHF I 7 0V — A(ps)
—NADPHO EHBERERCH YV FAUEBIT/ 53— b2 MZ., 0H EEK~D/ 5 20
—roEBITOWTRE L
(BERBIUEBE]

100 oM SDSTEALE T BLWTH Y FILE, TOMBAEKBI U AT - VODRREHS:
BT LU -% 2. 20mM phosphate-borate (PH 7. NRKEVWTEBIBEFUDEEERL. 25
nin PRI Ch oMo NI TH > (Fig. 1D, F—7HBEEIUVE-78
BB OSVWTRYVELBEESRILALER,. 2hehi(v=1.2-2.3%, 1.1-1.9%0FHH
HRELhk, BEBETIF LV - FTILUHBIRXZERBIZLEHICTE VT 86%(
2.3-), 94%(2,4-), 89%(2,5-), 61%(2,6-), 51¥(HFa—J) THhH, &< IKK2,3-B&
U2, 5-DHBIc > W T3, REB R LB IS0 uMETHEHE /R L (r=0.99842;2,3- ; r=
0.99881:2,5-) . RHEBRIEHIC0.1 nmol/nLTH » t-, BEEILAFE. FeSO0. X U
) FABORIGOER. ABUBHERTA T o - iRt hi, 20HAE2,3-
> 2,5- SHF =)L >2 4-~2,6-DHBTH V. HKX 1 3 {LEHD8I. 0-100%42, 3-
H L2, 5-DIBTH oo DEXKR2,3-BLU2,5-DIBO Y -7 HBEMTH SN 500 &
BEZESRICELBIMPORE Y bS v TETOEELBRE LT (Fig. 2), TDRER.
Ho0, /Fe?* > 1 T 00 EREIIZERBETS > b5, H,0,/Fe?' < 1 ORBTRE
Bk 0 EEBXEERESMEERLKL, 0 bESRETIZ200 «M FeS0, IKE—72
AR -OTo— FEBENRY—VERL. BBEFe’ ICL 2IMPO-0HO WA BE IO L
N, KETOIBE — 7 BR300, —F (B0 M) &LHTF1000M FeS0, T THMERL
7=, Mannitol, Ethanol, ThioureaZs & ® ‘0OH scavenger(10 mM) ¥ X fDesferal (2 mM)
Tit. 85.0-100%D2,3- 2,5-DHBAEREENZED S h 1=,
SEWAERHVTI0-IPXE B X Uos-NADPHR KK DV TDHBERICH T B/ a— +

. DEEERF LILER, MR E HIK2,3- 2,5-DIBOHFE M
NBHON, in vitroTONRNFZ a—-+2AL-EBEHEBRROER
NBEXOHMTH -k,

. 56
©_~* 2.3-+2.5-DHp
El2s = o DHB
40 1
o
3
oo
- v
lz"* 5 , ,°""° 2. 3-DHB
w1 -, 2.3- g
iy catechol [°/ £ 20 1 //’
g ~ Ve Salicylic acid © R /”6
¢ / 2.6~ / "'_.._.
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. 2 e? ‘.\A.
4
’ R ™ DMPO-OH
= = 0
. 10 102 3
0 10% Feso,, (u)
Fig.1 Separation of DHBs, Fig.2 Effect of Fe®* on the 2,3-, 2,5- and
salicylic acid and catechol DMPO-spin adduct levels.

at pH 7.7.
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- Evaluation of Band Broadening in Capillary Electrophoresis
with On-Column Twin Detectors II
Faculty of Engineering, Kyoto University
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Faculty of Science, Himeji Institute of Technology
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The purpose of this study is to develop a method for precise evaluation of band
broadening in capillary electrophoresis. In the on-column twin detectors system,
back-and-forth electrophoresis lets zones make a round trip between the twin
detectors placed at distant positions on the capillary. The system is capable of
eliminating extracolumn effects and discriminating between reversible and
irreversible band-broadening mechanisms. In this paper, data of ions and polymer
ions will be reported.

1. BEaic
FYESU—BRABICBFTINY REAYOREDD 6T, BENTE—HD R AT
BRRETHE, RAEOEE (FUATL2REB) xAVAEZ OTRLREIC L 3 LK
YR BORTHRREICEBENY L DT HZLANTESB, SEIE, W< DDA
JERYT—A X VIEDWTOERR T,

2. H#®
AYVATL2REFOEBE2Fig. LICRT. RBRFYES Y —0EBICEAShAEAL
BHILTHWE, REBITREZ A, DOTREB2TRIESNS, COBTEBEBOEES
PUBRADZ LY Y TVRIEISENLBEL, REZ2, REB1OJECREZNS,
CZTNYRUBAYEDVWTHBVTELS., E—VORBBECENAEFhOSE R
Vi, Vo, Vi, VekT2L, BOMBEENS
Vi=Ve+Ve, (1)
Ve=Ve+V.: (2)
VeRASLHHR, VL RU Vet ZhELOL - OFYES Y —HTOSROH
ATHB, (1) & (2) »5
V=V i=Vee—=Ver=Veiz-1y (3)
Vez-nBE—7 1 PARESHATHBOE—V2HREESI D FTORROEYITH2., B
BOBRAV.EVICEHDTIRE S,
Vi—Va=Vce—Ves=Veia-a) , (4)
NY RERYMRRRRLEBERHORICEZDERB V. 2o & V-0 BELL R B, /i,



AAHEOHAORENS 2085, V. 280, V. 2R HL2ERICL2H8BE THIE,

V=Vt Vi (5)
PERILTE2DT, ROAPFEDNL D,

Vez-n= Vicz-1)+Vicz-1n (6)

Vew-a1= Vicwts-a)+Vies-a) (7)

ABOHFH<HMECHHLLIRER L LREFZB2OERRI—EEZLS, BEERELNEDL L
‘7’1LGEE\

Viciz-10=—Vrc(a-a) (8)
Vice-= Vica-3) (9)
Victs-) ICHEAFADOWTWRDE, SOHEFV(s-0)2/NELTEIIDTHD, ALY
Vieez-)= (VotV4i—V,—Vs) /2 (10)
Veiciz-r= (V2+V:—V,—V,) /2 (11)

Z Cz)ij: icko TViciz-1n EV.e (2-1) % ;RIGt)fi Zié\ iﬂ;fBlCZ)ngt::zr B o T, Z CZ)ﬁE{ai *ﬁ!ttjiﬁg
MoBBRKHTCH -2 02T h THhiELHBFEEZED LI, Drd 3,

3. RELER
Table 1 IZRIMEE2 0k V, #vaU —E1000mm (200—400—400) ,
D&Y TRERRY 2 EALTITo=EL bt

PO LDERT—E—Td5, ______{:::'

BIEEYV SO LZAFZTHDB, &

DTableBHA 2 kD Ic, BEBERSY Detector 1 Decector 2
A5 Difl, Drft & ICEMLN copiliary |
HroNd, CORRELTRRDOELD & ] b= 1 == I
ZERAEABND, EBEETERR2To

THn20T, ERHFMTERENIRL- Guay Channel

data processor

THY, ZOEDFYESY—-AZOR Fig.1 A VASL2REBEEBBR
BEXRZRoTWBZE, FERSMNREL S :
EDHICHBERRROTWRZELETHD, BEOERIZDI ., Dr@ﬁ)’i%d\‘é(b R
DERBDFHEERELTZIDOT, Di2KRELTE, CHADOERDIRDVTIZD
BEERNTELERDAhS, :

Table 1 H|EEU Sy LOBRBBEROLHELCVE

A (B%) Di (CV) Dr (CV) I
RUB—FRIBFNY I L (5)  1.63 (20) 0.42 (17) 17-18
ARTBR—FhIzFNTYESTAR N B3V (2).  1.50 (0) 0.40 (29) 11-12
RTB—FI7 FNVTVESDAR 3Yh (4)  1.02 (29) 0.18 (55) 9-10

(D10 °mm2s~! I/ uxA)

._.:Z E;..
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ULTRA UV DETECTION BY CAPILLARY ELECTROPHORESIS
'Waters Chromatography Div. Illipore Corp. and’ Waters Chromatography Div. Nihon Millipore
'B.Karol and *Tsuneyuki Sakai

One of the most important issues facing the technology of Capillary Electrophoresis is sensitivity.
In general, LC is a more sensitive technique than CE. One of the major differences between the two
techniques is the detector pathlength. In LC, the detector pathlength is generally 5 and 10mm.
However, in CE the pathlength of the detector flow cell equals the inside diameter of the capillary.
Thus, at 50-100 £« m, the detector pathlength is about 100times less than that in LC. Because
absorbance is related to pathlength in a linear fashion, sensitivity can suffer greatly.

In order to compensate for this difference, we have developed a detector that is capable of
performing very low UV absorbance detection.

Z#

FYET) -—BRRKBIHWICWI2EELMEN— DL LTEE SN T T, —#
BICHPLCO A HCEL Y EEREVWEVZ T T, L AITREBZBORBEDEVE6IC
HIFTHET, HRILCTRIemHHFHET T L CETEF ¥ ¥ 5 Y —DHFE 50-100 » F
ZOIFTLNVELTHERATEE T, EMICABRROKE ST T3 L HPLCA 100 & Vv
EVRET, EDLDIIFYET ) -BRIKGSTREEL EF 2T hift )T A. &K
AIBEERICBITARNERETELZ L IR VAT LARRARBIELE L, 2%
185MmIC BT ZRHIEELRNL VAT ATT,

®E
BREZPBRCEIBAEHERE I A 7TOREBRIEBEINTNE+ 54 000CEV R
Fh (9a—%—X) THVEL, CORETHVWOLNRLTWREEKET »7iE1 8
SmmICEVER LT HLITOTINEHAVLIENTESL EH)18SMmA 71 VY — %8l
et LE LT SHLICCOEBTCRIAELRELVOEMEIFEEICE ko TwET
D TLERFOBREEDOHPAIHEII L) €A

— AL AR EENES A NIE R 2 3 ERIAEMLE T, L AdEBERR
FFFDEE214nmeELBELTI 85 nmOBINE5—1 0FEH< %D T3, v
FCOETIE] 85 nmICTHITHEIICE—2id7eh 22 thES /1 X6EL %



2 EnHHDTLe LPLEYDSL IOEEEDI=—ULTHYA Vv 2HWLEI L
ED A XEBABEL, E—/rHE, BRLEMIEZ LB TEEEI LD
Lo DF WRRHERELY EITASENTELZ LI CED T LT,

EER

1) 214nm & 185SnmDIRE O HBERE, 7y V471 (1 pgml) THWIEL
770 214nm £ 185nm®D / 4 A LRV % I3IZFEZE & L2358 185Snm DR E D F ¥ 6 5 ¥
— o DELEDNE L, DENREBASOAIORBE6HFLEV2E T,

) K107 2055 03RRI —RTF FOREHEEDH TT . FHSDOREIR
Img/mlT AEHOEEL RNV pgmlTT, 214nm TOREBEFRIZ 1 pgmlTTH
bE—21, 2, 43BLZ 1 ugmlEBONETHEETELLANNVERERTIEA,
185nmD 7 = B 7T ATRTTICAHYOEENTETT .

M3) M20 72075 a3 7THEOR=Y) Y HEEKOGHEPFITT. ETOILEY
PBLZMEDERETHREINTVIORLN)ET,

o
FrV¥I ) —BREKGLFEHETLLE2185SmIIEEL LTI EICBDTHEHTH Y
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THE USE OF ON-LINE SAMPLE CONCENTRATION TO INCREASE THE

SENSITIVITY OF CAPILLARY ELECTROPHORESIS

'Waters Chromatography Div. Millipore Corp. and *Waters Chromato. Div. Nihon Millipore
M.Mcrion”, R.H.Aebcrsold”, M.Fuchs” and 7Tsuncyulci Sakai

One of the most important issues facing the technology of Capillary Electrophoresis is sensitivity.
In general, LC is a more sensitive technique than CE. The difference between the two techniques
lies in two areas. The first is detector path length. The second difference is in the ability to analyze
low concentration samples. In LC, large volumes of sample at low concentrations may be loaded
and concentrated at the head of the column. Sample is later eluted with a gradient giving greatly
enhanced sensitivity. However, in CE, the application of large sample volumes results in broader

peaks and diminishing resolution. The capillary with Concentration zone is designed to overcome
the problem of low sample concentrations.
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Influence of Back Pressure on
Electroosmotic Flow
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3.204

Detection Limits of Angiotensin | at pH 4.0

CAPILLARY: AccuSep™ C/PRP
BUFFER: 25 mM Na Cltrate, pH 4.0
ELUENT: 25 mM Na Citrate, pH 4.0/
Acetonitrile §/35
SAMPLE: Angiotensin | in Bufter +
1 M AccuPure™ Z1-Methy!
INJECTION: 899 seconds at 15 kV
ELUTION: 10 seconds at 7.5 kV
RUN: 15 kV
DETECTION: 214 am
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3.054
3.004
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2.904
2854
2.80
20 21 22 23 24 25
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¥We observed the flow profile of electroosmosis by using a microscope-CRT-
video system. A rectangular glass capillary (50x1000 um) was used as a coluan.
The flow profile is very near to that of a plug flow, although there is still
few contribution of the poiseulle flow profile. We find that the centred part of
the flow profile is retarded from the edge part. From our knowledge, it may be t
he first time to find this phenomenon clearly.
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Figure 1 Assumed flow profile for electroosmosis
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Fugure 2 Schematic diagram for the observation of flow profile
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Figure 3 A real flow profile of electroosmosis __~,
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Chemical Labeling at the Sample Inlet of a Capillary Tube in HPCE

Susumu Honda!-= and Atsushi Taga!
"Faculty of Pharmaceutical Sciences and 2Pharmaceutical Research
and Technology Institute., Kinki University

Introduction of a sample solution followed by a reagent solution. or vice versa.
to a capillary tube offers a new convenient method for precolumn derivatization in
high performance capillary electrophoresis. Reagent-sample-reagent sandwitch mode of
introduction is especially an efficeint technique. The results of optimization study
by using the amino acid - o-phtalaldehvde system is presented.

L wic]

BRKECHEOCR, @A 357 =2 B3 LHEE. TTOAMCHL THiE
CHEATES—REOSZBHEIENROVED. KBS BEERE TXRWMESRIE AL
S TRHTTRERPICEIREE 3. VhWA T LIS LERN—OOEYREEILKRS, LML,
TL Ao LERUEBELLEL. DiihhbhhoWEEr LTy, HHikicHd 3—o0it
FHE(T->h [Honda et al.. Anal. Chem.. 55. 2466 (1983)] . HED:r Z AMEHXN BT
OTL‘ML‘O

FrE o) —-BREKBCBV TR v ES VR TOWEOHLBITERN TH 3 1. SRIEE
ERIAEBEBINCIESBIRRIFIRT 32 ENBTBRTESDT. F+ESY—0OBAIDHRTH
BUUBHRE DL B3I ENTELRYD., ZOCEAFHAUTHEAETL 1S5 LEHR T X 20560
HH, REHETE, COFEHRICLS, F+E3Y—OREBEADORBTETL IS LEBIZD
WTHRF URERRENS,

[FHiE]

S —-BRESEE U&%l’tﬁﬁﬁﬂ&)\%& FrETY BB, B LU BRI
BB RWA 2 Applied Biosystems 270A RUEBEH W2, ¥+ EF5Y —I2WEWE 50 um. E
THemD72—XFVUHERHO, 291 71213 50 mM R7BEEE (o 10.0) 2HL
o WEOFANL B 3RSNIHMEEERTIT> 1. B —H{WESRBOBE : cinnamy
alcohol % 0.005% BLU 0.01% BETHF+ U7 —FhE 7L MY NREML2BHEHL
TiTohke 7L HSLIER . BRAOYLITO7I/EBEEFLLUTCERY. ThoD7 X 8E
o-phthalaldehyde ((PA) EDRIIC K > TERU . B 230 nm BT AWM EMET 22
EWLE>TITo e RAEER. ERERBLIUMTETANT 30 CCiTo1,

[é‘*%t ‘%53:]

; AR 2 HpsAFir v 7L A—OBEHRPCREIE. RIbkE
fﬂ%’*&ﬁkmb’}ﬂﬁ‘d‘%@bﬁ?*ﬁ (.55 FZTHHETH S cinnamyl alcohol KR
(0.005%) BLUGEE (0.01) T v U 7—-RHBEML. T o0FHR (FRAFLLBLUH)
BlEk+ v 7‘)—-(15)\1217’)\«0«{)\[. BELL2DB. &3 E U 7—% 5 sec BRFAUTER
U. CORETHF+ESY —LBAOEBEKREL 2. BRLBLIUHIZFLFLAREBBB LU
ABEETEULRBLOTHY. BREICFEAVEF LY 7R3+ ESY—FAONSFERLPHD
FRUTERBILREAZEBRVWEO T EEDOWNETH S, 2B, TOBFTEBTF—¥
2EA2EHEHRL BLIUHOFARMIGB RS DS, BAORSIEEREL M THIERFAL
oo FIROEDSRBHBELBLIUHOEBL—TFTHREKEL TREIELOB. v S5 —Mik
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IREIRRELHEU 2,

TOHEFRTAKED | sec TWHREHRED 0 min THLT TRV ILY—DRVE -V B5%.
BHLY — Y OFERPBRHEREGEINTVB I ENTEI L, FABRD 2 sec DIESUEK
WD 5 min F TRABEBVITIRRCY sy -k o =7 BBEXh. BANTRSTS
AZEMRINTH. 10 min DERETZEY a7y —3ilk Uk iEAISR 3 sec Tty 3
AT —HRETWRDRED 40 min BEU. FAKR 5 sec Tt 40 min HELTDBIEDY
LY —IEEEURP >, —F. LEEOH, LERICEZY Y FI 9 FAHRX (H=L-HT
DINDBFBRLFARMIIGEIU) Tld. 3 sec LR TRADRKERRBL T — 2 —A(k
SHIREVERPUBINSZEWRBINL, UhU. FABEW 5 sec L W22 E 40 min
BEUTOHRFE = BHA. £ — > SERIL T 2SR E Rz, 2B, HEDO A F
(TLEF P )7 —ERRIDORIEIZRBRVIBEROVLTE. LTOREMSEFOTH
MTHIENTFUEIAED., A7 PIILOBARRF YU 7 —¢EUXF+9LEH
WhinEEKEMRM S,

VED XS CHABER—FATERCBSL T, TABRES LUKBIHEIC DL TREN#E &
NEROE. BMRORDREEVBFIFINS I ENRINE, BARCET ARSI Y—5
RORILERZ R LS 251, ESTEMERNITHHASDT. _OJﬁ(f\’irﬁfE’CEﬁh
(EU®FT 0T L T LIEREERVE S, 8. KEERMA2—FTOEWVBRET L. REha
. ABOFAREI A > hpH o 3. il HRESY — D OE2FF—TFTOHENEIEDZ &
MTEEH. CORXNUTIERT GG RERRISHERTHO T » SIVREETHF R ITh R
BRoRVe LU, ZEP—TIELLE L. ERYONEIRI CEVERELRT,

738D 0pPA ik

J:LL‘@&*—%R%O% TIJBEMNEELUT. ShERBIBEVWEETRIGT 3 0PA REDRR
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Fig. 1 WIEADY A TO7 X JBOKBIRE 25 mM RUBESHE (pH 10.0) 2 1 : 2 Ok
m&TMuLf@®$ﬁﬂ@ﬁ(S)tb OPA 7 PPN S0 mM BETHD U 2 BIE
R (R) &UT. R (Isec) —S (2.4 sec) —R (1 sec) =%+ 17— (5 sec) DYV
Fro4wFARRZEVIFABHEU. 30 min EL OB — U BEREENIC &L O 247 U B BOKE)
HTH3%. HBORDEFEORBENRICWCL PA ERUL7 I VBREAYOSIFEEL
Fig. 2 IR? . @MRIO 707 4 LR —HU. KEOEFEEBRE vk,

Glycine RAERIEE S U T 7 X JBOKREREZIERURE Z 3. EARBRNRBOEBEET
Pixd&d 0.5 - 1.5 mM OFEFETRAE S HEHREL: O REFREBENASh. (8D
BW7 X BOTEEMNTRETH S ENRIh i,

Ala. (119
Ala
net

' et i
Gy Glu

As|
Phe ° Pre

----------

Migration time (min) Migration time (min)

- Fig. 1 Fig. 2
Fig. 1. HPCE analysis of amino acids after in situ precolumn labeling with o-phthalal-
tehye at the intet of the capillary tube.
Fig. 2. HPCE analysis of amino acids after precolumn labeling in a test tube in a
normal fashion.
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Retationship hetween Peak Shape and Zone Width in HPCE

Susumy Honda and Yasuko Ohta
'Faculty of Pharmaceutical Sciences and 2Pharmaceutical Research
and Technology Institute. Kinki University

The relationship between peak height (H) and peak width at half height (Wi.2)
of a neutral compound in capillary zone electrophoresis was investigated by
observing peak shape for various sample injection times. Sample zone width (§)
calculated from H and Wi.2 was then correlated to H/Wi.2 ratio. Sample volume
could be easily estimated by using this & value, i.e. simply from peak shape.
Combination of this method and calibration of the amounts of sample components
using authentic specimens allows convenient determination of the concentrations
of individual components in a small volume of a sample such as cell fluid.
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FyESY—BEREKBOTERARIL. thoR8AMELAER. KOS E2—FH
WTB2LWRHBZZEWR/EBTLRVNE. COHEIMNMMBOREZHLLTRLC T
BEVWHSEFEDL->TVSRD. E—HRFOBDORHREZOKBOERES T2 EK
H&5HE&RLMEHEIH B,

ZD& D RBNAERBEMOBSBOBATRLIEVTIE. ~RIAVS N B EOR
MEBEERIFHTE RV E. RHOREEPERNETZZEF IRV, TD&OR
HEINHZLDC. ChETOEZARE-HRORTL2RAALHED I DN, BEOK
DOEEBTHREBECEEE->TEY. EEVEENERIT-o-R#iLRas RV,

AEBFTECOLIREIDH S, MNEEAROTE - BEHTEIZY 2> THAGR
MBERZFPETN—AQOHEARBEORMY AR ODVWT—2DRER LRV,

[AH#*]

FrET) —BRIKSER | EABRIRERLEH U 2B A2 CE-800 MERE L&
HUR, 35V —-RIEHRE 50 um. R 45 em QT z2—=AF VY ELHW., £iE,
ENHIEIELS KV ORBYTHANRI{ToRe F+ U7 50 mM U VEBEEH® (pH 6.8) %
AU, BHE 220 nm TiT-o k. &8 HBEREZOEEBREEV L,

[(HEBHLIUEBE]

RFpESY =V —VEHBE—FRBLTE. PHYEIEREKBONELZ T . BX
BERCE>TOABET S, Ud->THEEAO» AR (243 —ORKET
ANERAES —2) L UTHAIhERBABRPOR RS IR IBEME THEH T 3R
¥p V7 —HANDOHBOAR L > THHERBEEEZ. F+ES —-O#MIRZIB>THIZAH
FHWEVIREE TR IS, FEPMEOEFNLE U T mesityl oxide (M.0.) 2BU. Y
VEBEHT (pH 6.8) 235 7—RUT MO2AEHBRBE» UL BHRLRRERE L
RBG. N0, OE—=ZHRANKHBEARN (1) LEBREDLISRELRTEHEANE
%%EFI?H 1 t:;—ﬁa‘o
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Fig. 1. Change of Peak Shape with Sample Injection Time.
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Evaluation of Two-Dimensional Mapping in HPCE

Susumu_Honda!-2. Shigeo Suzuki'. Atsushi Taga'. and Kazuaki Kakehi®
PFaculty of Pharmaceutical Sciences and 2Pharmaceutical Research
and Technology Institute. Kinki University

~ Since capillary electrophoresis allows various modes of separation simply hy
changing carrier, multimede analvsis is easier than in other technigues of separation.
We demonstrated the usefulness of two-dimensional mappig in high performacne capillary

electrophoresis. taking examples from analvses of drug metabolites. amino acids and
carbohyvdrates.

Qixticl :
R pESY—BERUKkE (capillary electrophoresis. CE) 23y — vkdh. & ke, %8
HikEh. BB/ OT 5T 4 —REBRAODARADBHARME. ViR BB ETURHRRHEI O
P27 357 ¢— (liguid chromatography., L C) WEBIF B EHRXTIFVLY PAEBUETERV, U
PRsT—2o0RME— THETEXIMAKI/ SV LYV BHETITSLCOESXABH 3
EFAEITHS. UL LAde, CETRRA—-F+ETY - REBLEFERALNSF+U 7
—RTASEG THBEICHOBE—FE2DLLB3ZENTES, . 2O0F I3 —OXKiH
WHEBMIKITSZEHTES, LCTRIOAEE—F 2 2L 200IIIHL TETEHESBEHHE
OEABREZRINEROBRVIEREZZE, COZEWUCEDHED—DET X %,
AEETE. RERCRABAPZOEMREY. 73 V8. BRECHLTZERRIvED Y
BRAAT. ChOWEYRAETHZIERTIELE,

[(EEBHE]

FrUESU—BRAY  SHBEBHTA. F+rESY—DBEFIHS AUCENEREN TR 3
Apnlied Biosvstems 2700 Y ZAFLZHVL., F+EFSY—IZWEBNE 50 unDT 2 —A ¥V Y HE
BHEREUE, 770K JRIEWE  BRESTE»MAFUR. 73 JBOENKIL
Roth MF¥E (Anal. Chem.. 43, 880 (1971)) I & ¥ o-phthalaldehvde (O P A) TERU 2,
BRI EAY) THEOAMBLUZERL  BRINLEBLAOBY N IERLF3VYTH
BEL THBHELZUVHEU. Kondo D7k (Agric. Biol. Chem., 54, 2169 (1990)) W# U Ti&t
ey L7 3 ik (PAIL) Ui,

(BRB LUEBE]

LWIHhOMAFIC DOV THZODRHE—F %38V . ThFhDE—F CTRES OEWBE
BIREFNICHEUEA T ARKD. ChoRl# bic7oy b UTZEmTeT vy T RIER
U (EEteE—F 1. #f#iite—Fr2&93),

77078 REAEYE €73V A (CX) BAUZOSEHEORHY (M. M.
Mz Ma BAUM:) 2HO. XO2200F—F THEIRIT- 2,

E—F 1 polyhrene % 0.5 w/v¥ BETESL 20 mM 1) VEAEEE (pH 6.8) 2 x5 1)
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(8°9 HO) 433)0Q 337udsoyd Wa 0§

T—&T 544 0RBEHBE IO 57 4 —
T—=F2 1 50 mM U VBERBER (pH 6.8) X v YT =2 — ik

Fm.1m:mﬁ7v7&ﬁio%-Flfmcxa%ﬁ6vmmumh®ﬁ%ﬁﬁ<ﬁboi
ﬁ%—F2meQﬁ%®ﬁ%ﬁ$Ef&%°b#b‘:&ﬁ7v7fm:h6®fmvbﬁm
BEICEREI T X 4,

73) OPALE7 2 VBB 2L THEOZO20E—F CHEEIT -1,

%“Fl.MmmmW%g@m(MNMDE*#U?“&?%V“)&%

T—=F2 1 polvbrene BRU XY /=L R EFNFH 0.1 WV BEU 10 vAVE BET
B 50 mM U UEEEENE (pH 6.8) BF v YT —E T3 (4 VTIREEY
O3 057 .¢—

Fiz, 2 IREHRT I JHBOOPAFERE D200 E—F THMEL. BE— 1z B 5385
BEEL Ot E YT L RBRERY., E—F 2 TIRAMOR IR Glu & Asp OFWE
ME=F 1 TEARIAEMINTO ZREEDIHBICHE T X 2,

WY NIVEROA ) IE BY N IE L0V HU LA TEOP A{LEEERCIZA 1
@fo®4i/§ﬁ&@\itbfﬂ@%ﬁ@&%gééctw\&@iﬁ@%—F&ﬁﬁbto

T—F 1 ¢ hydroxypropylcellulose % 0.1 w/vY BETAL 100 mM V) U EIERRH
(pH 2.5) Br v 17— F 23— ik

T—F 20 200 mM RUBBET (pH 10.5) 23+ U7 —¢ T3 hIBa Y TL v 2
E LT — Vikdh

Fig 3 ICEADA) TBHEORTIVTERT, T—F 13V 47 (EERE) KETIHHE.
Fht—F 2UERTRIRHRMNOBEOEEL R U LD AETRL. BELBRAMCELEN
TERY T TRTOY P OBEESBMUNSEY Y J—AB (LS - N T PR (BEN%SEBEE
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2-D maps of cefixime and its metabolites (Fig. 1). amino acids as OPA derivatives
(Fig. 2). and oligosaccharides from glvcoproteins as PA derivatives (Fig. 3).
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CAPILLARY ELECTROPHORESIS USING GLUCOMANNAN GEL FILLED CAPILLARY
Tomonori [ZUMI, Akiko MACHIDA, Ayako TAKAHASHI, Tomotaka SHINODA
and Tsuneo OKUYAMA

(Faculty of Science, Tokyo Metropolitan University)

For the separation of biological macromolecules, capillary electrophoresis
using glucomannan filled capillary was examined. ¢ x 174 Haelll digest containing
72-1353 bp fargments could be separated into 11 peaks and shoulders within 40
min using 0.25% glucomannan gel. This method would be applied to various
biological macromolecules.

(Fraic)

YUYNIVHEPHEBO LI CHBRNAZRAFRODOZBAXKINIICHHMT 5ic. B
BherdviciEih2eMTscenENEEXOND, HGHE Fr U S5) —-BRIKYIC
BWTRKEYZZINTIEFVERWEERS Y YR 7BOMINBIRDATED,
FLRERMOBRVWEMORY 77 V7 I RFREBNMABMEZIRLTWS, SH., RAE
AV JOERDE LTHOATWE VAT Y F YV ERELEFYES Y — %
WT, DNA7ST AV FONRICHET IR EITo

(HFELER)

FyUSY —BRIKGEEIZ., CE-800 (HAMNIE) 2#EHALE, DMy
SY—ii. YUHIFvYESY— (T5um 1.D. x 50cm) vk, gL VaTVF
vid,. BEHIE IDESE b 02HWE, KR EHBRICE, 5.6MKAK. 0.014M EDT
AREU0.0THF Y A — RO BIRE W (pHB.2) 2P L. Cchix/Vvavw v+ Vv RBRLT
0.25% 7 NVav v+ XLk, YUhIFvyESY—ADKEIZ., 100°C/1 048
MBELETNVITVF Y TFNVETSAFYIBYYY VYYTEAL, BERT400MBEL
RHBRMEMAUEZ, DNAGRK (#x174 Haell digest (v Ry Y —Vv) 0.38mg/ml) i, &
TEMP MBI L ZUBE2ETCMY, RO AR, BREXNRFECREMNELEY Bk
VT2 1HHEITo =z, RIS VERBETITW, FyESY —-BEREMS520cmpUYV
BRHUBICED20n mTRE L 1=,

Fig.la, 1biC ¢ x174 Haell A2 DML R, T 2bb3EERUT1I 1 HEOKE
2mY. DNABRHRBRH40AHORXYNTHZED 12O — VB UE, ZOMRE
BRE%KYFIYNTIFAST NV BERVOHERLEAROLDOTH - 1= (Fig.la) ,
O3B THOE—-7 R, BRETOFRMHEEASGAL THDL3 52 KEIATTOL 1E
DY —-sMEheh 72, 118, 194, 234, 271, 281, 310, 603, 872, 1078, 1353 bpod 7
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NEW DEVEROPMENTS IN THE CAPILLARY ELECTROPHORESIS
OF BASIC PROTEINS ‘
'Waters Chromatography Division of Millipore,"Waters Chromatography Division
of Nihon Millipore
"M.Merion , 'N. Astephen , J.Petersen ,' B.Bell-Alden , 'T.Wheat,’S.Machida

We describe the use of a buffer additive that overcomes the problem of protein adsorption to the
wall of the capillary. The use of this additive allows the use of moderate ionic strength buffers
throughout the pH range. Separations of crude protein mixtures, as well as very basic proteins can
be accomplished with high efficiencies and short run times at neutral pH. This development will
allow the full use of capillary electrophoresis in the area of protein separations.
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EAESHT R & ) S VEREKBIH VSN TE LAEEF Y €T ) —BRIKEI 2 AV 5
T &I & o T L Y EET DL, W&, €BULBS ZLAFILTVE, LPL%aH
LCERLY ) A OREOR B ERW 2R ORAEIRE TS ETE -7, DHEDER,
MBS 2BEF LI LIS ), CORBED* v E5 ) —~OPAEBRZHRT 5
TENEENS, WK ELTHFY ¥T) -0 EHHF, REEOBHHG., ¥ v E¥7V-A
KE DS, KNy 7 7 — DA 4 VIR BT 5% EOFESHVLNTWBAS, AN
FCIIFTHRAMEA A+ VYA RGNy 7 7 —CRINT A LEBEIL, 3L AL D p HOFH
CBWTELE A+ VRERZRLF v €7 ) — B RHEITPE S A L2 HEL BiF %
E— K% 6o BB LHEOND 2R L -0 THET 5,

EER

EE 7454000 (4= —X) i 7T5ux6 0cmFr ¥V —%fn,
214nmBLUL 85 nmTHI L7z FBRURRE | REERE L LTI, < v AKX
W, < U ABFEHE, 1% (s igma) 2FEFRBEUL AV #KEINY77—12100mM

Sodium Phosphate#fn Mk A+ HEELTZ1Methyl (V4
—5=X) 1. OMIZ%3 &> RmML 7,

FERRER

7 x0T 7 MBI HTBNEDRET AR OMBEERAZ 2 b N v Ak EAE * H
WTZ1Methy |OFRCEET7 2055 AOBRMER IR L 72, 7 BOBRSATICE W
TZ1-Me thy | ERINTIIKEEICIA 7 L—" 3 V74 AHSENR, ©—2TRDSE(L L



7o THIFF ¥ KT ) —KEDPERARAENC L o THETHMITTERE A ZES X7 0—D 5k
BEL 2o TR THDEEZ LN —HZ 1-Me thy |IFNCRIA L -3 %
A LADOFEBFEIEON, SIHFD) VF—2DRA TV -3y 54 ADOCV (%) 1140,
06%. 7V7I3+0. 16%. WRIEOCV (%) 3V VF—ATE]1. 2%, FNVT
IVikEL. 6% THoT,
ARAEVAT7U=DFAL RV AT I F ORI 268 L CAERRESHRI RO+ 2
VA7 —DFbE B LZEZA, Z1-Methy | HERINITIE3 Bl D AARE R O DO R
BTHANVLT I FOBBERIZH L., 5M52 D RBOREICL > THRAEY R 70—}
LTwEERLNT, Z1-Me thy | 2FIMLAKENSY 7 7 — 2 B W 3ga 1 3BT
MICZ LA 2. Z 1- Me t hy | BEAEDOF Y E 5 Y —RE~OWEFRAEL TWVWD &
EWTRE E NSz,

EpHIZBIFBHHT | <~ v AR EHELRE L LTCpH6. 025 7. 6 O#HETZ
1-Methy | BMOFEICL D 7= 07T ADENE WKL 720 D85 — 13 p HITKTE
LD WTFROpHIZBWTHZ 1-Methy | DIFEMICE o TE—2 253 ¥ — 12k W47

FRIDHE % 0 72, ’
BRI 7% o 7 BERRAELASBOT OIS A

SAMPLE: Egg White

CAPILLAAY: 78;:X80cm

BUFFER: 100mM Sodium Fhosphate, pH 7.0
INJECTION: 10second Hydrosiatic
VOLTAGE: 7 aV. S5:A
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TH+FaAEa7-™Z1AFLVRELFERBLPEFD
EREMBO7 0T T L

SAMPLE: Egg White

CAPILLARY: 75;:X50cm

BUFFER: 100mM Sodum Phosphate, pH 7.0
with 1.0M AccuPure™Z1

INJECTION: t0second Hydrostahe
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ANALYSIS OF PARTIAL HYDROLYZATE OF PEPTIDES BY HPCE

(REMIUK - W) OBMWMF. REM, ®Uss

Ayako Takahashi,Tomonori Izumi and Tsuneo Okuyama
Department of Chemistry, Faculty of Science,
Tokyo Metropolitan University -

On capillary zone electrophoresis of peptides, the relationship between electro-
phoretic mobility(U) and electric charge(Z), molecular weight(M) could bepr
esented with the following equation.

Ustt= (Uspo-Uosm) =AxZxM- 1”2 (A:constant)
Then we analyzed the partially hydrolyzed peptides’ with capillary zone electro-
phoresis, and used this equation to analysis the hydrolysis procedure.

(Froic) ‘
%~@&0%:n7n7b7574—ﬂ#éksmr#vuau—v—y%i%MG%é
KRT7FFOBYBLEBHRUDITFROMICI
Ustr= (Uspp-Uosm) =AxZxM-1-3 (A:constant)
EWSHRAMBERDUDEVS L RODWTRE L, ABRKEBEWTRBSXE O
BUYBRCHEBT 2R TN T 2RI % ITFoES 2T RTF K BB KRR & 4T 0,
Lﬁ@&%ﬂ%mwrm*ﬁm&7fF@W&?S/@t%?%ﬁﬂ&ﬁ%:a&aan.
(E8) :
1) BB GRYRTF FHRNBCH, 7YYXFVYVIRRTS FPRF®EDIRAL
2o VUV»?XH%#V&U?VVX?VVVHuNWMEM&WMT1mTTMKﬂ%
175 1=,
2) ¥8 7754FN%XVX?A&@MMMWMFvE%U—ﬁi%ﬂ%ﬁ\ﬂMM@
#vuau—uWQWum:%Emm(ﬁﬁﬁmm)w71—zkvvw§\&MMNMm
DXVHASLABHET - I, ‘
3) BRKkE #vEﬁU-@ﬁﬂwﬂmmm@m*FUWAT&bﬁAﬂUi—A%#ﬁ\
mmmﬁIVM%FUWAﬁﬁﬁ(WLMT%ﬂiAﬂvl—Aﬁﬁb\ﬁﬂ(ﬁ¢ﬁhl
1) 2E (1270mHg) RN T2 MIIEA U, 30kVO EBIE TR L 7=,
(#8)
1) BRAYRCHBT3#EFICOWTORE :
ﬁﬂus&nagmwﬁmﬁwﬁMEn&&T%amomrmﬁLk(FMJ).mmﬁ
nvb7574—@%%ﬁké&ﬂ%ﬁﬁ%ﬁﬁif@?ﬂb:bvw‘OJMHM\56
Mﬁmmﬂﬁkmmaﬁ&TmM§f\ﬁ@?nyWAmM§TuN7TF®@MﬁM
KRLAVYREBER2RIEX o,
2) RTFFOHMBRR
Lﬁ@%%ﬂkohr?s/@EE&%MMMW@%@foFnomr7nvFLE
%@%FMJK%L&.~HWKM&M*“@@$X%<na&z@%ﬁ%k%<&%@m
nﬁok,&k%ﬁ@%bwrsfﬁmmuv—fu#ﬁtmmwﬁwﬁﬁﬂﬁenn.
3) TVYNMTANRSEVOEBBH MK 8 ’
VUVW71Na#y%mmmﬁ@&mmrm*ﬁﬁLk%é@%ﬁﬂm&Fnﬁn\%
@az®§%H®ﬁgxm&FMAwﬁT.Vvvwrxnaxy@mmﬁ%uﬁ¢f¢m
wﬂimb%®&7vvva71A5¥y@nﬁ%Tacameon.
4) TVIXF VY VN OERENMKNR



TYIVAT YV % 200mMIERR R AW TMKDM LB E o B E{L % Fig. 42 R T,
BYICYIN =R ARFig.20 7 a0y FE R U280nm 324 LI SE & D ' Asp-2ArglBlp R T F
FRETH L FHEILD, RUBEAEUOY - oW TRREIBY FT 574 —T
NMHMR. 7I /BRI EGTVWEETSTFETSH 3.

TIME
tmin)] “uﬁmmvnﬁ; (Gly-Lou) ' . Omin
10 -&-NHHCO, (Gly-Leu) __Gly-Asn
* E
[ v W «\l—__\l..rl_rlr_’)_l\l
5 o~
~Intermideale-|
T
< 15min
yo—. o ul
) 5 760 50 ..aw..w g ,\L_»Lh _ﬁ ol _|
o 0 m...u wﬁ m.mﬂ.anz.e..mm; ™) m '
- T 0
o » i .sw :z.:...u.nu (mu) a 60min
Fig.1 Effect of sample solution <« r.
x0d O il L ]
‘ ) 120min
5.0 ) o 1 .\.\;_— ul_l._llll\
. 0 5 10 15
a0k o @ . Time (min)
m Q°, Fig.3 Capillary electropherogram of partially hydrolyzed
4 - ° ] Gly-Asn in various intervals.
@ 3o X4 .-.A‘o o of Hydrolysis : Gly-Asn Img in Iml of 200mM HC1;110°C
W oo o Blectrode solution,20md citrate buffer(pi2.5): fused silica
20 € . . capillary tube, 60umi.d.x72cm (effective length,60cm);
s > ° . voltage,30kV; detection, absorbance at 200nm: temperature,
1.0 € 1 30°C; loading, vacuum loading,127mmilg,2.0sec.
0.0 Eemtecmeeeeelmeb e
00 01 02 03 04 05 06 12.0 13.0
ZxM R Omin
Fig.2 Relationship between mobility(U) and ZxM-1/3 — |
(2: calculated charge, M: molecular weight)
- pmol 30min
+ @ :Gly-Asn E SIS
750 mM:Gly,Asp m
A—A: Intermediate-2 -
N Intermediate-1 “ 1l 90min
. 3]
500- O-d:Asn m
: o
o
]
] 240mi
. < min
250- L .
. 360min
0 - =~ 0.002
0 60 120 :
Fig.4 Time(min ) 0 3 0 5 20
Time course of hydrolyzed product of Gly-Asn TIME (min)

Fig.b Capillary electropherogram of partially hydrolyzed
Angiotensinll in various intervals.
Hydrolysis : Angiotensinll img in Iml of 200m{ HCI;110°C
Electrophoresis conditions were as in Fig.3
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HIGH-RESOLUTION PEPTIDE MAPPING BY CAPILLARY ELECTROPHORESIS
Applied Biosystems Japan, Inc./ Steven ¥. KIRSHER, Kayoko HAGIWARA, Yoshimitsu OBATA,
Hiroshi W. TANAKA, and Toshihiko SEMBA

Peptide mapping is an important step in the investigation of protein and/or
gene structure. Many novel techniques have appeared to isolate digested peptides
for microsequencing. However, it is very difficult to know the heterogeneity of
aliquots before sequencing. FSCE is generally applicable technique based on free
solution separation. We can easily judge the contents of a sample in the fmol
range. We have compared the mapping feature of FSCE and 4 RP-HPLC, and present
here a typical example using a mixture of two quite similar synthetic peptides (33
and 34amino acids each). FSCE hés shown extremely high resolution in a milder

condition permitting analysis in a more native form of the materials.

(BC®i] BBEHEOYAI/0Y-—F oy /R BRI P Y= o4 —it&-T
EBE L. LA RTARSNA TV, LHL. 2ORBOFARIBEELRIETHD . HICBE
SBLTHBIRTFRISITIA VDI vy EY TR, V= vV U 7ORBEREL TV B,
CEBRTZF Ry EVFIRHRBTOVERELRM L, BEOHALRRTIERENLS S, &
ABCEL BBy EV BV TRO-MMEDHZuRP-HPLCEMEE L, CEWR
JOVEEOE-—7HESBEER L. 8757 AV MIFHREL, BREIBHESE T L,
[%8&] NLS-—1. I (Nuclear Localization Signal)i2 Fm o c BAHA R ic THSI L
oo 1. MIZR3 3. 3L4EREBTHEIANBIDONBRICCy sAIMLTWSE, NLSiE7 3
/@ﬂﬁxﬁﬂ\ﬁﬁﬁﬁuicfﬁﬁéﬁﬁbtoﬂLC:ABIlBOA\W%M(CB\
2.1 mI.D X 220m) #5L%HWwico, CE: ABI270A~-HT. 50zm I.D. X68c
(B$&Kdbem) 72— K« YU HEERA VL,

[(EREBLUTEKE] IAX7obEY (M. 17K) OLys—-CFur7—+¥i#{tHhid L C.
CEXRCRIERE<y THHETHIZNIRTF RIS/ AV bOHRBBERE > TV 3B,
LrAs> TR BID MR EICH ST 3 (I Tanaka ez a/.,1990) NLS—T1iENLS
—H@éﬁﬂE%&LTEUtoRP—HPLCE&O~&H%Lté&NLSH,uLCT
@Fig. 1,(A) O/ o<2 bS5 L%RLI, E—2b@MH' : 3896, 3793 amu it
HEY 7T UDBREIN, NIHOCy sOARUBZ2MORTF FOBELAREL 2. BN
PEEL. ZBEKICBERL, WIRBSRICKET 3L, S — SEARRIC LS 2 BEKAE L
e (E=21) 0 fREBTIKLDDIEERT S, F—/ e DEEICABONIBERINLS 1
E%&%ién\NLS—I&@%¥@ﬁ%u%b6n6ﬁ\ﬁiﬁ%fﬁ%%f%@m



(E=27b) o bESMLCEKTANTEE, g hhZEEr—2s:LTREE NI (Fig. 2,.
0 nim)o W— 54 Y9 S —FEORMMBTARNSREL. HIELAE A, E—2 hokd
CITHBRLEVE-7SHBRT 2HAFIZDONE (2008H) o 409 TRE—2 hsHi
WL /2E60 1 bHSHKE-7 L TRIETEZENTH -, 8 052%iICiZ9 0% D hht-
HELIe LHL. TOYY —XTE—/ g BIRBHEERTRID AL 5 - 7= (Fig. Do
UEmotE—2g. hid®4. NLS—1, ILAETE%, CETR. 335+L03 48B4
RTFFO1ITI/BRES (Cys) OELRUTETH B, £7:Cy s BHTFRHEDEHEA
DHELSBEDTHD. CEORTF FRBMEHEOAIEELEVWI L4RE4 2, NLS—
DI2RM4ERB, CELuLCLETREE -/ OBKUNKEREZOHMHOATIRE L, CEI
BT, SEAVIBHAR I 030uk) Y BF LU L) T, BEDEEHEEH VS
Wfree solution FRETHBZ L EFEHICWVWNBEE, NLSRERCEVWDFRABEE+ &
TU-—HEBHTETHS5, NLSBEALABEHAEAMBED O BBE~BTI ¢ 2EHA
Al. ~EOUBEBELFRLTVELEEI SIS, NLS-IDCy s BEHREEDHAK
EFARKIERT BEHNTHALALT I /VBTHY ., RAKRIOLSIBE2BERELR L,
AHRL2BAEERCHE S BRELEOEAL. CELORBIIRBLTVWADTHS 5 iy,
CERLBRTF FwwErsizzor— 7%%%#b\ SR, MEREOERICLZTHA
5, X5 CER. < n
7F PO st

FERBEBEL v v F1g.1 F19.2

/7 %&EL CTHET (A) E .
BEBLELT. HR/N ' 0 min
KE W, 9

Fig. 1. 4
LC Profiles of One-step 1

Purified NLS. .
(A) Fresh; (B) After 3 hours (B) 40 min

Solvent A: O0.1% TFA;

Solvent B: 70% Acetonitrile b
in 0.1% TFA; Gradient: 0 to Wb“wl J .
100 $B over 45 min; Detection: . “Tkj
220 nm T m

: z 80 min
Fig. 2. i

Time Course CE Monitoring of
One-step Purified NLS. N

Voltage: 30KV; Detection:
200 nm
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OPTICAL RESOLUTION BY ELECTROKINETIC CHROMATOGRAPHY
'Faculty of .Engineering, Kyoto University

2Faculty of Science, Himeji Institute of Technology
Yasushi ISHIHAMA! and Shigeru TERABE?

Micellar electrokinetic chromatography (MEKC) with chiral surfactants makes
it possible to separate optical isomers. Glycyrrhizic acid and B -escin (aescin),
which are both triterpenoid saponins, were employed as chiral surfactants. Gly-
cyrrhizic acid, owing to low solubility in water, were used with sodium dodecyl
sulfate (SDS) and n-octyl- B-D-glucoside to form a mixed micelle. Under neutral
conditions, five dancyl-DL-amino acids were optically resolved. In the use of
B -escin with SDS under acidic conditions, nine PTH-DL-amino acids were sepa-
rated to each enantiomer.

1. BLoic

IEIVEBIOTNTS T4 — (MBKC) &, Fv 5 —BRKBIOFHEIC/Iuw Y
T4 —DHEOFEER2 LY WAESEXTETHY . REBERI IV E SEBEEICH
ATB22LT, AR FONEREOBRVCE2THEEZLS, TR REERN % H
WEBSICIR. XEESEEOSBO L LY, BEHENE, 7IJVBEBHEK, UX b=y
REVWLKOADHDOATTICHEENT WS, SEHET B /U FIVUF VB, B—T 2R
VR MIFINRI)ARYR=ZVICREL, REBEL2FORMLREXRYTHE., 2hvo
KRS EELZ TR EHEED DL-7I VBEHE2RAB L UTERE T =,

2. EB
FYESY—EHERE 30 £/21F 50 cn, AT 52 un OREELEOSDZHWE,
REZAVASTLT, B—IZADVDRTIIEIIRINRESE (JASCO UVIDEC-100-V; 220
mm) %, FETVFILYFUBORTREIERES (JASCO 821-FP S; BiE#EE 330 mm,
RIEER 530 nm) ZHWTITok, SEERREIE 010 R UBEE—0.058 U VEREEEHS
(pH 7.0) £72E 0.054 UV VEEEERK (oH 3.0) CREEHEFEZMATHANLE,

3. BRLER
(1) JUsFiuFrvEgEItl
TVFIVDFUBIIDODAIREFIIEEEDEAZT VHEND FILR) 4 REEKE
N, KNOBRENEBL (BE)7VE-YLEEER)  BETCHWAZ R TEL -
E. REDER, FHEEZET., BBFFIIVF MU YL (SDS) $& T n-octyl- 8-D-
glucoside L DEREI LN EHREELLZLICLUSEOAYIILT I JBICHL TR
DENFRRE 2ok (Fig.1) . BEEICOWTRHAAEEY VIiconw TR D KoBH L
FHLUBSIEBNICYRAEFATHE,




(2) B—xTaA>rvItIV

Fig. 2 D& BT AV VZEVLEESIBNICEISTHR I T 77V E2R< 9 ED
PIH-7I VB MRIFICFSVDHEEShE, SEEBIBRENONA D W EBREERE T CF

W, COEBTTRERZ2EEZLRVW B
—ITADUE SIS EBELTHWE,
SEIEBICBWT BB - A Y0g
EERELTBZELETHEEIRALELE
N, ISEVOBFOB ICED R,
SFRHIEELS ok, A2 —)LD
win, kK 2P ESEEN, FIU
DEENDODHRIFIFILEAEAD N Mo
o 7=, FHEEHETTIREESIFIZ
BRTERM o,

Ser Thr val

(a) 1/ |

10 20

Phe j/i:?\
50 80

60 70
Time/min
val

Glycyrrhizic acid 30mM
NQ0ctyl-8-D-glucoside 50mM

Ser
R-Escin 25 mM LiD SDS 10mM (pH 7.0)
SDS 50 mM J (a) £,= 4.7 min
{(b) t.= 6.5 min
pH 3.0 t (c) = 5.0 min
Trp 25 40
Fig.1 chiral separation of Dns-DL-AAs
Nle ©Nva
Met
. val Aba Thr
Ala
Ser
13 T v .
10 20 35
Fig.2 Chiral Separation of PTH-AAs by MEKC Time/min

HyC, cooH

CH,OH
o
OH o)
HO H HO
o
OOH O . .
CH,0H0 ¢ o Glycyrrhizic acid
! .
OH B-Escin OH
HO OH HO OH
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MICELLAR ELECTROKINETIC CHROMATOGRAPHY FOR THE ANALYSIS OF
CRUDE DRUGS 1. SEPARATION OF GINSENOSIDES IN PANAX GINSENG
Shozo IWAGAMI', Yoshiyuki SAWABE' and Terumichi NAKAGAWA?
'0saka Prefectural Institute of Public Health and

2Faculty of Pharmaceutical Sciences, Kyoto University

Micellar electrokinetic chromatography (MEKC) with a running buffer
solution containing sodium cholate(CA) as an anionic carrier was applied
to the separation of commercially available ginseng saponins, such as
ginsenosides Roi, Rvz, Rc, Ra, Re, Re and Rgi. The effect of cyclodextrin
(CD), urea or organic solvent{methanol or acetonitrile) on the separation
of ginsenosides was investigated. Separation was achieved using a 102cm X
50pm I.D. fused silica capillary tube filled with 20mM phosphate buffer
solution(pH 7) containing 25% acetonitrile and 75mM CA at 30kV DC voltage.
Under these condition, seven ginsenosides mentioned above were separated

each other from the methanol extracts of Panax Ginseng.

[(#EE]

ABizHEE®RL. B, 20BN TEALARERAIh2EELXEETHY., 20
FEMATHE2I V)41 FRERBES<OENERESBEDOIATNS. ABFHDOI Y
/) YA PEOSBEREERICTEELZITLECONEFADLBELT20008%L. £122
noorvt) A4 FEARABEDETI2CEPHETHIBELIRLL LN, SEFB A
. SELEHB I b, YI374 - (MEKC) #2BHWT. ABHOY )44 FED
AMEZEHREOLDOERMBRIT 2T, BEROAFMBAEELTEOY v H A K
FICH>WT, BELRBSNMESE AL RHETCEBTELOTHE T 5,

[EE]

KB 7T94A RN F AT AXEDModel 270A%FRALE. SEEAOF »E 5 Y —
TR0, RX72cmd 20V (2 102cm (E#IK50cmd 2 W |E80cm) D7 2 - X RV Yy %
Ay, 200nm THA U ASABHELUE. ABEOFEAIZGE L Y EEDvacuun system % B0
TLS TR XHBREBWICIT200ME B — Y Y EEEHIE (pHT~9) H 2 W iF 20
mMY VEEREE A (pH7,8) AWV, ¥ V7 - a—-LEEF YD ACAAEFERAL -,
FeUES3) -3 WDLTIWC0.IN NaOH DWW THhENRAEHBR THBELZ. ZEBIZ T XT35
CTTTRRY, ENMEBEIZ20kVH 2 W0 {E30kVE Lo REHIEIFRAAFOE AL -,
[#R]
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BHHPCCAEEF LR VHACEERBERE T LALRIUMEICERLU . CAIREEAS25mM
D FF i protopanaxatriol RD Y > ) 4 o4 FH ( Re, Re, Res) O EIZTEETH - 125, -
protopanaxadiol kDT vt ) 4« K ( Roi, Roz, Re, Ra) ONHITATEETH - 2.
CARBEOEMI >N THEODHIAEZINAEAATRL 125, FiEODEITRAICEL
Bofee B, CAREMBE L ThhiE. BEROMERUpIICEZR L FIFRL SN S
— VB oh. CAIRBENMSLSOMMD 2 W IZTmMO B IC LS BIF Y EESB S nt-. LA L.
WITNDCARE (0~150mM) iICHB N T HRe2 ERDBEIFITELE Lo 1. EINEF#
200V S30kVIC ET THORB BRI ZhEIEREI NP> LEMN-T. UTOER
(L CATRIES0mMM&D 2 W T5mMD R DB — ) U BB i (pll 8) 2 FH W CEIINEE20kVCIT 7 »
2o

Y2uFXALY Y (CD) OFEM v-CD %15mMH 2 VN iZ30mMEM T 22 Lok > T
protopanaxadiol RO VL) H A FEOBEMBRL 1. Zhit v -CD ERE R AR
tEPeERRT2LbLEILONE. LAL., DEITGLAEL 510 —F. B-CD %
25mMd % W L 50mMIR N U 1245 & (L protopanaxatriolZ DY v+ ) 44 REOFEEA D L
Exht, .

FREDHENM KRFEAEIMNDZWVIFZEMEMU 121842 X protopanaxatriolZD < >+ J A
l‘ﬁ@ﬂﬁﬁﬂﬂﬁl%éhfcb@d)\ protopanaxadiol TN VL) 44 REODEITEL ¢
> 12,

HEEE (MeOH or MeCN) O MeOH®H3WiEMe CNA20% 8HT 2
BERERAOLBAI. R ERABFHT2HAAHBEDS N, BRIBEOLEAL30% 0T
BERERETSICHEINT, CAOEREIZ0mME D L T5mMO AT EO S ITBIF . *
OOyt %A RELDEETEETH > 12,
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Separation of peptides by electrokinetic chromatography
with orgdnic modifier (2)

Toshiyuki Yashima, Akihiro Tsuchiya, Osamu Morita (Pharmaceutical
Research Laboratories, Kyowa Hakko Kogyo Co., Ltd.

Four kinds of insulin (bovine, porcine, equine and sheep) are almost
equivalent in the charge and the size. So these 1insulins are not
separated by capillary =zone electrophoresis(CZE). But by micellar
electrokinetic chromatography (MEKC) with organic modifier, these
insulins were separated completely. Cationic surfactant was used at low
pH, and anionic surfactant was used at high pH. And the application
range of this technic was 1investigated.

1., Il

Xy U7 ) —BRWKEN CE)IIDENRD L F LSBESITEE LTHEINLTW S
P, EDORTILNFNEI 275974 —(MEKC)II@ENY - ER5EN(CZE)
TIITBETE Wi EFREIRCBEENR U 2 0BT 3 FRE LTHW LN TWS, L
PLICABE L E DBHKEDKE LRI I L DEEIER A X 272 HOMEKCIZ
WV, Bal3OREERMINET 272510, ME K CORENIARIC G2 7 m L.
T2ABBHBENIRELNTF FDILANDHEEME BHFEEARF LTS

SEICT 3/ BRE 22 DT F FTHBEF) v ONBERRE L TWAY A, AE|(T
SHLIZGFRNDRELTFRELTA vy vHEERRAT, 2 3PS
J BREEEC] Mo AsEE 30 Ao Bﬁﬁfrzzw) S-S HATHEINTFFTHD.,
BT 3 BRAEKIE 51 @, 4TI 5807 (B b)) . % i3 5.3~54Thb, oD
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72, BENCZETIINEETE 2\,
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7 =F OFEEERE BN, 251 6 7 8 a 10 11
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TF R, RABBICHEETELICOW 7Y A8 -Ala-Ser-Val-
TLRET L7, By A K ~Ala-Gly-Val-



2. B

FHEIHHY LR LEENLDZHG. F+ 7 ) —3WE 50 um 28 65 cm (18
a3 ET 50 cm) D72 —XF L ) AERER L, SERISEBIETIE 50 M B s
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7 4 i3HiRG (SIGMA) 2% F FHEHL,

3. WERRUEE

RURNTIEIAFA OREEERE LTRILLF VMY XFAT 2= 4 (CTAB)
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TIRERD FE ) 72OUKEIARNIHEIC L 205, 22V EFEERDR O3 E 5El
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Application of inorganic capillary electrophoresis
1 pJandik, TW.R.Jones, 1J.Romano and 2Yosiyuki Takahashi

Capillary lon Analysis is a capillary electrophoretic technique optimized for the
rapidanalysis of highly mobile small molecular weight ions.These ions are
separatedaccording to their mobility in Waters NICE-Pak™ chemistries(patent
pending) consisting of UV absobing background electrolytes and electroosmotic
flowmodifiers.Detection is based on indirect UV since the majority of anions and
cations do not absorb UV energy at 214 and 254 nm.The rapid analysis of the analytes
is achieved through the electroosmotic flow modifiers(OFM) for anions and electrolyte
pH for cations.The result is the bulk flow of the electrolyte in the capillary to goes in the
same direction as the in solution.

[E#]

Capillary lon Analysis(CIA™) iEETERKB SNIETFAA v 2F v ET Y —
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&) EESTDT B,
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SEPARATION AND DETERMINATION OF ALKALINE-EARTH METAL IONS BY CAPILLARY
ELECTROPHORESIS

Faculty of Science, Okayama University, Tsushimanaka, Okayama 700, JAPAN
Shoji MOTOMIZU and Shin-ya MATSUDA

Capillary electrophoresis separation of alkaline-earth metal ions was examined
with UV light-absorbing chelating agents. EDTA analogues were examined:they were
EDTA, CyDTA, GEDTA, DTPA, NDTA and PDTA. These were added to the carrier solution.
The metal chelates separated in the capillary were measured by on-column UV-
absorption detection(200 nm). The order of the migration time of the chelates
was: Ba’* < Sr?* < Ca?* < Y¥g?* (Be?* could not be detected). The best separation
of four alkaline-earth metal ions was achieved with CyDTA. ¥ethods with EDTA and
CyDTA was applied to the determination of Ca?* and ¥g?* in water samples. A
method with PDTA was very sensitive and applicable to the determination of metal
ions at concentrations of 107 %Y.

1. RU¥IC

Fr o) -V —VBRKBECTCEELRDREEBHHOSEH ST DI HOIEE
A FEE L THI0ERikkers SIS D BAI AV LB ICE(LY, B, BYH
BT UNIBANRTFRTI B BELEZSONIABENEONEICHVWOATE
2%, EMA A VST AHAFREE DLV, ZITHEESIICEEONHERTFEED
B S, moEE EEOEBHLOBESIKEEL. EB /14 v OEEF TENICRH A&
HTERPY BELSCBVWONTOVEEARERESETIE, F+ 5 Y —E2XEES 12
BEEBIRICHEWORBENE BERER—RICEY. LALEB A v aHEL T2
BEICR, FU—- MNEREEDFETELARERZHOKE WA A U BADFERENIC LD,
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L, DBE-EBTAIEERE LA, SOIREERRE L TRRAKTOERE (Ca?* & g2+
B)BENGH LRI VWTARNE.

2. ZEBR
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BEI320 F U — MEAE ST pH. 20IEKE F W .

TE F+rE7Y)-BRABEBERT 771 FNA A4 2257 LA XHEBIABT Yodel 270A%
AWl F v B3 Y —i3AR0u ARITmOE 2 —ZX VY HF 2 — 7T, REEBTTO
EX(Lo)25~T5ca®D b DA 7.

BF RITEBALSATIC 1M NaOHTHORIBES L, IICHIK T TRRITH W B+ v U ¥ —7k
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(Fy €7 ) —BEBITRALSHMAEYD). RNEAREBENBORE & 2 7 A (-127oolg)
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u.‘ misig_fafg Table i Icnic mebilities of metal chelates
31 % —1@ AP WE (u.,)  Yetal . “uep
Table 1T S 41 > OBy, (oS DI T JTEL ET o
' .3 . : . . ND
;&/J\T,L\Tnd)#—v—‘ﬁ]c:*"\fg Ba;: 3.04 3.13 3.06 4.28 2.838 XND
Bez+@to_7 ﬁ”]*nj— XVDTA—C S['9+ 3 07 3-‘8 3-!9 4.27 3-39 :\'
TAHYRES A EREE NS wgre 317 330 vt ey 5032 M
2. EDIA COMABATIRRILS N1\ B2t 30 N W 4D~ 8D N
BAALLELNED, Fig. 112CyDTA% Cd?+ 3.46 3.75 3.32 4.39 3.57 3.42
A ] pat X an‘+ 3.43 3.86 3.27 4.30 3.59 3.50
7o Delectrop erogramOD{ﬁJ%-m Hg 3.45 3.84 3.33 4.43 3.63 ND
‘\7 AFVBCLItED, 4,)@_7»77 ;1“ 30! 4,02 ND ND 3.63 3.70
) L N b2+ 3.61 3.95 3.33 4.35 3.75 ND
) + L& EHIH gﬁ nTw3a, tho— Zn 3.62 4.04 ND ND 3.74  3.71
fﬂﬁﬁE@L 2¥g?t kb bENZ 7- szi 3.63 4.00 3.53 ND 3.78 3.63
7~l47fh\7f PR Lk b 1 Cu? 3.66 4.11 ND ND 3.80 3.77
/\ © =SSR CyDTA:1,2-cyclohexanediaminetetraacetic acid
3.2 NEERCEEOERK EDTA:ethylenediaminetetraacetic acid
Table '(BaZ+*CaZ**MgZ*\a)ﬁ§é§ ggg?Adiibnylenetrlamlqepentaacetlu acid
sru 2 5 glycoletherdiaminetetraacetic acid
?éﬁ?%& g;jgzgggcllf M fE e PDTA:1,2-phenylenediaminetetraacetic acid -
) ART. peJHITE NDTA:1,8-naphthalenediaminetetraacetic acid
BEZOEANTE —BLTVL 3. 2 EE ’
IR THERLE—-7& Y- ERBICBV T, 123
N5 L BINE <, PAERICERTE I
BIENHDD
' 3
3.3 EESEATADEH ECE
Ca?*, Hg?* & EDTA, CyDTA & DR EREERE ?
AREL F v ETY —AEKEHICE L — b el $
AWRT 5 LHTEROT, BEAE, AT T -
U740y —THEBR TOFEHALCL 0 s___ 10 18
. - PN e ime / min
. cEDTADISE, SisRi%iE Fig.1 Electropherograms -for metal chelates

Carrier:20mMborax+2mMCyDTA+5%ethylene glycol.
Samples contained 2mMCyDTA.

ET A HltEVWFr ETY —(Lo=
Wem) A HHT ZZELTE, 490UNH

. . . 1 Ba?*;2 Sr?*;3 Ca?*;4 Mg?*; 2+, Z+,
TCa?* LY DPVE— I HBND. 7 §12%13 Cul®1d OyDTA; ]ggdatZrcilD A
LD=25cadDF + 5 Y —Tlidg?* D — 7m@mﬁﬁ$ﬁ§me%¥k%m#xw@&
BLIATEERIN. BEDEXDF vy 5 Y —(Lo=b0cn) Z WV 20kVTEIET 2 &, &
R IO LB LA, Ny 7759 RAMEBEIN, RSDb®XEI N,

4 #HZ= Table 2 Results for reproducibility
= Sample to*' tm*? -pep*? pE*? PA*S
FrEFY —BRIK 5,7+ T T : T
T Ba* 10.61%0.01 3.12%0.0! 2.99%0.06 1.40%0.06
FEICL3EBA A~ ca?t 9.05:0.01 10.81£0.01 3.17+0.01 2.96%0.05 1.68%0.05
“g"* 1.67+0.01 3.37%0.01 2.04*0.09 1.28x0.07

DERFBEF LI K

#1 Time necessary for water zone of the sample to reach the
w L . - - - - -

BIART 133"‘-7}1’77 P, ,detector. %2 Migration time. %3 Electrophoretic mobility.

iﬁﬁﬁ{;"){:oh\ 44 Peak height,cm. &5 Peak area,i0%pVs.

T -7 OEB A VI b +AGHTETS 5.

DF.E. P. Mikkers et al.,J.Chromatogr., 169, 11(1979). )A/KE =, PENE— FE52E45
r{LEsmaE MESE p369(1991). 3)S. Motomizu, S. Nishimura, Y. Obata and H. Tanaka

:TUPAC International Congress on Analytical Sciences 1991, Abstract, p190(1991) (Ma
kuhari-Messe). 4)S. ¥otomizu, S.Nishimura, Y. Obata and H. Tanaka:Anal. Sci., in press.
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32 BY ELECTROPHORESIS

Timothy D. Schlabach, Jim L. Powers
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ABSTRACT

Capillary electrophoresis using indirect detection is an important alternative to traditional ion
chromatographic methods. (1-3 ) Effective an ion anlysis by HPCE requires the elimination or
reduction of electroosmostic flow (EOF) to prevent back flow of analytes into the electolyte
buffer. Various coatings for HPCE capillaries have been described and revieweed (4). CE
coatings which use various silanes are becoming cammercially available, Silane coatings are
unstable over a period of several days and do not eliminate EOF sufficiently for successful anion
analysis. (5) Methyl cellulose coatings offer an easy to use alternative to commercial reagents

for the indirect analysis of anions.

Methyl cellulose, as a coating for electrophoretic analysis to eliminate EOF, has been used by
Hjerten since 1968. (6.7) Originally,these coatings were used for the analysis of proteins, to
slow the migration and to prevent analyte adsorption to the silica walls. Inorganic anions, such
as thiosulfate, sulfate, chloride, carbonate and fluoride can be measured by indirect detection,
if methylcellulose is used as a coating. Methyl cellulose can be applies to a capillary over-
night at 60°C and will eliminate EOF and is stable for at least one month, when performing
routine analysis. Because methyl cellulose is uncharged, variations in EOF due to changes in
buffer pH, temperature, and concentration are eliminated.

INSTRUMENTATION:

A spectraphoresis 1000 or Spectraphoresis 500 was used forindirect capillary anions electro-
phoresis analysis. The scanning mode was used to determine wavelength which gives bestsignal/
noise levels for each analyte (210 nm) for a 10mM borate/2mM KH phthalate buffer in the single
wavelength mode gave best sensitivity. Electrophoregrams were recorded and processed by
Spectraphoresis software renning on an IBM PS/2 PC with 6MB RAM, an Intel 387 nath co-processor,
and OS2 operating system, using nagative peak logic to integrate negative peaks. On the SP500,

an SP4400 electronic integrator was used with analog leads reversed to give positive defleétions.,
of nagative peaks. ‘



MATERTALS AND METHODS:

Reagents:  All analytes were purchased analytical grade from sigma Chemical, St. Louis, MO.
Methyl cellulose, viscosity 4000cp, was dissolved in cold DI water to 0.4% w/w. A stock solution

of 100mM Boric acid was adjusted to pH 9.0 with 100mM NaOH. Potassium hydrogen phthalate was added
to 20mM. The 20mM KHP/100mM Borate stock solution was diluted 1:10 for therunning electrolyte,
the pH of the resulting solution was measureds at pH 8.2, Stock solutions of analytes were

made to 0.1% with DI water and diluted for genaration of standard curves.

Capillary treatment: Fused silica capillaries (75u 1.D.x360u 0.D.) were purchased from PolyMicro
Technology, Phoenix, AZ.The capillsries were threaded into a casette and a window was burned and
aligned with the on-capillary flow well before treatment. the capillary was 44cm from electrode
to ground and 33cm to the detector asswembly. The capillary was rinsed in distilled water and
allowed to condition for 2 hrs at 40C with IN NaOH to remove surface contaminants. A 0.4% Methyl
cellulose was pulled into the capillary by vacuum: a step in the baseline indicated that the methyl
cellulose has passed the detector, usually in about 1 minute. Vacuum was applied for 1 more minute
and the capillary was allowed to sit in the instrument for 12 hours at 60C. The capillary was
rinsed with DI water for 2 minutes and indirect analysis electrolyte for two minutes. A Solution

of 100ppm Chloride was vacuum injected to determine if the coating was successful.

RESULT AND DISCUSSION:

Thiosulfate, choloride, sulfate, fluoride and carbonate are simple anions which industrial
laboratories are often asked to quantify, especially in sample materices which are unsuitable or -
ndesirable. The results shown are examples which indicate the capabilities of HPCE for indirect
anion analysis. Standard curves are linear over a 200-fold range with a limit of detection of
<500ppb. The dependence of migration times on temperature is demonstrated. The analyst must
control temperature, otherwise, migration times may shift and peaks may be misidentified,
especially in analyses with close separations or short analysis times. Multiple analyseis can

be performed, often in a fraction of the time with minimal sample preparation.
An indirect anion analysis system has been described which uses a methyl cellulose coating to

eliminate electroosmotic flow. The method is easy, stable and does not require proprientary

reagents.
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Some Separation Behaviors of DNAs in Free Flow Electrophoresis
Hidesaburo KOBAYASHI, Toru MATSUDA", Iwao MATSUNO and Naoaki ISHII®
1)Department of Chemistry, Faculty of Science, Josai University and
2)School of Medicine, Tokai University
On the developement of separation technology for biological and biochemical sciences, it is clear
that the methos which were based on chromatography and sedimentation theorics have become
even more important for separating the samples in those field. Neverthless, methods which are
based on the former theory may be not so easily applicable to separate large molecules or large size
particles each other. On the other hand centrifugation methods are suitable for separating sparticles
which have different densities and sizes. Therefore, there are "missing ring" between those
methods. Electrophoresis which is based on an entirely different theory from above methods have
been chainning "missing ring", for example, the separation of 1.2Mb DNA by using of pulse field
electrophoresis. However, on the separation of large size DNA, free flow electrophoresis(FFE) is
more advantageous method in comparison with gel electrophoresis.
We will discuss on the separation behavior of DNAs on the method of isoelectrofocussing by

using a free flow electrophoresis instrument.

T CHIZ

MR DEER T R ERRD E THET A2 HWMIREICRELTETEY, OB
BIFDHI/UT N T T4 —EMUDREDHM ORI LTELZREIKREV, LALADH
O, HIZEREDOHRET B ENTEINFRE IR FHAXICRBRYH Y, EX
LRTRNFEIHIRIITEI LIRS E 22, FARBCB TSR EL 2D
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RGO THERRIZBWT, TRO200MMEEMOMIZIE” missing ring” AEET
ALl b. BRIKBIDEIIZE &0 GFHEMTHAM L, TD” missing ring” % bl
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TE{HE SRk Ef % & : BENDER & HOBEIN #  Elphore Vap 11

DRENFE TN <13 : W100 X H450 X TO.5 (mm)

BE: P-Pt

AR E T - 1500V X 660mA 7 AR : 90 A
AR AL . b U A —EEERARAT i pH 7.2
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HIGH PERFORMANCE ELECTROCHROMATOGRAPHY
Takao Tsuda, Ken Naitou and Yoshihiko Inagaki
Nagoya Institute of Technology

Electrochromatography, in which two functions (mobility and sorption inter-
action) have been used at the same time, may be highly effective method. We
demonstrated electrochromatography with a high voltage along a column and
obtained an effective separation in relatively short times. It is also possible
to retain a solute in the column during under pressurized flow, if the velocity
due to its mobility toward to the column inlet is higher than the velocity due
to the pressurized flow. For instrumentation, the key factor is how to solve
the heat dissipation due to Joule heating in the column. And second it is
neccessary to control the bubble generated. Electric field is very attractive as
it is the very easy to apply on the column compared to the other fields. We will
present the state of art of this separation method.
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BRAIJUIT I 74 —-RBEOERICLIEIABHELABEINTWSE A (b2
¥ —ASLTRBEHBOBEH) ~OBBOLBO_>D0ETFE2HFESL., Juvx b
T4 —DRAETF. KFhOBTOMMNE[TT S, PT7YNT7IRFASTYIVEBRKEIC
BWwT. AIAERMIZBEHEBEBELETITTORIEY IV ERARMEICER - BREOFEHIMEL
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Applicability of Electrospray-Quadrupole Mass Spectrometer As
Detector of Electrophoresis Apparatus

Takashi MANABE and Shigeru TERABE
Faculty of Science, Himeji Institute of Technology

The performance of a quadrupole mass spectrometer, equipped with an electrospray
ionization source, was examined aiming to use it as a detector of electro-
phoresis apparatus. Major interest was its applicability as an on-line
molecular-weight detector of proteins. As the first step; basic and low-
molecular weight proteins were flow-injected and the conditions of protein
ionization were examined. Detection and molecular weight estimation of the
proteins were possible since the proteins appeared as polyvalence cations in the
presence of acetic acid and their M/Z values, molecular weight devided by charge
number, were below 1000 which is the maximum detectable M/Z of the mass spectro-

meter employed. The limitation of the present apparatus and the way of improve-
ment will be discussed. '
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Fig. 1 Block diagram of the molecular-weight analyzing system
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Fig. 2 An example of M/Z bar-graph of myoglobin.
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Effects of the addition of Hexanesulfonic acid on the protein separation on
capillary electrophoresis

Kayo FUNAKUSHI, Tadao AKIYAMA, Emi YANAI, Takashi SATOW

Beckman Instruments (Japan) Ltd., Bioanalytical Systems Group

In spite of the inherent high resolution of HPCE, protein samples are often separated
poorly, due to the protein adsorption on to the inner wall of bare fused silica capillary.
To overcome the difficuity, many tactics such as 1) low pH electrolyte, 2) higher pH
electrolyte than pls of proteins, 3) higher salt concentration electrolyte, and 4) capiliary
coating with polyamines have been developed.

In addition to above tactics, the ion paring technique has been developed. Hexane-
sulfonlc acid was chosen as ion pair reagent in the present experiment, and was
applied to the separation of J-chains delived from IgM which could not be resolved at
all by normal CZE mode on HPCE. The addition of ImM Hexanesulfonic acid to the
sample solution and to the electrolyte gave Ca. ' 75% resolution of two J-chain
componentsin only 3.5min. '
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Novel Zwitterions as Buffer Additives for Improving Efficiency and Reproducibility
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in Capillary Electrophoresis by Minimizing Protein Adsorption
M.Merion B.Bell-Alden Ed Grover U.Neue J.Peterson Toshihiko Maruyama

Zwitterions comprised of sulfonic acid and quaternary amine groupes were investigated as buffer
additives for use in capillary electrophoresis. These zwitterions are effective in reducing the interaction
of proteins with fused silica capillary surfaces under conditions of neutral pH. Over300,000theoretical
plates were obtained in less than 15 minutes for the difficult case of lysozyme at pH7 using the tri-
methylammoniumpropylsulfonate zwitterion.The low conductivity of these buffers also permitted the

use of 75 ¢ m capillaries.
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Purification and preparation of peptieds and proteins with capillary zone electrophoresis for amino
acid sequence analysis

Tadao AKIYAMA ", Akira OMORI?

Beckman Instruments (Japan) Ltd., Bioanalytical Systems Group "

Mitsubishi-Kasei Institute of Life Science, Laboratory of Protein Research @

Capillary zone electrophoresis (CZE) was utilized for the purification and fractionation of peptides and
proteins to apply on sequencing analyses. [solated peptides or proteins from a single or several runs of
CZE could be successfully determined their amino acid residues more than 18 cycles from N-termini. This
tchnique was applied to peptide mixture which could notbe separated on areverse-phase HPLC and gave
excellent result. Thus, CZE is shown to be useful for the preparation of peptides and proteins for
sequence analyses.
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T20cycle ¥ THESEICRED C & 3T & fop 1BIDCZE & A5IT b18cycle S THitr & EASTE 72 (Table 2)
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AT EWRINT,

Tablel. CZE THI%, AL ABEATF FOT 3/ BEFISHF

cycle residue - 4rccovery cycle residue recovery
(pmoles) (pmoles)

1 N 15.4 9 G 10.7

2 T 13.7 . 10 I 12.6

3 D 9.5 11 L 9.9

4 G 12.3 12 Q 5.1

5 S 6.1 13 I 10.1

6 T 8.6 14 N 4.9

7 D 3.6 S 15 S 3.1

8 Y 7.1 16 i R) 0.2

Table2. CZE THiSL, SR LAB—Fs vsa7Y o7 3/ BEFISHT
cycle residue recovery (pmoles) cycle residue  recovery (pmoles)

S runs 1run S runs 1 run
1 L 10.1 (2.0)* 11 D 4.5 (1.8)

2 I 9.3 1.6 12 I 3.9 1.4

3 \% 5.8 0.9 13 Q 3.1 1.2
4 T 5.9 1.6 14 K 0.3 (0.3)

5 Q 5.4 1.5 15 \% 2.9 0.8

6 T 5.6 1.3 16 A 3.9 1.4
7 M 4.4 0.6 17 G 4.7 4.5)
8 K 2.8 0.8 18 T 2.4 (0.8)
9 G 9.9 6.4 19 W 1.4 -k
10 L 6.1 1.7 20 Y 1.4 il

* : with some ambiguity

**: notidentified
(&% 3]

(1) Omori, A., Journal of Protein Chemistry, 9,250-251 (1990)
(2) KZ. BRI, o4 AL LERRERE (E{LF 63,8, 675 1991))
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Analysis of migration speed of heterogenious oligo DNA separated on capillary
electrophoresis

Takashi SATOW, Akiko MACHIDA

Beckman Instruments (Japan) Ltd., Bioanalytical Systems Group

By employing a commercially available gel filled capillary, the migration speed of
heterogenious oligo DNA ranging from 20 to 61mer was examined. As the migration
speed of oligo DNA is dependant on base composition, the migration coefficient of
each base was directly determined by analyzing the migration time of heterogeneous
oligo DNA using Gauss' least square method for the observation function. By using
the coefficients obtained, most of the migration time of oligo DNA of any sequence can
be estimated with an accuracy of less than 0.5 mer.
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EMEfEF ¥ €5 U —B\AIKIIEE (HPCE) 13, # OE5MHme & ms MR UMABDR
BTOMBUREEZEPL, EILERIIBVWTHEKREEEEH UITWS, HPCED
HREZEASTE LTARA Y IDNADSHRE L b, S IBE b ) iis nFiE
WKEBTNVHEF Y ET Y —DERFER TN A = X A D WTHIES SN T &
2o CTTRNY I UVHDPLIETFENT WV SeCapUIOP "V HEEF v ¥F Y — % H
WTA ) IDNARGBEL . 2 OBREEARLDTHET 5,

[EE ]

HPCEEE & LTy 7<% Y425 1K & 1L TV B P/ACE System 2000(ZeCap U100P%*
V (REESSOGRYTIIUNTIFFN) 3595 — % EEL ol v ¥
7V —DEREIIcn, —HFDOF ¥ ES ) —Kiir SREE T TCOEIE 30cmD Db O
ERALIze SHERFOX v €5 Y —BER0CCIRS . RIEIE2600m T 7, &
J##L L L TiteCap Buffer (100mM Tris, 250mM Borate, 7M Urea, pH8.3-8.4) WAL,
ARUKI, FELTEBEE— F&MA L. 300Vem EIIIL 72,

ABREA R BRIKEIH 5KV, 2B 04T o 72,
ﬁﬂdi@%ﬁ@@%éﬁih4@@&%%%(@%%ha#%&mui?@%ﬁ#U
jmmu@%gﬁﬁgmﬁﬁ(g&ﬁw%ﬁmamlﬁmmomm)a%mmmﬂw



Poly d(A)40-60 (&&HiE£0.25 0D/ml) %4 L7,
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Pharmacialt DPoly d(A)40-60% Fl \» T eCap UI0OPH IV ¥ v € 5 1) — ) A VERE % 1k
%ttiiﬁ\i@ﬁiU&%ént%ﬁﬁujmmﬂé%éﬁﬁttoéEK%iU
TIDNADBHHEEEZ R S ICKIBIT 2 LREL, ThEROV -2 2 FEE L7,
CNLDANT AT =T %4 ) IDNAOBEEIIC L, BICZ08EITHr ) Tk ¢ .
TNTNENE T HEIEOB L HUS MR TERTTH L5, BIERIMIL.

M=X [A]+X,[G]+X,[T]+X JCI+K
X, ARERT » BIKMOHRK

2. GIGERT 5 BN 0 HR 5%
5. TIWERHET B MR
o CICERT 5 B R K

P EH (K& 3n%wA ) IDNAOKEEE E COBEY I ET 2 15RH)
[AL [GL, [T], [C] : # V) IDNAH DA, G, T, COK

EV)RBTREINDETTH B, ERMITKRD /-4 ) TDNAOBTEEA» S . B/l —
Feik (GaussD k) & T LB GRR ORBEE RO 72 EMWBICIR, D1t
Y RDF—I 956 B '
CrixbESBI TS (BH/DAIVEH)
GETHFHROELSBE TS (BdAKEWVER)
A ZIZRROMEE CRET
CoOEEIGCGOHUETH B
CEXDhP ol T 20 DERDEHMFEE R6ImerDB W 2 HVT/) —<54 X
L72bDTHERIEE L HITAENTE LD o7-0T, YUFEEXYET Y — 2B n
T, BV BLEROFOEBRIZNIIERELZVEVZ I, BEEHITL-DIC
i, EROEIT—F— % AR, Zhd KT LEERH T IBIEREHCCHE
L7 54 IDNADBIEE X BITT 2 59T E LwiEs S,
B, SEHAW11E0 A ) TDNAD 9 B, 21/29/50/51mer TR FRRTFH I N
BENUED G CHETOSmerl EOTRIEL 2, CORRBIZOWTIIAETH 5,
REOFEAFRNRER KN THEIEn S, REOB—REARBETE RV, 4
BOERTIZINEHER TSI, FAR FR) CEI2HRARBsL» o7,
AEOERTIE, 1ADOF v ¥5 Y —% BVTHS0E (2,0005) DERXI %o 7=
BS, SEE LSRR OETIRRD & Nk o 12,

e leolel
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Base-Recognition on Capillary Affinity Electrophoresis by use of Hydrogels
Containing Nucleic Acid Analogs

Tomohiro SAWA!' ,Eiji YASHIMA2’ ,Mitsuru AKASHI'’,Yoshinobu BABA®’,and
Mitsutomo TSUHAKO®'

1) Paculty of Engineering, Kagoshima University 2’Faculty of Engineering,
Nagoya University and *’Kobe Women’s College of Pharmacy

As a water-soluble nucleic acid analog poly(9-vinyladenine) (PVAd) was first
synthesized 20 years ago and some biological activities hava been studied. Since
PVAd forms complexes with nucleic acids with pyrimidine bases, we expect that
it can be used as affinity ligand to nucleo-bases, nucleosides, nucleotides, and
polynucleotides. Capillary affinity gel electrophoresis (we abbreviate it to
CAGE) using PVAd-immobilized hydrogel was found to be very effective for the
separation of nucleic acids. As a result, all we have to choose an appropriate
condition , that is column temperature and PVAd concentration, we can obtain
the base-selective separation of poly(dI):s from mixture of poly(dA);.-,s and
poly(dT);s.
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STFEMFE. BEFIEOESICL RN, BBEHESERICOHE - HMFT 084N
HESTETWS, BBROABICBW TR ChE T, BFEBEE I/ Ov b5 74 — (EPLC)
RATTFNVBIEBRENBHICHWShTERED, BETCEREEEXFYES ) —BK
8 (HPCE) ZAW=BBOAMENBAICKEIA TS, ROATOLHBOIEICBNT
BFEYES)-LEXNVE2RELEFYES Y - NBRKE (CGE) NEHTHRZ 2, £
MATRIRENRER T I -V THBR) (-Pou7F=y) (PVAd) Z2EAET N
EXYUESY-KREUL7 74 =54 —BSIKE (CAGE) 21T\, BB EEERIRMICE
. BARETHETILZENL L. R 2T 2,
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D(dA)12—183&6?(“‘)12-18@7Y)VVZ\/T*iﬁ@%@?&mL\Eo FVREHADE )V
— RBAEIRTERABA L - FObOEAWE, FEPVAAZESRS I LESNS
BURFRI-SSHO OEAWE, BRIKEI%E kApplied Biosystens Incitil270A%
émhto#?tiv—mWﬁmwm\ﬁEum(%%Emm)®71*XF9Uﬁgé
An, BEBRLUTE. 0N Z- 35+ TMREZAVE, 2 7k, BEY (
S5kV,1s) IZEA U, #kENILIKY (214V/en) CIT > 2o BIIEA Y 7T Lk IC & HUV260n0iz
Tio ke ERSEOEBR TS IVEBERSIT,5%5CE LTITo 5,
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Ep(dD) 121 s BLUTENSDEAMDIEEIT 5%, p(dA),pdD)IFVWThE—EEDET
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ru Eé%@/7vw7:bmmkmkmﬁbfwm%mx%ﬁﬁémuto 7I7UN
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2o COCLRATLBEZLITBIEICED, PVAdLp(AT) X ORIDAEESMYIN Tp
(dD)A%BI L2 E X 503, Figliop(dA),- 16 £p(dT) s DIREMEFEE DX v 87‘)
—TIWVEFIKB L CAGEIC KD B LR %ETFRT, BHEOCEIC LD QM%7 > (Figla)
tp(dT)1slip(dA)17é:p(dA)ied)FﬁLﬁkEJ‘c’fn%fJ‘ CAGE(&&O?}E&*&{T? (Fig(b)) t
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KRB ICPVAAE M I BB E DT 74 =5 jm‘

1A —2blHB2LICIhEER. BI4R : plan,
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WAL 2> T,

—t CH CHyy—
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15 .min

Fig  CGE separation of Mixture of poly(dA);5.1g and poly(dT)s
using polyacrylamide(a) and PVAd conjugated gel(b).
Calillary ; 100um i.d.,375um o0.d.,length 42cm (total),

22cm (effective). Gel ; 8%T and 5%C(a) with 0.1%PVAd(b)

i 1 Temp ; (a)30°C (b) 50°C(0-4min) 60°C(4-24min).
PO'Y(Q VlnYIadenlne) (PVAd) Running buffer ; 0.1M Tris-borate and 7M urea,pH 8.6 .

Field ; 214V/cm , current ; 9uA. Injection ; 5kV for 1s.
Detection ; 260nm.

Epd
1)A.Guttman,A.S.Cohen,D.N.Heiger,and B.L.Kager;Anal.Chem.,62,137,1990
2)Y.Baba,T.Matsuura,K.¥akamoto,and M.Tsuhako;Chem.Lett.,1991,371
3)M.Akashi,M.Yamaguchi,H.Miyata,E.Yashima, and N.Miyauchi;Chem.Lett.,1988,1093
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