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12TH SYMPOSIUM ON CAPILLARY ELECTROPHORESIS

December 2-4, 1992, Himeji, Japan
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Separation of Polycyclic Aromatic Hydrocarbons by Micellar Electrokinetic Capillary
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2)Faculty of Pharmaceutical Sciences, Kyoto University

46.Size Separation of Proteins with SDS Gel Capillary Electrophoresis
Tadao Akiyama, Kayo Funakushi and Takashi Satow
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Takashi Manabe and Shigeru Terabe
Faculty of Science, Himeji Institute of Technology

48.Sodium Dodecyl Sulfate Polyacrylamide Gel Capillary Electrophoresis of Proteins
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" Capillary Isotachophoresis
and Its Combinations With Capillary
Electrophoresis Techniques"

Professor D. Kaniansky

Comenius University
Czechoslovakia
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Selection of operational electrolyte systems for
bidirectional isotachophoresis

Takeshi Hirokawa and Yoshiyuki Kiso#¥

Applied Physics and Chemistry, Faculty of Engineering,
Hiroshima university

#Hijiyama Women's College

ABSTRACT - Bidirectional isotachophoresis can be achieved using an anionic
leading electrolyte as an anolyte and a cationic leading electrolyte as a
catholyte. Principle of bidirectional ITP is illustrated briefly and bidirec-
tional electrolyte systems are tabulated. The pH difference between the ano-
lyte and the catholyte should not be too large. If not, appropriate termina-
ting zone cannot be generated.
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Concentration profile a)
Anolyte Catholyte
d)  10mMHCV20mMB-Ala®  10mM KOH/20mM Acetic acid p-Ala Ac
20 —— . 173 173 e
=
c- Ac- £
® B-Ala® K o g 10 T 8 5.0 K
[&]
pH=3.6 pH=4.8 0
Zone length
b) Leading Terminating Terminating  Leading pH profile b)
cr- Ac Ac Ac 5 B
@ B~Ala* p-Ala* p-Ala* K+ @ )
oH 40 4.38
pH=3.6 4.38 3.83 4.8 36 3.83
35
Zone length
K-1 (k) ;(’ig 57:% [ 55 23 2 K kB D Potential gradient profile C )
M—-2 (&) #E. p H. B 4K
@7"‘:’74_}1/ Ac p-Ala
5.99 oy
Re
cl K
Zone length
£-1 WHASHEBEIKGHERBER
Anolyte : HCI + pH buffer Catholyte : KOH + pH buffer
Buffer pKa pH range Buffer pKa pH range
Gly-Gly 3.140 2.6-3.6 Asp 3.900 3.6-4.4
B-Alanine 3.552 3.0-4.0 Glu 4324 42-50
g-aminocaproic acid 4.373 3.8-4.8 Ac 4.756 4.6-5.4
Creatinine 4828 4.2-54 SucC 5.638 5.2-6.0
Histidine 6.040 5.4-6.4 MES 6.095 5.6-6.4
Imidazole 7.150 6.4-7.4 Cresol 7.377 7.0-7.8
TRIS 8.076 7.4-84 Gly-Gly 8.400 8.0-8.8
Ammediol 8.780 8.2-9.2 His 9.342 9.0-9.8
Ethanolamine 9.498 9.0-10.0 Val 9.710 9.4-10.2
B-Ala 10.24 9.8-10.6
Pro 10.64 10.4-11.2

1) EAME - B - kKEHZ. SCEL 1. B (1991)
2) T.Hirokawa, K.Watanabe and Y.Kiso, J.Chromatogr, in press(1992).
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BIDIRECTIONAL ISOTACHOPHORETIC SEPARATION OF A MODEL WASTE
OF A HIGH LEVEL LIQUID WASTE

Ken-ichirou NAKAMURA, Takeshi HIROKAWA ,

Fumitaka NISHIYAMA and Yoshiyuki KISO

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

*Hijiyama Women's College

ABSTRACT - For the isotachophoretic separatation of a high level liquid waste
(HLLY) , various complex formers (a -hydroxy-isobuthylic acid , Tartaric acid .
Citric acid and Ethylendiamine-tetra-acetic acid) were added to a leading
electrolyte to control the migration of the HLLW components. As a result .
effective partitioning of HLLW was achieved when the selectivity of these
complex formers were utilized systematically.

1. Lo
ﬁ%@%ﬁ%iﬁﬁ&?ﬁ—&@ﬁﬁﬂbur7:ty&tﬁﬂffy&ﬁ@&%ém
— B ERFORRTH o L L. BRELBY BRI WET=2 ¥, 774~
WEEOERESKBEEHRECH., BrOtEHT L2481+ Y 2SUROSH. &
. HFREDER 2, §H. COXIURFAFHE ST 2ABSNEEZEML.
BEREBLEEREERNcEA Lk, RFFoRETIHEAERRBBLERRTCR
BALURER LV RACREELRIVTES. BREEESFERBVTHR T ERDME
PEEAENBEEL. HoBRETEELTWS, Cho0FARXRESEEIKBEE
Ho, BRUCABCESBL, R4 02F~0BHHOTUHEZRET 5.

2. E£R
EREE LTI, RSB L2SE L VWEHERHZEALERE2T»co BAHPIRE 3
OBOELBAA yBgEFhTWE, BREOEZMHF%.Table.l LR

Table.1 ERRER
YT /BRB : 20mM FYESTAEM /BB pH=4. 8

&~ FVERE 1 20mM AT UIEEHE
$aToRE : 10mM e- EKoOXiA VEEE
1mM BRE

0. 5mM ZLVE
0. 25mM EDTA




Y—F+ v 7BREBRCIELRFZERRNL. B4+ Y L 0#EERRILEZFALE
{4 VOENBBELZRIEL. T2 ®I. #F+ KD, dERSE L THSREZT
Do FMLIEBA 4 vORBILI, ERECEFHEXHESINE (PIXER) EAV

CHERSE SFBIITL 70

B+ RRIEXR

Flgl ic1 mM—EE@?F:'C‘#ﬁﬁ%Kﬁ i Cariou. ' ) ’ ) ’ .ldniou

Mu NI

(%)
T

ESBLILERENT, BOBROEH
d. BREALEDERBA A A F 4+ VK3
7 ELTkEId 2MB, v5=nicRES
N2y 5 vEBN7T=4 K55 ELTHEK
B3 2R TH B, T, KK =~
. EDTATH3HM. ChosoBH S

-+
T

A

Amount /nmo
L

Fia.2 &4 4 Y OEMBRIEN T 5 (i gtosye——pl e SR sl
B FBEOREED S S5 7% T Fraction Number

tDHEBR. /BB Zr PHELEBE®. Fig.1 1mM-EBLRHE%
DTARFIHE. EBEEHICHY

RIREZRT CEDBPEOS IR > 7o COIINHERFOBIREOHAIR. BEHAEBL
ERERCRO T —RCEEBR KRB LI VSR ETILTEETH 5. HMICOVWTHRE

10 . . ]
) Cizt -.Omﬂl EDTA- OmM
8t Cation dAnion 4 8t Cation 1 Anion
6l Ba Mn ¥ . Rh I ] Ba La Lu
1 La Lu | ) st Mn Y Rhl
4t I 1 4t !
zr ! ] zd
2r i 2t A l
o e ; 0 A1l .
- Cit-0. ImM = EDTA-0. 1mM
; 8+ Ba in Lnykh | 1 § 8 Ba Rk I 1
N Coze ] Y 9 ooy
Z 4t ! 1 S 4 l
s I ° l Lu
| 1 | !
, \ ! . N | .
Cit—-0, 5mM EDTA-0. 25mM
8t Ba Mnrn Rk Zr 1 £33 Ba Rk I 1
i L
6} ] 6t | ¢ Y 1
1 Lu
4t I E )
] H I Mn
2t \ 1 2r \ I 1
o 10 10 o 0 10 20 10 o

Fraction Number Fraction Number

Fig. 2 SEJLRRAIIBEE & kB E T




3 o AEIHASERERAEEEORE
LI L NV BRE EAVIE R R O 4) B
(BRI - itk FERy) OREEH - LI - KERZ+

TRIAL CONSTRUCTION OF A FREE FLOW ELECTPHORESIS APPARATUS AND ITS
APPLICATION TO THE SEPARATION OF A MODEL WASTE OF A HIGH LEVEL
LIQUID WASTE

TAKAO OHTA, TAKESHI HIROKAWA and YOSHIYUKI KISO#

Applied Physics and Chemistry, Faculty of Engineering,

Hiroshima Univ., Kagamiyama 1, Higashi-hiroshima 724 Japan
*Hijiyama Women's Collesge

ABSTRACT - Free flow isotachophoresis was used for the partitioning of useful
elements in a high level liquid waste{HLL¥). The separation behavior of HLLY
was studied at first by the use of a commercial apparatus with a separation
chamber of 10cm(width)x50cm(height). The separation behavior was not sufficient
due to the narrow width of the separation chamber. In order to obtain better
result, a free flow apparatus with a wider separation chamber of 50cm{width)x50
cm(height)x0.05cm(thickness) was designed and constructed.
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MASKING EFFECTS OF LARGE ANOUNT OF IONS IN CAPILLARY
ISOTACHOPHORESIS

Analytical Applications Department, Shimadzu Corporation
Takashi HINE

In capillary isotachophoresis, sample ions are met the counter ion in lead-
ing electrolyte continuosly. Separations of some ions i.e. mono-nucleotide, Fe,
aliphatic amines were acheived by complex effect or ion pair etc. of counter
ions. In order to determine small concentration of ions in large concentration
of other ions, the usage of counter ions that can be bonded with interfering

ions during migration was investigated.
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Fig.1 1Isotachopherogram of organic Fig. 2 Isotachopherogram of organic
acids in 1/10 soy sauce in leading acids in 1/10 soy sauce in leading
electrolyte without AgNO3. electrolyte with 2mM AgNO3.
1. Phosphoric acid 2. Formic acid 1. Phosphoric acid 2. Formic acid
3.Pyroglutamic acid 4.Lactic acid 3.Pyroglutamic acid 4. Lactic acid
5.Glutamic acid 6. Acetic acid 5. Glutamic acid 6. Acetic acid
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Electrochromatography (X)

-»Pressurized Flow Driven Electrochromatography---

Shinya Kitagawa, Yukinobu Hayakawa and Takao Tsuda

Nagoya Institute of Technology

Electrochromatography, in which two functions (mobility and sorption inter-
action) have been used at same time, may be hightly efective method for separa-
tion of mixture. We demonstratée electrochromatography with a high voltage along
a column.

In electrochromatography, the Joule heat generated in a column should be
released immediately from the column for avoiding bubble formation.Therefore an
effective heat disspation of the column is very important to obtain good sepa-
ration. We use microcapillary (50 and 250um [.D.) and rectangular capillary
(200X 2000 m) columns. We will demonstrate typical examples of separation by
using these columns.
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1) Tsuda, T. ;Anal. Chem. (1988), 60, 1677-1680

2) Tsuda, T. and Muramatu,Y. ;J. Chromatogr. (1990),515,645-652
3) Tsuda,T.;LC- GC Interenational, 5, No. 9, 26-36

——”—_f—'
a) without applied voltage b) with applied voltage 15kV

Fig.1 Chromatograms obtained pressurized flow-driven electrochromatography.
Effluent:9 nM Malonic Acid Sodium Salt/Methanol(50/50)

Column:1.D. 50 umX12cm packed with ODS(dp Tpum)

Sample:2 mg/ml 5" ~GTP, 3Na
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Electrochromatography (XI)

------ Electoroosmotically Driven Chromatography =--
Masahiko Inagaki, Takao Tsuda

Nagoya Institute of Technology

As one of the methods of electrochromatography, electroosmotically-driven chro-
matography has been studied using slurry-packed fused silica capillary columns (1-3).

Inner diameters of capillary columns are 50 and 200 m, and ODS used as
packing materials. We need to select an appropriate effluent which has enough high
electroosmotic flow velocity and gives reasonable capacity factors for solutes.

One of the advantages of this electrochromatography is that we can use many
kinds of packing materials being very stable and commercially available.
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INSTALLATION OF MULTI-CAPILLARY ELECTROPHORESIS
Central Research Laboratory, Hitachi, Ltd.

Satoshi TAKAHASHI, Katsuhiko MURAKAMI, Takashi ANAZAWA,
Tetsuo NISHIKAWA, Hideki KAMBARA

We have proposed multi-capillary electrophoresis system in which multiple samples can be analyzed
using capillary gel electrophoresis. In this system, each electrophoresis lane was composed of gel-filled
capillary, under capillary and gap section filled with buffer between both of them, and sheath stream was
formed in each gap section, and laser beam for exciting fluorescence was irradiated along the centerline
between gel-filled capillary outlets and under capillary inlets. This system result in simultaneous, sensitive
and independent detection of multiple samples which performed electrophoresis in each gel-filled capillary.
Advantages of this system for high throughput analysis of DNA fragments are discussed.
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Separation of polycyclic aromatic hydrocarbons by micellar
electrokinetic capillary chromatography based on Laser
fluorescence detection
Faculty of Engineering, Kyushu University
Takashi KANETA, Tetsuya YAMASHITA, and Totaro IMASAKA
Abstract
Polyeyclic aromatic hydrocarbons (PAHs) were separated by micellar electrokintic
capillary chromatography (MECC) using sodium deoxycholate as a surfactant. The
separation of PAHs was difficult in a preliminary study, because of their high
hydrophobicity. However, addition of dimethylformamide (DMF) to the micellar
solution allowed the separation of a mixture of six PAHs by decreasing their
capacity factors. To determine the migration time of the micelles in water-DMF
solvent, dansylated amines were utilized, and then capacity factors of PAHs were
calculated. Capacity factors of PAHs were remarkably decreased with increasing
the concentration of DMF.
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HIGHLY SENSITIVE DETECTION METHOD FOR CZE BY
RESONANT LASER-INDUCED CAPILLARY VIBRATION
Department of Industrial Chemistry, Faculty of
Engineering, The University of Tokyo

Tamao ODAKE, Takehiko KITAMORI and Tsuguo SA¥WADA

¥e have proposed a weak absorbance detection method for CZE: capillary
vibration induced by laser (CVL). CVL measurement at the resonant frequency
was used to detect samples flowing electrophoretically in the capillary tube.
Controlling damping factors and using high resonant frequencies (>1kHz),
stable signals at the resonance were attained. This resonant CVL method was
applied to a detector for CZE. The lower limit of detection (S/N=2) was
1x10-* in absorbance and 8.5 amol of amino acid.
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The analysis of low levels of anions in water.
1 G.Bondoux,1 W.F{.Jones,1 P.Jandik and 2Yosiyuki Takahashi

Optimized electromigrative sample introduction improves detection limits for anions in
capillary electrophoresis. Reproducible results are achieved for micromolar and nanomolar
levels of concentration. The new method offers shorter runtimes,improved resolution and
greater simplicity in comparison with ion chromatography. The technique was applied to water
samples from the power industry. Trace levels of anions are monitored routinely in water for
steam generation in conventional and nuclear power plants. Reproducible and accurate
results are presented for pure water samples containing typical concentrations of anions as
well as for more specific types of samples,such as water compositions in the primary circuit of
a nuclear power plant.
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CAPILLARY ION ANALYSIS APPLIED
FOR FOREST CHEMISTRY

Waters Chromatography Division, Nihon Millipore®’
Faculty of Agriculture, Hokkaido University?’

Jun Yonekubo?, Minoru Terazawa?

Capillary Ion Analysis (CIA) is one of new technologies in Capillary-
electrophoresis.

ClA technology is applied for monitoring of inorganic anions/cations,
some organic acids in KP (Kraft Pulp) samples which are complex mixtures
containing other organic compounds with an alkaline atmosphere.

The advantages of CIA are speed, simplicity, and more information per
analysis with minimal reagent consumption. An advantage is suggested
from these results, compared to current technologies.

Additionally, GADE (Garbage Automatic Decompose-Extinguisher) samples
which contains high concentrations of various organic compounds are
examined by CIA.

CIA gives useful data easily from both KP & GADE samples in Forest
Chemistry.
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Separation of chelate anions and determination of metal

ions by capillary zone electrophoresis

Faculty of Science, Okayama University

Shoji MOTOMIZU and Koji MORIMOTO

Capillary electrophoresis separation of metal chelate ions was examined
with UV light-absorbing chelating agents. HBED and its azo derivative
(Ac-HBED) were examined. These reagents were added to a carrier solution
and samples. The metal chelates separated in the capillary were measured
by on-column UV-absorption detection (294 nm for HBED). The order of the
mobilities (absolute values) of some chelates at pH 9.3 was: Al®" < Fed*
¢ Ca?- ¢ Cu?* < Mg?* < Zn2*. The method with HBED was applied to the
determination of Ca?* and Mg?* in serum and water samples. The methods
using HBED or Ac-HBED were very sensitive and applicable to the
determination of metal ions at concentrations of 10°°M or less.

[1.#Z) FvyE5Y—v—  ERKEHRCUTCEE SR 3RENE DT ED /-

WA FEE UTEICES, %, ¥ AHRETY VX7E, T 3 B0, EKEL
HEZLDHEEA A VIEWEOFHICAO SN TR, 35101 4+ VIR mEEAR%
FrU¥—iomMRzaZ ik, BREEITOVERLAYOHE b EEE L 5 72(3
ENEE o< b5 7 14— MEKC). T OMEKCOFHEAERNS Z &k D, Saitohs,
Yotsuyanagi 5 I3 EBEMEEF LV — POSEEEIT-> T A. ZOMICHEEFL— D
AT AEERETEINTOHAN, CZEABEBNICSRBA A v OERBICHIA L L
5 &3 HWERSE 0 YISO AR TIE, CZEO 2R L U FE OB S,
B, BEOHELOEZIICEDB L, ZLDEBA AV ELERF L — b EEK
T AEDTAEERML A ARV TEBEF U — NEA A L OREIC OV TEHBRET 21T - 7.
ZORBRISFEHEOSBAA v OE- DB oh, F—HOEEBAA VIOV TIE,H
REEE DR TEABNDOICALREL L - 2.

[2.£8) [HFE] F+ VY V- ELUTIEF L — FEZEEN N -di(2-hydroxybenzyl)-
ethylenediamine-N, N' -diacetic acid(HBED, Dojindo Lab. )% & &;pHiEEi#K (Borax&
KH,PO, CHED AR, AR E LTI, 2B/ 4 v LHBEDA S LAl A A7,
N, EEFERBAOKIIEA A /B U 0Nl QEBICLOERLI-bD%
Aot [FEB] ¥+ E7 Y —BKIKBERIZT 7714 KN4 Y X7 L XHBIABI
Model 270A% Wiz, F v ES Y — 3RS0, ARERITHmD 7 2 — X RV U hF 4
SY—TCHEELUTTRESETOEI(L)25cnD bDER W F— 7 0EFEL LT
MIBIX Y RT LA VAV IVA Y #DSIC Labchart 180iC kD47, E—2 5, E—7
Wi, BERKEBBEEL KD, [RE] NERBINICHREEEEZHNT, F+Y
YR EIGERLUTCF Yy ESY —2%EL, TO®MLT. Z0%R, X4+ v S



J—ilBATH. AREAREEMBOREY X7 4(-12TmmH)IC X 0, BEAl L HE
_7\ U HIEHEKZIZ294nm(HBEDD Z ) 2 B o T hicid, @B A A LV OBRIIZF
— MREARMULE0.5mDA LY TS5V T 4T —THBULIZLEDERIN.

[3 FBRBIUBE] [(AEHEE] ITHEOSE A A~ (Mn?*, Fe’*, Co%*, Ni2*, Cu?*,
In®*,Pd?*,Cd2*, Hg?*, Pb2*, Ag* A1 B L USSKEED 7 VA Y +EHE8EA A V)ic D&tk
FURER 2L 0F U — F2200nfHiTicWINER U RE> T O EABRERE
ELTHF V- FOREITODOTREI L. [2BFLV—- FOERKEBBREE(1.,)]
Table 1iCpH9.3DF ¥ Tap1e 1 Electrophoretic mobilities(u .,/10 *cm2V-'s" ")

Y —%2HWI5e80 at pH 9.3

FIREREAA L OBE Reagent CaZ* Mg2?* Al®* Fe®* Mn?* Co?*
AT, MEo&EL M . (HBED) 3.40 2.64 3.25 2.12 2.15 2.10 2.05
BEBECASnge et 3D 20 L5 Lo L0 L0 £
£US. UL, Co® % T (HBED)  3.25 3.10 3.38 3.49 3.21 3.20 2.64
SUMN**F LU — FODF -u,, (Ac-HBED) 2.56 2.49 2.59 — 259 2.28 2.78
FEHFed A1 * D F Carrier:20mM Borax + 2x107°M HBED or 1x10™*M Ac-HBED

L— h OREE 313 Sample :1X10"*M Metal ion + 5x10~*M HBED or Ac-HBED

ZLUWMEEZRLTWS, THILAKF L= FRICZEWNT, THODEREA A BB
oTnbdlzheEEZIONS. [BELKBREBEICKIZTF v U P —DOpHDOFE]

Table 2i-Ca?*, Mg?*, Fe3*,
Cu*, Zn2* OB BIEIZ 12 Table 2 Effect of pH of carriers on electrophoretic

'é”;FivU'\’ D pHoD B mobilities

] = pH 59 6.6 7.2 1.8 86 9.3 0.9 10.4
DWTHENIHKERER HBED 2.24 2.33 2.43 2.77 3.05 3.40 3.54 3.67
-9“ Fe**d X 5 izpHZft. Mg2* NP NP NP 0.86 2.74 3.25 3.43 3.50
Ik DRBEEMNIEAL C?Y NP NP NP NP 112 264 3.05 3.26
E L0 bOE, co Fet 234 226 2.22 2.28 2.23 2.15 217 2.13

2+

ansecsces L8 G844 44 14 18 AR A
L= FEER LT A N Pino peak. Carrier:20mM(Na B0 +KH,P0,)+2x10~°M HBED;
EARe. £74-,Ca%", Hg?* Sample:1x10~*M Metal iont5x10~*M HBED
1 EREEEEEIVNI NS, pHDE T > THRAICF LV — b OVEEEL, BEIED
BAVNS LB - Ehibhad. [F+ YV —HKOKS] ¥+ + Y ¥—IiZfNX 2HBEDE
FEICONWTRRET Ul REBEEHIVNE L BIZDOh, F U — FOREER & DIF EvkE)
hiCBE LT B0, ANTOBBEINNELSKLS. V-8, - 7EK
EHIT/NEL 5. pHEEFI & L TMA e RV POEBERANI LA, R TMBES
B4z T, EREER. BHE L bBRL2ITNE i -1, [Ca?t Hg* ER~N DRG]
szpstpt & U O )lzkd X O MiE H odCat Mg? D EBRICAE A A L & 2 5, BRI
BEEME SN, TOMERTE S Edibh - 1o

(4. ££235) &KER, F LU — FRFICEDTAZANWIBEIT 6RT, BED R TIMERE
MELTWS. &72, BBEDD 7 x ZNVEIZp-T I /TR T2 J v EDT LA vy T
VA XETARLUEREUC-BEEXDEANS L, A[RBTORENTELITY,
XSIcRRE b E L. pH 9.3ICk 1 2 BEE % Table lich b TRY.

— 24—
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ANALYSIS OF RARE EARTH ORES BY ITP-PIXE
Wen XIA, Takeshi I[IROKAWA, Fumitaka NISHIYAMA and

Yoshiyuki KISO
Applied Physics and Chemistry. Faculty of Engineering.
Hiroshima Univ., Xagamiyama 1. Higashi-hiroshima 724 Japan

ABSTRACT-Rare earth elements(RE) contained in an ore were analyzed by a coupled
analytical method, ITP-PIXE(isotachophoresis—-Particle Induced X-ray Emission):
The ore powder was dissoved in HCl solution. RE in the solution were separated
and fractionated by the use of a micropreparative isotachophoretic analyzer. The
dropwise fractions containing nanomole RE were analyzed off-line by PIXE. By
means of ITP-PIXE, the minor components in the ore were determined accurately.

1.3C¥»ic

CHBLSEKBE (1P) 344 UEYBEORT - DMCEWRIBEETEH 5. KA
DEEDOENEETH 2 APERYEREONEACEBE L, A Z28ML7 57 v
vAPIXEE (RMTHEXE) Lo ess5E (IP-PIXE) ZHAFEL TV 5%,
AW CRELBSALZIP-PIXEETHRLILEREHET 5,

2.%E L7
1Pﬁmuﬁmbtu—r4zaawﬁma—tru¢/4/%@1OmM%gtzo
MM7 YE=T7HKEKRT. BFBICLVpHE24. . 8ICHB Lo 7— I+ VERKIZ20m
MOERMAV=F vKEHBTH b, BREBRENMA DY ~F 4 v IRV — 3 F
VEBRBEIC0.1 %k FedrrTobtrelo— 255 ML0L Tk AMEZCHIEL - 2HWHA
EHEBLKABEBAMEHALAY, 2BHELLTRNE I mmn, E¥38cmOPTFEE
EHEO.5mm, E&32cmOPTFEEXEELCHEA LA, kBEHRIX300 A
(54min.) 150 A (16nin.) ThHs, BEXERIH1I.1CTh»7o HWiciRY
—F A VT BRBOAY vy — 7o -k EBFREFEH LI 1757 va v3#5u 1
THIRBIAMENDG, 8757 a2 — 0 )VET7T74 V7 —DLIEHTLER
%P 1XERKL,

FIBEEA%20.200gHEBEL. BHEDO30XHC 1 AB3Iml cEdh L, MBAL
RAEGZELT»S, 100ml OKIKEP Lo CONBEZREVERL -, BEENICD
H2.5, 12.235mMOEHK*ABLL (Ce BRI LTEE)

3.EEABIUER
M—1R3SEMoEKk-AHFLIHEEOIP-PIXEECLIBRWNERERLTW 3,
IV =FEYBREBENE, REVHSIREIICLabNdDBE—-FEL, 20
TPr,. Sm. Gd, Y. Dyt WiHHcB »7co CORDPELEEFENLOABE. DI
ARPEOS 4 YREJP THZLHEFSI M, MOREBEXTROQBREET VB LEH - 20



BE, BREZWMASE, LV AKBORBEEALTCDBELL%. 2ERSERET QL.
Hod THEBOEHF Lo baAfic 2 LM sh %,

AL TR EARBBEAICE - TREN S, N—2¢—-3 3T+ XAEHE0HEITE+
DESEBHLAFTLHEELOORDEELRERL TV S, ABVODBERIRSEOEY®
DEEZPRSB» R EE2ZH 2, ARB L e XOHXORBM RS K RE LTS 2
b, RHERENBHEZCL-TCOAZEELZ T 2, FLHED. BoHBELIC WD
BREULGAdTHa0, KAKTREGEENZTAEN] . 88%. 8.30%¢E\V, 20
RHOMBATLOSBEN408. 6 nmol /CTH-7DIcH LT, KRB TIR155.

Tnmol /CEEWHEEE >/, SRAIMV K- FLHEE LR EF XGHROHIENT
THEDGBELIT W,

Amount /ug

Praction nuacher

H—1 SHHLARBY—v 2P I XEFILIODIFLIER

o[ w[ T T T
—~ 10.0{ O/q\%/p
3 P
~ 10.0 |
8 1o0] 2
8 3
2 c
3 0.1} S
3 5
1.00l
0.01L <
0.000L . . . . e S
La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu L0 S S S S S S S S S S
Element La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

Element
M—-3 HEELEAORSFEE
(La=100)

K—2 MHELFLOESGEEER
(Ce=100)

1)T.Hirokawa, J.Hu, K.Umcda, G.Kimura II. lkeda, F.Nishiyama, and Y.Kiso,
J.Chromatogr., 513(1990)297-310.

2)J.Hu, T.Hirokawa, F.Nishiyama and Y.Kiso, J.Chromatogr., 594(1991)371.
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ANALYSIS OF ORGANIC ACID IN FOOD SAMPLE BY CAPILLARY ELECTROPHORESIS

Abstract:It is examined that the pratical efficiency of some methods to analyze
organic acid in food by Capillary Electrophoresis (CE) . The system is suited to
detect sensitively that uses Phtarate buffer . To analyze slow moving materials,
upper pH is suitable . And for fast moving materils , lower pH is suitable . In
order to analyze anotere materials that can 't be separate with Phtarate buffer,
or to detamine simultaneously more than 20 kinds of organic acid , the system
useing Borate buffer is suitable .

(¥R ECEHN]

XK. ASLFOEBRBONIE. BEEPHPLCEAWRLEAEZERZL->TIHTODOTEZL
o LPL. ChoOHEIR, SETRES»» 220, WEBEL*E=S—LLY. B
ELOBRBESWT2ORIE. ERFRELOFHLBREAMLEL L., ERCI. EERR
Shi-@WHETLY., aiEfTbh T&EEHATL,

—FF oY —BREBEAVESWEIDL, AEGREZIN T ELHTE,. ZV =
YIZARAPLBENDOT, COLIBEZECHLTHERCHROLFTETHELERAELT,
FCT. ¥ ESY—BREHEZHANVT, W20 MEHEKRFIL. TZhEFIhOHY
HEEIRLEL I
[Z5]

RELEOWEHIUTOIHEET, IECEZhFhos 94000 (BEXREKTE
B ; Waters) - 82 0J (F— 7 L1 ; Waters) AV ZE L .

ZEL : FESTY— ¢ v e e e e T5u X 60 cm
BHE < ¢ ¢+ o o 0 s 00000 20 KV ; Negative Powersupply
BRH o o o 000 e e e e e e e 254 nm ; Indirect UV
HEAFE = oo oo e oo e B E 20 sec
Ny T p— o oo oo oo oo 5mM- 75— VBEKEAY T A
2.5 % -NicePak
pH 3.8
H2: HE(Nv77—0H pH %3.2 ITEH)
FHI :FrETY—> o o000 50u X 60 cm
BHE » « ¢ o v e e e e e 15 KV ;Negative Powersupply
BH o ¢ ¢ ¢ oo o v o o a » « 185 nm ; Direct UV



(BRERUEZE]

T72—NVEBEEZHWENY 7 »—ToH%EF
Slima. PHEAERLI BB L TEONEE
MrRELEbE BN TEE T, T4
OS5, pHA T2 2 ko THBENBHE
DEN—HOFEBRLL 2D, pix FiF 3 2
ERIIVEBRIBHEORVW—HOSEESE
Sz ET. M1, 2 3F#hFhpi%s3.8 ,
3L CHEBLLLVOREBZ 720V I 0TT,
PH3.8 DHLDTIF I T VEBMNEDOTHESBAD
< HDDFHAD, pH3.2 DBHDOTIEH LY
HBEEXNTWET, HiIZ, aINIBREOLD
WHB LTk, pH3.8 TR DBEENTWVWE T,
EBIERIMNA LS loom fiETT 2, BR
AV vaviEErBonid B FTES
TAHRZLEBTEET,

3., 43K IBEHNENY 77 —T4HH
To7bDTT, COBA., FVBOBEL L
CEWREL>T, PRVDBELZETDZ22LHBT

ZO0MBEUEOERE (BE7I BEET)

RABCERTEET. TEBRIZENETL ~10 2]
pem HifE. BRA VY220 vaviaToHt~8E
ppb BET,. A1 V¥ AL 2 UVEEBWREAEMS., ™7 7

mBERETOWTEET,

Bk 20 sec
Ny T 7—e e o oo v o v 120 mM- K TEF + Y T A
5 % - NicePak
thﬁijHE—w?‘Wﬂﬂttfl%ﬂ%bt&\ﬁﬁbibtoit\
IRTU2TRIOBARRLEZDOE, £HE3THEREY. HRXHL LTHWZ LT,

e

.
o IR N I
i A
el * i E R
i ﬂLﬁ : P
s ! s £
2.20 o E Y A
I 250 2% 1% % 10 1.6 %

aaules .~

B s 5efb1l. E— L 10425k

- 3. Siteic feid
T yenshatomic Asd ..

.2 Madic heid

)§’> - Acd
=

— :
f L5 Lac iuE i

B 3,20 Lactic Reid
2.6 Saeinic Acid
3.79 feutic feid

%z
F 3
g A .19

T
.42

T T T T U
2.3 2.3 l® 0 kXS 1.6 330

nu

B2.:5et2. E—L10EHRM

* 348 Onalate

* 3.55 Foraste

- 3.7 fumiate

* 3,65 Mloule

= .89 Pyro-ghtamite

== 5,43 Bauonte

L LSEETORBTIE. ELrOXETHH

TERVDHDH, FUVBEZRVWLRTHBTE
BEVWERHZDT. ARERBOSHIIHL TE
BMLahFROVEDTHEIENVZET,

%
T

:
1.5

4.9 s

B3 g4h3. 25 V8 —

Sz aetae
- 4.29 Pyate; .

S48 lrtrate

© 241 Oaalate

K

> 488 Lictatrte :
+ 488 Pyrorplutamate

T T T
1% 4.9 4%
mutes

R4, .23 B — )L [E
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THE EXAMINATION OF THE BUFFER WHICH CAN REVERSE
THE ELECTROOSMOSIS FLOW.

Nippon Dionex K.K.
Yoko SEKIGUCHI, Kazuo WATANABE

Electroosmosis flow in untreated silica capillary is towards the cathode.
Anionic compounds are migrating against the electroosmosis flow under this
conditions and therefore take a long time to be detected. The solution is to add
an electroosmosis flow modifier which reverses the electroosmosis flow by form-
ing a positively charged monolayer on the capillary wall.

In this paper we discuss about the the modifier which can reverse the electro-

osmosis Flow with good reproducibility.

1. FLaic

Fr I —BERABRBNT., BRYVYVADOF»ES Y —REBENLZLBETORVE
A BEBBEHRUERBICAL> THT. 201, — BN EZoWATCIREENSEEL
RABRLULTABHAE.R2T>TW5,

LELZOAFETIH. BAAVHERSOSTERBERCRS Z->-TLEICER. B
A FAVHERTHESRECKBEESELBETHELSELXBOO VWS LD S,
FORYD. COREARBETAEORFYESTY-—DODHBE TSI AR F»—IJXHBIE
mMABBFINTETEY, ChZAVWTERBBRZBBICHAL> THT LW 254
LEOPBREINL TS,

2T, CCTRHCIOIVSREMFAOHNRERAMEREICO>NT, BN TERE2SE
HTHET 3.

2. EB
SEOBFCHERALEENAORSE L FOEER%E Tablel IZRT. HIEEBICESY
AAZXI7AHBCES-1. ¥»E5Y —ZHNEOun TLED 6lcn DLOEHWN. R
BAEAEZEZZE (100mm, 30sec). BB UVRECHIEREIE 250mmd S 270nmd [ TE
WELUz. g, F2ETY —AOH{KEEBME 20kV L L THBELMBYRIE -,
BEOFHEL LT, EBEBEFRSERELTWACLA2ER T A0, 44+ 0HTH
ERYEVEFEALTCBRESRNZBBECLRBEATOAREBEIh 22 2A T,
RECERMAAXEARAL PROXKBREOHRELERL., XVEVOMIC 7Y LB A
FUHRABERAZLECHOWTLRBOHELRT> 2.



Table 1 Zxm A o B E R

CH.CH-NH.
/ CHa- (CHz) 1sN* (CH3) 5C1~
HN WAL LI RAFNT7EZ9A  ( CTAC )
AN
CHZCHZNHZ
J1#VyM737  ( DETA ) [ (CHs) s-N*-(CHz) 6-N*- (CHs) 5] (Br™) -
BAbAX#AP=94  ( HMB )
HsC CHs
AN /
N- (CH2)4'N CHa‘(CHz) 13N* (CHa) aBr-
/ N BALFFIFINNYRAFNT 7EZDA
HsC CHa ( TTAB )
TRIAFNTE79737 ( TMBDA )

3. BRLER

KRB OBEREISDVWTIR. XY EUoBARLroRMA+EHLTLCV@ELELT
I%UTLEWO RIFZERABICLBTERL. #hicH L., REAFBEHEACIZCTAC
B, 7VEBTIIHMBARLBEREORWERLZ- 2, (fig. 1 2H)
CThETOLZA. E50N->EEOABRYOBMABBL TWLEILLNS T LR,
ZFOBRALBIAN X LARODWVWTIEHEREEX O TRV, 5EEZL0RBE2EL
TN LT, B 2EDTVWLFETH 3.

Flh. CTACEHWTEBAAAVYHERAEEA 22 LEKFOL 2 urcud I A
% fig. 2R T.

_ oETA | [0-0057
2 A TMBDA
---CTAC
—HMB
m 34 AN\ S, TTAB AU
X
> 2.5
O
ﬂ L‘M
Esl.'l
i U—W—va-w-q
0.8
T 1T T T T T T 1
0 0 2 4 6 8
RVEY 7I0NE RiEiEt Minutes
fig. 1 HKEIHMOEIRME fig. 2 ﬁ%iVﬁﬁﬁﬁﬁmwﬁﬁ%
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OBSERVATIONS ON CO-MIGRATION FOR PEAK IDENTIFICATION
IN HIGH PERFORMANCE CAPILLARY ELECTROPHORESIS

Faculty of Pharmaceutical Sciences, Kinki University
Atsushi TAGA, Shin-ichi YASUEDA, Yasuko OHTA, Shigeo SUZUKI
and Susumu HONDA

In HPCE peaks are conveniently identified by co-migration with authentic
specimens. However, the co-migration technique is associated with a number of
problems which fead to false identification of peaks. This paper discusses how
the peak identity should be judged, on the basis of some gexperimental data., Two
methods are proposed, one based on the estimation of apparent mobility and the
other based on the evaluation of peak symmetry. Both methods are simple and con-
venient.

[FC&HIC] EMEEF v ESU—BKikEN (High performance capillary electropho-
resis, HPCE) ROBEND <. REOBRENRLWABEAINEEL LT, SREREERT
SNBHBEN, EERBERENZFNEERECLL BEBRHNOBEERIHEFYRCENHDT,
HEBRSOBNEEEAEEROZINELEETEILCIVYBREERITS LR, SEREKRS O
< k%> 74— C(high performance liquid chormatography, HPLC) [CHIFB LY DER
HEAE N, Fl, HPCE LR WTREBHEAENL GV D, DESNICHIOIRTIIVE
BEATTRBELIVYRAEETSCEDRATRERTDH 5,

LU, HPCE CB TR, B EERELXE (co-migration) ¥ 5 & (& HPLC
(COBEIE co-elution) LYDHHTMNCASTHZEOSFRANHD. HICEHHLS
NERHNBAREHITHREBEAVZBEALCE. COFHEFERIBOTHBELULNMADER
MECITSENTES, LN >T HPCE CHBIFB3ABBELOBEEICE co-migration
BETRESEVCHBDEEZZIN. COREEZEAVWBIEROMBARILOOTE. M E
THDEZADEFYITBENLDPNTOWEOWESCRETFOND, ZLTERBFT—FEERIC,
COMBICLONT2. 3OERET I

[XBAE] HPCE (@, METSL YT a vyF/NXA X HEL-30PI REERBIR (FIMEE
~30 kV) EAARDKRITHE CE-875 BEABREBEROTIT > F+ES Y —CRARE
50 um, K70 ecn. AU HBRERFTOER 50 cn) DT72—XRKPUBE (Poly-
micro Technologies) ZA W o F+ U FT—ICE 50 nM U VEREER (pH 6.8) EEAL.
A EEZE (10 en) FCIYEALTS

[HE+EZR] Co-nigration FBERHRSEBEINSZLEYOEROBRRERHE
BEEDBILF+ESU—CEBRBREAL. BENXSWPBCESLIEERETRIPEP—VDES
N, BEBELETEALLSELCENTENTZEEFALTREEZITSIN. 5L D5
SESOERERBCEBCAETZDLITTCREL. RERRLELARALTOEAKEbEL
FETHd, LN ->TP—VETOEMNMEAETENLCELZONTHWEHTEEL., P—



DIERDBILCDOWTHREAEZBRINGOLDNRERTH D, D& D EIKR IR
BRELBESBREOERERBELGRETT LN, BHBESEELOBEBENELL T 31E
CEB-TLREE LTLESISENDIENICH D, ZITCHMARDEFTIVE LT, HBL
cinnamyl alcohol (CAL) & KT cinnamic acid (CAC) &, F v U7 —&EEA—MRED
HRCBNMNLLLBRERWT., BEICBTIIEBHNERTE1T o7, COHEHEEH
DU VEBEEREZRAOCEREY —VKBE— KTITo I,

BAHASOBHECHIZIER AHBRELZTEABB I TEAL, CACREES
BEERCHHEENITEREEAL. MELEEAFSIULES. R8BSO -5 R
BARDBEXKENSEILBECHERTESEBHT Z, COBRICET HANMNTOES
KBBHE (LULTHBRHELKRT) OEMN (a) E, dHT—H—BREBBEIBEEZ
ZNHRT I ONITIDIBEICEALLEZORBEZE—VOBHE (AXEIRYE
THIL - BREULEAHBASZEAWVKEBEDE— Y 0BHELTEZRETH BN, TEIC
IMDEDLRIEFEAFTRETH -0, REESERAWVEROE -V THRATS) N,
 RBRCOVWVTHBONIHABERSDOBEE (neo) s EELBIC I EICLYBRRMIICK
BLENTEB, CODLSLLTHBOMNBABERANWSZLICLY., REBAR & REE
n?&&%;&:ﬁi}]éﬁf:%%@gﬁg (Uep) co-n (& (Uep) s 1t a @ﬁﬁl:ééli?”(
U\ ;ﬁt*‘l’ﬁ&:ﬁ E—7®¥E¢E€Ww2 t?ét\ (Hep) s+ a * W1/2/5-54]/2 o)ﬁ
HICH DRI 10% THBEI LD, aBOEECHLY., REEZER (VB3I &IC
K BERERE, FORBUAHICD LBH, co-nigration CEL->THRFE—9E523L580
DERBR_ERBHYBLENWEEZONDIDT, tOWEFOREBRSDO P — Y LEEFCHEHYT
BAEEZTE O BABEE 10 sec T CA(BEE. & 23 cn2 <V ' enin ') €D
T/oNT-aD@EE 0.48 cmé e v ienin! TdHoloo

P—SDOXMHEHICEHTEZER Co-nigration DREROBRICE TR EMIEEH o,
RHEBECRBERBRIBCA-—BEZENITEATEZIDIONOLL. BREREEREAT
S ECE>T. BRE—VOMNHEENAMBREERTE CREEALLBEICEXRT.
EDEBERNTE2IEH#3ED. BEHLHUMMHEELES, 1 x 1073 M A BEERBE
. 5 x 107 MCA ERBREREL. BHBRLELSBRERXKEBIEILIFEED CA

E—5 OXERE (symmetry factor SF = Wa.es /Wo.osr) EHE B BEMTREF I LB
EOMNEREDOLEEN. AR (1) ODEIMLEEDICEDELSCELEIMNER/ILEI A,

THARBEBICETZETME SF LLEEEAERELEMN oo, LIREBHECEMNL

72120, Wo.osL BELYU Wo.esr IFNEFNE—TTEEHAALDERENE—IFTID 5% DAL
BTCUYUYURBAEL— VY EEBSLUVUEXDETHD. AEBAICEAERBERED co-migra-
tion [CBWVT SF A OHMBLIYDHIEBBEBI TLICTSHEE. CORMNIOD
ERLEE—THBIEMETARIENRBRTHILEERLTWND, TOEMEELL TE, SF
HOEERELZNONELNTHBEEZOND, FIATRRAEARBBMOHESD T=10

sec T REBRICONVTEONICA E—5 D SF (F1YE 0.86) BLUCHABBRLERE
ESRABZOLAEICOWTELSNE CA E—5 D SF (FHHE 1.05) OEERFERE LD
0.013 TH Y. SF It (F@E 1.23) OEXRREEE 0.018 TH o o

tHRoEELY co-nigration LB E—YRAELHO>NT. RBBRERBERBRE
B—EBEEAT A LR TERBEETE20DHEFEERE L. ChOoDAFEICEEZEN
ZRAOREDH AN, BETHB3LEEFBEIATIOERDN S,

LB, SEORFCRBHSLUVERRIF+ U7 —ERCEROBERRCENLTHN
., ERBRABEDAHLCBNTRIDEIGHKRNEDCBENRBELCHEEDH 5,
COBEICONTHRESRBAEEAITHBILRTTIANETH BN, RALToHBRRR
DE—EMEROBIERORAIANCENTR. COZELEHBLCERBLEM>LCELD
Hhot?. FRBERRoNGEMN T,
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RELIABILITY OF APPARENT ELECTROPHORETIC MOBILITY
[N WIGH PERFORMANCE CAPILLARY ELECTROPHRESIS

Faculty of Pharmaceutical Sciences, Kinki University
Susumu HONDA, Atsushi TAGA, Isao SASAOKA, Noriko SHIMATANI
and Rika TANAKA

The migration times of a few standard compounds were measured in the same
carrier using various kinds of HPCE apparatus and capillary tubes, and the appa-
rent electrophoretic mobilities (peps) were calculated. There was strikingly
large variation among Mep values, presumably due to varied effects of heat dis-
sipation during analysis. In order to understand such variation the influences
of capillary diameter and applied voltage on heat dissipation were examined. The
use of relative apparent electrophoretic mobility to an internal standard, how-
ever, reduced variation considerably, and allowed relaiable identification of
sample components.

[ECHIC] v PSYU—BS%E (high performance capillary electrophoresis,
HPCE) 1. BLWAEEELRECEI2EERMOHICEEIN. RELCERHETHNGN
BLESICE>TEe COFERELLULALBESKBMERKIOZ LTS T+ —DHEER
BoEbLTE MEOEFRNEINIATEISLBOIKEBTAIENEFIND, 20D
HicEEd. ChETHEFURKBEHRINTOEM>7 HPCE OBHEFERLYICLT
BBEENKRYEEZOND, SER. FOLS5HBHMOPT, HPCE XEHRBRPTEZED
BUOHEERETCEDZISERB LI,

BARIOZ R TS T7 40— (HPLO) KB TR NHMICRBETHELBHAO _BIEET 545
EHRRAETTITD HCE CHBOTRF+UT—DHICE>THAHENZRINS, Licho
T HPLC [CB T AR EBHPRIFLEOFEME_HBICK>TREZDICH LT, HPCE TH
FR2BEERNPESATBEHE (BMLTBHE) SF+U7—0HRICEL>TOHRES
CElLh B, BEBHNIESAEERARLERAHEEOMETHY., COOLEBIRER
FEREF+U7P—S¢F+ ESU—OHEBRICE>TEREENZ S, BLTEHEIKREN
N, EESXABEELEIF+PSU—DRECHBEACCF+ U7 —HRAN—ELOT—EEZ
E23b0EEZON, LENSTERAKNEELEZORIODOLETHS” BEFE" OF
HHE F DD EEZLN D,

BESLRIODEL > LBAHNS, EHTHUBELZ DI D —EFEDERKRRBRAPEBHELZRHNT
ERLTyvEVITRIMEERITHEN,. BREOREUENEDRENEANRDILEN
ERC, UTICRREZ—FBOREET., ZORKREER LU,

(8] %8 TRodb0xHW. ( ) ARF+ESU—-DHA X GHTICRER
BE%Rd, Beckman P/ACE 2100 B (R 75un., £ & 47 cn; Peltier HEHE Y MK
[CEE) . Applied Biosystems 270A & (AR 50 un, £&X 64 ¢n; REFBEBRAZRKE
BEAICET) . Waters Quanta 4000 B (AE 50 un, X 51 cen; BERHOLOE
ARBPICEE) . BASDHK CE-800 & (AR 50 eny, BX 70 on; EEREALCELSE
TEE) . % O ThbHlRoBRRZANM,

[BR] ANELEBICLD Uep HEDE Table | FERFNOEBEELENGTIRET




fEENS B T, Z44WE (cinnamic acid, 4-methoxycinnamic acid, barbituric acid & &
OF cinnamylalcohol = AMEwT—H—) % 50 oM U VEEERL (pH 6.8) #F v U7 —¢&
UCT, BV — VikBIE— RTHORULI-BEOBEESE Table 1 [TRT .

Table 1 Apparent electrophoretic mobilities of a few standard compounds,
obtained by using various apparatus.

Apparatus Strength of Temperature (°C) Hep °
electric field Capillary Room Barbiturate Cinnamate
(kV/cm)

P/ACE 2100 0.26 20.0 25.3 1. 71 21.0
0.26 30.0 25.3 2.31 2.1
0.26 40.0 25.3 2. 80 26. 5
2704 0. 31 22.0 20.0 1. 26 14.6
0.31 30.0 19.9 1.50 16.2
0.31 40.0 19. 5 2.00 18.3
0.31 50.0 19.3 2.617 20. 4
Quanta 4000 0.39 - 22.0 1.50 15.3
CE-800 0.29 21 19.0 1. 53 17.0

* Each value is the average of 5 determinations.

Table 1 LY, A—EER—F+ U7 —PRTHOWMULTHEANTIOBEE (Lee) [T
EUYDEBNSH B enhbhd, £, B—2BEA—F+ESU—FEROTH dep @
B+ ESU—BEOLEREEDICENTIHEENBREI N, Table 1 TEAROFEL
WF+ESU—FATEEZZELVF Yy ESU—BECRAELET—FbREINTIVSD,
BMBIKENXDLT  ULDE—TCRGEWHDERLGLEENTEZLEVDOT, BHEOREIVPF+ES
U—ZRORBIFELCODOWTEBNERFTZIT> 10

BEDHURIOEE RF—%BLA—F+ESU—ZRVTEBORHIZERZIGNGS
Hep BELEBLLEZA, BENBCEBILONT v MEEMICEMT HIENH
EtHohi,

FrPSU—QROEE RB—ZHho2{boNh. RINFL{AZNRALIBELDOF
vy FSU—ZBI, ZSLOEEBTHOMETI. Her BELRBELLEIA, ARENKRENE
Elop HEEMNo 10 F1oo A—AEOF+ESU—LCOOTHEREORNELEL 2D
BEDM TUer CAREGEWWRHFLNGEN > T
:n%w%%%%%Tét\#vE%U—@H%%%@ﬁhﬂLupﬁdaomﬁéﬁ
AHUGEEREEZIOND: Her F+ YU T7— NDEBRELEF U7 —/F+ESU—HOE
—HBRCEFL. F+ U7 —ORECREHATEIENRMONT SN, F+ESU—
EBEOEANCNODBRFLCENLS CHETINERNSZILERBSTHRORATDH 5.

CNOOEAFOERBEFAIC. BEEZODOZAWTIC, ﬁm&ﬂ%%ﬁmﬁ?&ﬁ
WBHEEHATNE. ZTEHEBEML> TWMA BN, EHEEOEVEENTETH D &
%énto:@%imgdmrﬁa®ME®2mi7yE>7%ﬁat¢:6\ﬁzfé
BHBEBBI ENTEL,
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A New Highly Effective Separation Method for Equally and
Highly Charged Metal Chelates by Capillary Electrophoresis
System Utilizing lon Association

Nobuhiko IKI, Hitoshi HOSHINO, and Takao YOTSUYANAGI

Department of Molecular Chemistry and Engineering,
Faculty of Engineering, Tohoku University

A new separation method for highly charged metal chelates based
on ion association in capillary electrophoresis (CE) system was developed.
Metal chelates of Al(lll), Co(lll), Cr(lll), and Fe(lll) ion with 2,2'~dihydroxy-
azobenzene-5,5'-disulphonate could not be separated by conventional CE
system (Electrophoretic buffer:[NaH.PO,};=0.02 M, pH=7.0.). While, for
instance, the addition of 25 mM of tetrabutylammonium bromide to the
same electrophoretic buffer makes it possible to resolve each four chelates
mentioned above within 11 min (V=21.3 kV, i=40 1 A). The order of
migration are very likely attributed to the ability of ion association of the
chelates.

1. Introduction

HESRF+yET Y —BRIKB(CEYRAEEBEKI Db TI5T7 4 =IO 3
BHEBEEBRAA L OHF LWV Y VTV XTFLEANL, CEILEETHF L —
NAEDH FRIFRUCEOERENDIDD Y AT LRFORENSGDT S
OD—F%fT->TW5. TOHRCERSUAERFICEHLTIE, PogBA A4V
DL BB HICERTIERELEMTFONUNCEAT S I ENEH,
D—2THBI EEFHSMI LY., — AV XFLRFICELTR, A—D0FW
BRMAERFOHEEOHESBEIZE, AV OHEMNRENTHA EAXAHLMIL
1P BVRATLATREBRZNENOR DA A VS EHDOEENS BRI B
T5bDEEZ oM. T TAARCEIEATA WA A VOBREL IUES
REAZE, TORBEBEHNOREBIIOWTRIUEERIIODWWTHETS.
2. Experimental

BRALFELT2,2 - RaoF o7y RUEB V-5, -UZ2NVKVB-F MY
L (DHABS, NaH,L) W2, 3V FIVBERIZ, 11BHEOLSEA 4+
{Al(II),Cd(1I),Co(I),Cr(I),Cu(I),Fe(I),Ni( I),Mn(I),Mo(VI),V(V)K
Zn(I)} %% 2#2%x10° M, DHABS#1X10°M, KU Tris-HCE B MK (pH 8)%
0.2 MEF Y, 60CTISHEMBALUTHE LK. F+ U 7EKIIEREMIZY VER
®EH ([NaHPO,];=0.02 M, pH7.0) iIFFEBDEALT RS FTIFILT LV EZDY
L (alkyl = methyl(TMABr), ethyl(TEABr), propyl(TPABr), butyl(TBABr), amyl
(TAABr)) S MIEILT bS5 7 2R XK=y A(TPPCHEBEMUTH W,
FyESY—ARIZ0.05mm, YL IEARBIZ6ILTH S.




3. Results and Discussion

3.1 Normal CE carrier system: DHABS|XAI(I),Cd(1I),Co(1),Cr(I),Cu(I),
Fe(I),Ni(II),Mn(I),V(V)RUZn(O) A A v Lk EAEK LIz, BHE DCERLE
E¥ {[NaH.PO.]r,[Na,B,O7]r: 0.01~0.02 M, pH7.0~9.0} 2B - & = A,
Al(I),Co(I),Cr(m),Cu(1I),Fe(I), RFV(V)EKITH URIRMICE—7 252
7o GREGREIEINBEE) . UHLELWERM(-5)%2FHDAI(I),Co(m),Cr(l), &
UFe(M)#E(M(I)L ] ))OMEDSBIIART[EETH - 7.

3.2 Carrier with TBABr: Fig.1 {ZF % ) 7HOTBABriEED EHEE DB LK ikE)
g@lfgﬂep(("‘)ﬁéﬁ@%ﬁ&?%)’\@%%%%? 72720, tep= Lobs(EMFD
BHE) — Ueo(BREBBHE, B -2k 3). 5 mMOTBABrOAIITY TiZ3
BHEOM(I)L $4A D yepilzEh 4 Uz, TBABrEEDHEMIZIE D 1ep® D
i, BBENTBASA VEXDBROA A VE&E5EEETBKT EZ EICRAT S &
EZohs. BEHEEOEFED S(M(I)L] " $#E&DTBAS 4 L ED A 4 V24614
DEKRDOUPT L, Al(I)<Co(M)<Fe(M)EEBDIHICKXL B EEZ SN 5.
3.3 Carrier with other counter cation: ¥4 XA F 4 D25 mMBENEO X
BWEED 1ep®Fig.2IZRd. TMAA A L OB AIFEH DO [M(I)L,]> D4 8 (3R]
BTH o7l TIVFVHMEOHMKA ST 1ol D UHE BN R IFICT > 1.
SHEHATA VLR EOL A LR ABBMICHBNS N EFICLBOTRE
C, BKHGHEEMOEHIIFELTLEIEE2RETIHDTHS. X561,
FERERTBTPPA A YO EE nep@ ¥ DITTE, ZOEMNHNS L.

L T 7 T T T T T T
RN
”I) N
T 6k -
» \
[} F s
E -
G \
- 3
i L 7. -
)
= 4l N ]
a S &
M Sl N
2 t Oeel ... N N\ 4
~~~~~~~~~ o \ A4
2} N ]
1 1 1 1 1 I 1 1 1 1 1 1 ol 1 1 1 i 1 1
0 9.01 0.02 TMA TEA TPA TBA TAA TPP
{TBABrl;y /M none
Fig.1 The effect of TBA ion on the migration of DHABS Fig.2 The effect of counter ion on the migration of DHABS
chelates. Carrier: [NaH;P0,4]3=0.02 M, [TBABr];=0~25 mM, chelates. Carrier: [NaH;P0,}1=0.02 M, [Counter cation];=25 mM
pH=7.0. 1=57cm, L=72 cm. except "mone”, pH=7.0. 1=57 cm, L=72 cm.

4. Conclusion

DEBE LA A 24k, WIThb e EDEEELZ EM S, BMEREFL
ToKFUE¥REE L THEELTWAS EEZ oD, Zhid, BMOT2PH ERKIEZR
TE AT IEE, EWIHIREEDAF VL6 ER AT 508D & I3T—%
HTAEDTHB. ZTOBFRTEVATLIICEEAS A VEEGHEAEEAZFATHHL
WHESHRIETH Y, 14 V2ECEACE) EFFRIZSIHULINEEZ S.
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ANALYSIS OF INDUSTRIAL ORGANIC COMPOUND
BY CAPILLARY ELECTROPHORESIS

Nippon Dionex K.K.

Yoko SEKIGUCHI, Kazuo WATANABE

Some organic compounds are important as additives in many industrial fields,
and a variety of compounds are used as a mixture, including anionic, cationic,
neutral and zwitterionic. Characterization of these compounds have been done by
HPLC, but HPLC has some problems on those analysis. Capillary Electro-
phorisis can be successfully applied to the analysis of several types of organic
compounds.

In this paper we demonstrate the usefulness of capillary electrophorisis as a
good "fingerprinting"” technique.

1. FL®ic

BE, B2 ABLLAYSTEARNMAIL LTHEHESLTEY, 1A VDb OH» S5
HOLOETIEBRELL OEESD S,

CHhET. THV-LABILLAYVEOSWIZHPLCHMBIATELMS., C2hizfll
FEHHNBRAR > THMEHESERTH- 0. 1REOHIERBEBEEICRN. Lo
PEERAERE- TV 3,

FrES Y —BREKBOWERZ. COBLEBILAYVOINEERNELTH>CLHBT
5, A—RGTTRETZARSOBHGIEVWC S, TXRAEBILEDORERIIC
PROVERATIERZVWIPEEDNS,

CZTH. ¥y —BRERBRLATEHEMAOSHZHOWVWT., EHifl2EDHT
BET 3. :

2. B

SE. AL TEHA Y FRBECEHIA TV ARRAPREERALHR AW AT
2o

CORICHERL L2 %H% Table. 1 IZ/RT,

EROBRIZ., 2O 0 - -HBBILADICEEA A8, B4 v PP OL O
H31LD. PWEHELBEFOLPEBRBLTBLOBEE LW, COE., HPL CTCiEiE
BOASABLELRZZHN, v 7)Y -BREPBETCH1IEXOFYyESIY-—DBThH
SEPMTBIENTE S,

CZT. ERXHEAELEL 2y adS5Aa% fig. 1 BLT fig. 2 ZFET.



Table 1 a5 W % #
3 B YA F 22 A48 CES-1
Fr¥IY — 50um I.D.,375um 0.D. X 55 cm (HEHE)
F A =& ( 100mm, 30sec )
&1 Ny 75— 10mM Na:B40,-10H-0 . 50mM HsBOs pH = 8.5
HLEE AL +20kV (—%F) [BBSEMS (-) ]
B H UV (EE1=210nm)
22 Ny 7 »— 10mM Na.B40;-10H:0 , 50mM HsBOs , 50mM SDS
50mM SDS , 25% A¥)-W pH = 8.5
153 2k tivd +23kV (—F) [HHESI[EUHB (-) ]
B’ H UV (EE1=254nm)
%3 Ny 75— 10mM Na:B40,-10H.0 . 50mM HsBO, ,
0.25% (L EFNMYAFNTIEZDA pH = 8.5
53 k= vd —25kV (—&) [BEIMHB (+) ]
R H UV (#E1=254nm)
* &1 * fF 2
0.01; 0.15 -
AU AU
0 _J 0 .J J
T I T T ) I I | I T 1
Minutes Minutes
fig. 1 XRAOIFH fig. 2 REEEHOSHH
3. BRLEE

UEoBI., ¥+ o) —BREKBZEIITERRNMAOFIMIEA YT 2 2 L PHENE
BThh., chickBohsARALZN. SHRECHSOUNERREZFMA O & X
ELizss, COFEOLVEHZFAAZRFA LTV TFETH 5.
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INFORMATION THEORY-BASED OPTIMIZATION OF MICELLE CONCENTRATION
IN ELECTROKINETIC CHROMATOGRAPHY

National Institute of Hygienic Sciences

1-18-1 Kami-Yoga, Setagaya, Tokyo 158

Yuzuru Hayashi and Rieko Matsuda

The function on mutual information ¢ ;, abbreviated as FUMI, is simply
related to the relative standard deviation (RSD,) of concentration
measurements for peak j: &, = log(1/RSD;) [1]. FUMI is called the precision
and also a function of peak shape, overlap and noise level in the output of an
analytical system such as a chromatogram. The total information ® of a multi-
component chromatogram is the sum of the individual peak information ¢ , over
all the target peaks: ® = ¢, +...+ ¢ . In HPLC, many variables (mobile
phase composition, detection wavelength, flow rate, etc.) were simultaneously
optimized for antipyretics mixture and pesticides with FUMI ® as a criterion.
The optimum is defined as a set of operating conditions (chromatographic
variables) that provides the maximum of FUMI among all the examined conditions.
Then, the optimum means the most precise analysis. In HPLC, the optimum
chosen by FUMI often corresponds to the minimum-time analysis without severe
peak overlap (Rs = 1.5 or 1.0).

One of the most important advantages of FUMI is that we can estimate
the relative standard deviation of concentration measurements of every peak
from a "single” chromatogram. Usually, many experiments are required in each
set of conditions to obtain the statistically valid results and to reach the
most precise analysis. However, FUMI can avoid the tiresome repetition of
experiments, if they are reproducible except the white noise. The theoretical
RSD, derived from a chromatogram and FUMI has proved to be very close to RSD,
obtained from the repeated experiments, especially in trace analysis.

In this address, we present the examination of the influence of
capacity factor on the resolution Rs and the information FUMI for model
experiments. A practical application of FUMI to micellar electrokinetic
chromatography will also be demonstrated.

l.idltyhic
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[1]. koK HETR, ©— 27 2B (Resolution Rs%) PRIETHEAERE I L TRAR
HEEREHLTOWAR., LAL, CHoDHFBEREBRCRMEASEZY. BLEER AR,
REFXHEOHFHNERSBHRIZETH S, £/, EBHUCLIBSLCOHSEL S 2.
—%h, EECORBALERR, BALG LR OIBEE SV (B TREOIELEEE 2
NEW) FETHZLEEFRLTCVE., COFRBER, EHE (Function of Mutual
Information, FUMILHBE ¢ ) & LTHEMNILRXREIN S, FIMIRY— s BRI TR,
E—70F (BHEELE (HE) ) L2744 v2roM¥Tths. coBEE*AVT, =
HOREERPREBELZHRELT, s/ 57 0BHEHARK, ATKE, 7
Shk, K, NMEEMEOER, TOoRMEBLEAKCEE{LT2EN TS 7,
FIMIORGERERA RO —2iR, Y-/ 0EBHENY— Vo rodtBTE3E T
56.ééu,cmﬁﬁg(ﬁ&)mﬁﬂLiﬁﬁLu,lowauvbﬁaAbéﬁ
ETE2HETHS. COBEOHTEMI, MEARMKBLVTRIPEVACERMBE —%
5. AW, HABREZEREE L TCRAZEEZRUTERY, FIMIBRZEVh LGS
KITA2HEHTH 3.

COWMBTR, FIMIDERB{BROHBE /0 /S5 7 4 ~ADRAIRDVTARARZ,
I ENVREOFEERBECH T IR ELODOVWTHARNLERERET 3.

2. £

KBRE2T, a3 vEPasg—32f0AkYyialb—vavyThd, CDODYIialb—yay
NEC9801TLT, N8BBASICZF/ARQUICK BASICR2HVWTH-
7=,

. ERBIUER

BB/ vt 7574 TlR, 220F—70FEhed—FIRLTH v °v5F47 5
79—k’ 2RELTWL E, REERsRHS2Kk’ DETHBRAERYT. CChEE
DERE I =+ 75740 RNBBEIATHE. BT, Rsitk’' ¢t ALE
KRAREHRW, UL, EHEFIMIR, CE550BABKEERTN, Rs oAl
EHFLS—HFT2LRPESTV. COFEWR, FIMIR, QBEERsFHFREET 20
TREL, E—70FRBbEETIH»SOTHS. FIMIOBAMRBBEROEEL2E5 X2 24
BB L, RASB LTINS, FWoIhiF(2], kK’ BRI VEEICEAT 3
DT, LTDOCER2-2DEr—70BBERVITEREO I R VEEADKENE % =
LTWw 3,

S OREED, WV RFLE2FMI 2 LTCEELRERTHS. FIMIOEBRH KD
i, BHEORNWELTERTES., 2Fh, Chid, AELPLSBONIERRESE AT
BRITE -7 b0ThHD, PHHBRLFEIATWE, It VBEOSRDRICHT 28
EByZRTE. 5PV LEENBRAS LT3,

BEXB

[1] Y. Hayashi and R. Matsuda, Chemom. Intel. Lab. Sys., in press.
[2] S. Terabe, K. Otsuka and T. Ando, Anal. Chem., 57 (1985) 834.
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ANALYSIS OF ENVIRONMENTAL POLLUTANTS BY MICELLAR
ELECTROKINETIC CHROMATOGRAPHY (VII). SEPARATION
BEHAVIOR OF ANILINE DERIVATIVES |

Sahori TAKEDA, Shin-ichi WAKIDA, Masataka YAMANE, Akinori
KAWAHARA and Kunishige HIGASHI

Government Industrial Research Institute, Osaka

Analysis of the standard sample of 10 aniline derivatives by electrokinetic chromatography
(EKC) was studied. Effect of some conditions, such as pH and carrier (SDS) concentratioh, on the
separation behavior of the aniline derivatives were investigated. The capacity factors (k") for some
of the aniline derivatives having large pKa increased with decreasing pH of carrier solution. This
phenomenon could be explained by the difference in micelle-solvent distribution coefficients
between the solute and its conjugated acid. The effects of SDS concentration on K' of aniline

derivatives with two pH conditions (pH6 and pH9) were different from each other.

1. 5 FF. AR L 2BEKOBRSHEL 2> TV b, £ THRA I,
BEsu< 574~ (EKC) &0 IhLDWEEFHT 5 00K 217 -
TWwah, 4EE., #EYPHELLTT7=0 YEE2RET, TNOHDEKCIZ L AFHEHICo
WA LR ZHET %,

2. EB BBIZIX. TSI N4 T RAT 5 X Model 270A% A7z, SREA ¥ v
Y51 —i2id, AESoum. B 872cm (B#IESOem) O 72— X FY Y AE R, BREBIC
i$0.02M A BRE— ) VEREEIC X ¥ ) T —E LT R TV VERERF MY v A (SDS)
M 7-d0%HV, BBIE210nm IZBIT A2RFENFEIC L VIT o 72,

3. BREEE 79 VEIE BEAFLAOBREINTNS SOV FLLIZ10EE %
U7 BT, SN OEEER (57 =) Y OBESImgl) % BT, ZO5HEMC
DV THRET LTz, BHMEBOpHED H9E TEILSE 2L EDRP T OKD (ki T =
) VEOBRREBHELER L T WE) OELZFig 1IRY, pHEEILIE S L,
10BN I bpT =3P, NAFATZY Y, 7Y YORIBRESEALAD, o021
N7z, mz7uaua7=y) ryTRIZLEALERILLED o, CORIDEENIE,
Tablel iZ7R L7z 7 =Y YO pKaDEOEE L RV —BEZRL TWb, ZOpHEHIZBW
TH, pHAYEL 2B LB RFO—BME N F 4 v UOLEBE LTHFET L LE XD,
L7855 T, 7= VEOSBEFHOpHKFEEIR, &7 =Y VEHEZTORKRBROEO 3
ENVANOHERBEOBENVIILEDDTHEEERXLND, 51T, pH6E pHIDFHETT,
SDSIEE % BIL S ¥ 71- L EDRDIIFOK % FNENFig. 20RT . pHIDHEITIL, SDSH




BB, b b T EHIERIL—ETHo 2 —H. pH6DHA1ZIX, SDSEE * %1t
BgprZ ik, —WIZOoWTHBRIEFIGANEDo /2, ZOLIRTZYVEHILS

\} A EEREIOpHRAEMEIC DWW T, S HICFEMRRE 2IT-> TWwa,

241

Table 1 Aniline derivatives and pKa

20

pK

o’//o———ﬁ//lo
/.————o—”""‘
a
e— Aniline 4.63
S.0r o— o-Anisidine 4.52
k' a— m-Anisidine 4.23
&— p-Anisidine 5.34
o5l s—— o-Chloroanilne 2.65
o— m-Chloroaniline 3.46
v»— p-Chloroaniline 4.15
—=3 v— N-Methylaniline 4.848
0 é '7 é ; o— Diphenylamine 0.79
oH o— N-Nitrosodiphenylamine —
Fig.1 Effect of pH on the capacity factor k'
a) b)
}_, 480

T

a — 80
20 gl
15L
140 ~ 6
k k'
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0 0.05 0.10 0.15 0 0.05 0.10
SDS/M SDS/M

Fig.2 Effect of SDS concentration on the capacity factor k' a) pH6, b) pH9

4. CHK

0.15

1) S. Takeda, S. Wakida, M. Yamane, A. Kawahara, K. Higashi, Anal. Sci. 7(supl.), 1113-1114

(1991)
2) FE3EM bEWHE L RE BRETREREE
3) K. Otsuka, S. Terabe, T. Ando, J. Chromatogr., 348, 39-47 (1985)
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Effects of Microemulsion Compositions on‘Separation Selectivity
in Microemulsion Electrokinetic Chromatography
Yukihiro Okada Department of Industrial Chemistry,
Faculty of Engineering, Kyoto University
Shigeru Terabe Faculty of Science, Himeji Institute of Technology

A microemulsion consisting of 0.1 M heptane - 0.1 M sodium dodecyl sulfate -
1.0 M butanol - buffer(pH 7.0) was mainly employed. The amount of heptane or
butanol in the microemulsion was altered and its effect was measured for some
test solutes. The effect of different oil compornents such as diallyl ether and
diisopropyl ether, and those of different co-surfactants such as pentanol,
hexanol and heptanol were also investigated.

QiR BHIC
ELickoTtHEEIAhTWS {Chen Lett., (1991) 391} v A/ uxv )il avyBBruv
Y594 — (MEERC) Ik 2k, 94703 )PavyoiiRicky ., TOBIKEGBE)
ERAAEELTE, 22, HROBVICEY, BEOTA 70y a y~NDSEK
EARRY, BHECHER»RETCLAEADNS, SHOMAETHE, MEEKC iCB8WT
47BN ay OB, PERBRECHLEDE I RHREFL>TVI0AI%2H
BACTIEHMT, LTOERETOE,

OB

EE ST, BEFEE, UVRESRLXYESU-—2Ea8bEEELE D ZAVE,
DEERAXYEIU—L UTHE 52 an. FHE 0 cn 0db 02 AV, SEEERELLT,
BBRESEIIFMUTL (SDS) (0.1M) \ATHRY (0.1M) , TR - (1.0M) %
0.1 M AR™ERE - 0.05 M U VEBREREER (o 7.0) KBEBLEDOEEICHAVE, R
ICiE, 210 nn CORNMBRIE X VAT LTHELE,

O’EHR

Fig. 1l TR ) —IVOBE*2ZE2ELED 6 BORARERSO/7uI M5 L2RLE,
BHOE—2R3AKHEON L —H—THB AR ) -LObDTHd., RBROE—VET
Az INTaryDohl—HY—THd7xF Y L 2ObDTHD, Fig. 1 BB DN
EAEBH kK OffE% Table 1 AT, chdbd, JR)—-IVoE2B PEHLZLT, B



BRMoBHE2KTON2 2L dok, FE. L DRI AMNF ) —JLE 5 DTV X
PIROBEELELLTHWE, IBIC, SIS 0BEL2BLEEELED THED T ) —
VB bS5 L% Fig. 2 ICRULE, SDS OBEL2HMEE2Z L THLBEHRMO
HHE2MHRICKTFOhZ A pdok, £, SEOHRTR., TR I)—ILEBLO7PIL
O—IVICEBAEY, 94700 ary0aPicBoTWB3ERDLDABZIATEYICON
THHOLDICEATEZONEERRECNTIHREE2ELIDHE,

Fig. 1

A

1= caffeine

2= acetaminophen

3= guaifenesin

4= trimetoquinol

5= ethenzamide

6= Isopropylantipyrine
7= phenanthrene

(8)

F s

(A) emulsion, 0.1M SDS, 0.1M heptane,
0.8M butanol, in borate-phosphate
buffer (pH 7.0); capillary, 52 ym
1.D. x 300mm ; 12kV, 43mA

1 1 -t

o) 30 Time/min

(B) emulsion, 0.1M SDS, 0.1M heptane,
1.2M butanol, in borate-phosphate
buffer (pH 7.0); capillary, 52 yum
1.D. x 300mm ; 12kV, 40mA

1= o-cresol
Table 1 F ig. 2 ;: :}_—creso‘[
= creso.
The Effect of Butano! Content ; 4= 2,6-xylenol
. 5= 2,3-xylenol
SDS:heptane:BuOH (1:1:8) (1:1:10) (1:1:12) A) 6= 3.4-xyronol
caffeine 0.381 0.388 0.386 7=2,4-xyrenol ,
k' acetaminophen 0.410 0.443 0.465 12 8§
guaifenesin 1.24 1.25 1.22 3 5
trimetoquinol 2.34 1.75 1.36 4 ®)
ethenzamide 1.99 2.02 2.08
isopropylantipyrine 2.79 2.82 3.10
6
to 5.41 6.08 6.60 1.2’\ 3 5
tm 422 349 272 4
to/tm 0.128 0.174 0.243
microemulsion, ([SDS]:[heptane]:[BuOH]/100mM) ‘ ’ . . ' _
in borate—phosphate buffer (pH 7.0) ; 0 10 20 30 20 50
capillary, 52 um 1.D. x 300 mm ; 12kV Time/min

(A) solution, 79 mM heptane, 60 mM SDS, 874 mM 1-butanot
(pH 7.0); capillary, 52 ym 1.D. X 282 mm; 13kV

(B) solution, 79 mM heptane, 120 mM SDS, 874 mM 1-butanol
(pH 7.0); capillary, 52 ym L.D. X 282 mm; 13kV
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Optical Resolution by Capillary MEKC Using Optically Active Detergents

Noriyuki Nimural, Chikako Mitsunol, Hiroko Itohl, Toshio Kinoshita', and Tosihiko Hanai’
School of Pharmaceutical Sciences, Kitasato Un_ive:rsity1
International Institute of Technological Analysis’

Optical resolution of enantiomers by capillary micellar electrokinetic chromatography (MEKC)
using optically active detergents as a chiral selector was investigated. We found that long-chain
alkyl glucosides and thioglucosides were seemed to be useful for the purpose. Various Dns-amino
acid enantiomers were separated from each other and optically resolved with the mixed micelle of
15 mM n-octyl-B-D-thioglucoside / 20 mM SDS. It was also found that critical micelle concen-
trations of the detergents affected the resolution of enantiomers. Under acidic conditions, as
electroosmotic velocity was extremely smaller than that under neutral conditions, delivering the
micelle by the osmotic flow was suppressed. Accordingly, a micelle of only alkyl thioglucoside in
high concentration also showed enantioselectivity.

[IECHIC] v ESY—BRABENDFEN—DOTHZILNHEIOYIIFT 1
— (Micellar Electrokinetic Chromatography: MEKC)i2. ¥ + E5 U —RICET 3 ERER
BREEDHATAZ LI > ThHILEMEEC LB LIEEHOLBICERTES C
EDS. SRRSO EESOELELICAPEF I TV3, TOEHM T, HFEEL
REEHPEEX v VT —ICEML. £ERTIRFEEI IV eHUEERE L TRE
WA EEDFENB IS EZ L REREEERT2AEIELRFT SN TV S,
—F. HERDF 42— x> b (BEAHEABLE) ORICHORFEELBIMEEERT
B3LDOPHEBMELTFET S, 22TH4Z. choOhd» 5 ZOBMICERRIEEL L
SMERBT OO ETE -7

[£E] % vES U —BRIKEZEE ; Model 270A Capillary Electrophoresis System
(Applied Biosystems Inc.). %+ E5 1) —; A&50 um, HXR50cmo F + U7 —i&& ;
) UEER S R BRI PEMR T A - T 1 M EBRE. BICREICIELTIUU L
WEEF R UYL (SDS)EFMT 5, XFEMT 4T b, F—214 MNRENNVE
Al R {t & £ v b ( CHAPS;3-[(3-Cholamidopropyl)dimethylammonio]-1-propane-
sulfonate, CHAPSO; 3-[(3-Cholamidopropyl)dimethylammonio]-2-hydroxy-1-propane



sulfonate, MEGA-8; Octanoyl-N-methylglucamide, MEGA-9; Nonanoyl-N-methyi-
glucamide, MEGA-10; Decanoyl-N-methylglucamide, n-Octyl-B-D-glucoside, n-Heptyl-
B-D-thioglucoside, &1 n-Octyl-B-D-thioglucoside ) , & ¥} ; DL-7 X / BRDDns-FH
HBOAR/—IViBKRE, BEREATHRLE-HD,

[(ERRUEE] LERTF2—2 12 bESDSE EHMMY S B+-mMMODIBE Tx v+ U v
—RBERICAMU. ¥ TR E B, S BRHIER £220 nm. EIINEE 2 HKkVE
520 kKVOEEE THXTE L T7 X /EADns-BEF DD EIRE £ RN, KPR EHEE
RICHETE3TF4—S 1> MMEGAY Y — XT3k, Mhbdhh 5FDns
TI/BIIMTIRFEREREERLAY. BICRETZILXIL-D-FIY FRUFFYT
WAL FESDSENREI I EBWAZEICEY) RFEXFHEINFLEEEDbN T,

BIL, SAOR#E7ZLXLTILILRE SDSEDEEI LIRTORKN G1RE £
AhoeEld. RFFEMETE2-J 12 O CMC (BRI LIVIBE) DEEXFHE
BECICEEN H B EPHAL L, SERFLAETZILXLT LIS ROFRTIE, ZOR
M EbEE TS E. C8-S-glucoside.SDSE DA EHE RO EEMW LIRS I
I THBEEZASND, BN EFig. 1ICRT,

(15 mM C8-S-glucoside + 20 mM SDS)

LItn K55RE
SEILDORICENT.
REQEORE L. B
BRPHEEREAFE
MIEILEDEEDT
KERMAEICALEES
PEHDEEZSHN
%, BB, 7 Lbh
Mra—TxbEA
* MR EmEMR £
AEHLELELCED, &+
MFa—-J12 bDH
&3 RFEEI I

| R N L

Fig. 1 Optical resolution of Dns-DL-amino acid by ESREICXYETY
chiral MEKC _ —RICEEI B3¢
HTENIE, KPPDEIDRIBETHDI N FRENE, FCTX v UT7—BRPHYE
S1)—%Tkl. ERRBEROZBEENNELLTE &SN PHEDRPERET &2
— V1  rEBI BN EXFYETU-—RICERSEIFEERALLEEZAS. FHSh
& DICKFREINRIGET H - 10
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Application of Capillary Electrophoresis to Optical Resolution

Koji Otsuka’, Masanori Kashihara, Yasushi Kawaguchi,
Ryo Koike, and Toshio Hisamitsu

Department of Industrial Chemistry

Osaka Prefectural College of Technology

Saiwai-cho, Neyagawa, Osaka 572 (Japan)

Optical resolution by capillary electrophoresis (CE) was investigated. To achieve chiral
recognition, following three modes were employed: (1) cyclodextrin (CD) added capillary
zone electrophoresis (CZE), (2) micellar electrokinetic chromatography (MEKC) with chiral
surfactants, and (3) CD modified MEKC (CD/MEKC). In CD added CZE (CD/CZE), RS-
chlorpheniramine was optically resolved with a B—CD solution. In MEKC, some chiral
surfactants e.g., sodium N-dodecanoyl-L-glutamate (SDGlu) and bile salts, were used. Some
phenylthiohydantoin (PTH)-DL-amino acids were optically resolved. Chiral separation by
CD/MEKC with sodium dodecyl sulfate (SDS) and chiral micelles was also examined.

1.3CHIC

T, F ¢ ES Y —BXKE(CE)IC L A2 T BHRN D AIATONAS LS
i3> TETHY . CEORAMELED UIEHABO—D & UTRY - E¥AFEH0
ICERZED TS, CEKEANHFEAETIE, OV n7F 2 M) V(CD)ZRMT 5+ »
€7 Y=V —VEXHKE(CZE). QF FNVEREERHZH NS I vVBEI/n< )5
7 4 —(MEKC). @CDEMMEKC(CD/MEKC), DWFhhDFHENAV oD &
BBV WTNOBEI b AMERICF I VEWEIBEME WA T, B - T2 M OX
KEVTRRERE I 07 b I57 4 =LY bHRTHBLEX 5B,

APETE, LBDO~BDFE 2 DRICONT, LAEEDIA LAHHE DR LR
BEIZ DOV THRE LR EHE T 5,

2.E B

CD#MCZE(CD/CZE)IZE N TIREIRB-H LUy-CD%, MEKCIZEWNTIRF SV
RBRAEERFIELUTT 3 BEEEWN-FTH ) A W=/ Y v« F FY L = SDVal;
N-FTFHI)AW=L-TNVZ I8+ E/)F P IA=SDGlW)E LA OjEHEES b
Y LE%, F1:CD/MEKCTIZCDIZId-6 L Uy—. REEHAICIIHE K7+ b
U A(SDS)F & OHIRDF J )V REEHRHX S SbETH .

SRS, CD. REFBEAFIZEES0 mM U VEBIEEERICER L X SICBHEI G
UTIREN A7/ = ERRMUTHAEL,

$EICIZP/ACE System 2000 (Beckman)# &I ERZE THANL T bD(BEEERE
= ¥A% HCZE-30PN0.25-LDS; UVHKHi% = B SPD-6A; T— 7 EEE = &



B snv by JC-R6A)EMA L. 2845 AICIE. HE 50 um. 2F 26
cm. F%E 20 em (P/ACE) B LU 50 um. £ 50 cm. BRE 30 cm (ER
FEEE)DT 2 — X RV YABEEAO, ST TEBERE T, BEII2S5 °C
(P/ACE) ¥ 7- i3 Z R (EBREHERE) & Ui,

IR -ER

CD/CZEI. HilA A /HGEREEBONESENH U TEMTH S EEZL o0, B
B9 TICRS-7 0T 2 25 3 yOAEAERE U2 (1], 2084, SEEKIZIZB-CD
/REFZRZERO. FBRICE>TAY ) —NVERMUT, 6. y-CDERF LR TR, #
RTEAERRBBONI -1, FHFAEHT, SDSEEA UL1:CD/MEKCTHAE XTI
5. ZDHE. SRBERICIIHIZIEISDS/B-CD/RFAFR % AT,

SDVal% il \72MEKCIZ & APTH-7 I / BOXEAR BN DO TRT TITREINTH
D [2)\ SDS. RELLUA S J —IVERINTSHI L& > TERENH EL, E—7F
ROEBEEINBZZENPONER > TWB, ZI TR FICABOREESRHTH S
SDGluZ At IGHOREHAEE -7, Fig. 1iZ. 75 mM SDGIu/50 mM SDS/1 M
K% (pH 9.0)/10% (v/v) A5 ) =R OTBEOPTH-T I / BOXESEH %2R
T o AIEHAIISDVal&IZT I ) BEES—HRIL A2 TH D, AABOSEITONT
3SDValDHA EHNRTHE DERIFD SNt -7z, Table LiZ, Fig. 10&DLIKIC
DNTORERNL ESBERBOEREREERT,

1 2

Table 1. Capacity Factors (k") and Separation

; Factors (a) of Some PTH-DL-Amino Acids

3 4 Solute K, K, a
(1)Aba 1.7 1.7 1.06
u (2)Met 27 29 1.07
(3)Nva 3.8 39 1.01
Mg (4)Trp 62 6.6 1.08
(5)Nle 9.7 11.0 1.14

75 mM SDGIw/50 mM SDS/1 M Urea (pH 9.0)
containing 10%(v/v) methanol; 0.05 mm x 350 mm;
T T T T 227 V cm™; 32 pA; ambient temperature.
10 20 30

Time / min

Figure 1. Optical resolution of some PTH-DL-amino acids by MEKC with SDGlu. Solutes and
conditions are given in Table I

[1] Otsuka, K.; Terabe, S. J. Lig. Chromatogr., submitted.
[2] Otsuka, K.; Kawahara, J.; Tatekawa, K.; Terabe, S. J. Chromatogr., 1991, 559, 209-214.
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OPTICAL RESOLUTION OF DRUGS BY CAPILLARY ELECTROPHORESIS
— USE OF CYCLODEXTRINS—
Analytical Chemistry Research Laboratory
Tanabe Seiyaku Co., Ltd.
Hiroyuki NISHI, Yoshio KOKUSENYA, Takaaki MIYAMOTO
and Tadashi SATO

Enantiomers of some drugs such as denopamine and trimetoquinol hydrochloride
were successfully resolved by capillary electrophoresis using cyclodextrins(CDs).
The effects of the type and the amount of CDs added to the background electrolyte
and the pH value of the buffer solutions on the resolution of the enantiomers were
examined. Good resolution of the enantiomers of some drugs was obtained using a
phosphate buffer of pH 2.2 containing heptakis(2,6-di-0-methy1)-8 -CD.

. B B

Fp 5 Y —~BEREAH(CE)IEFHETSEINETHD, B/ o< bS5 7 1 — (EKC)
DREEFEDCALCBEN—BLEAY., BENSOESFERAEGYOSBEICK L TH, HPLCL
HBELEEORVWAMAREELEL>TWVEY, fFic, CE. EKC Tk, SBRREZLEHEIC
KBICEAZIENTE, S5, BNREFEOLERLVETRVWOTERNTH %,
HEREER., —BRICEEEELARITEILENEL ., ARERXRROS IAFEFH]ET
MRIxWIEEKHI, GEELSRIMET IS Vv FAT-—E—BORHMELEA. &
ETR, BHBEBCTIHESEREEARTENNEELTLWAILOHEOMAEA TS, £
B, EEESENOBNBEREPCLEHAEREO /- HOEHERLESBEOHRNEZ N
THEH, BANBHELATLA TV S, Re . CEOFIBMEICEERL, EEEERETL
£FT B EICEIRESTERCSDVTRFEET>TH D, BHERIE I £ILZF AT 5MEKC
H3\0it, CD% SDSI &SR T 2 HE(CD/MEKC) K L 2B XESEIK>VWTIR, B
KRE LY, AEE. TEAEAVEN CE E- FTOFEIROVIRFET-HDTE
DERICOPVWTHET 3,

. R OB

EREFIZ. RHRE LERSPDBAD E LB EREL EEEELXEA L. SEER
(IFHCZE-30PNO.25(REF L v Y a vBl) . F+ EF Y —3AES0um . EXH75em (B E
50cm) @7 2—X Ky Y AEEEW, ERBTHAEBE 15 ~ 20 KVTIT > 70 BEHERE Y ~
BIEE®HiE (PH 2.2 ~ 3.0) KRERUEEC (5-CD. 7~ -CD. DM-8 -CD. T™-8-CD. + 74



SAFRY) ABRMULEbOER L, BB, $EREET3EMEFLE LI
3. RERUEER
25 WM U LEEEHE (pH 3.0)ICEE2M Ry Fig-l

KE CD20mMM 2FMLABERERVWT, B8 Primaquine 20 mM r-CD
ELAWI0EES D DEMICH T B LR i pE 3.0

B R . . HNCH(%):HHz
AR Lo TOER. DFHLTHHRIUMNED ¥y
Shi-EWiE, B-CD Co6EME. v —CDTLE a0 Y
ﬁ\ﬂ%340T4§ﬁ&§bT5otobﬁ
L. DM-8 -CD T i 11RE3 & [ # B8 o0 3 41 1< %t bwww
LTHREBBIEERL, MBLUA MR/ L " »
(470, SEXLEN) PEELES N Time/min

. Fig.2 20 mM r-CD
A CRBRIATVWEWF /1Y (ALY 03 Or
) .

SR LR ER) OEBEENECRD L. Benzoin

CElcB 3 ¥2BARMAL LT, 4EHD
CODHTiEDM-8-CD NEHTH 5 & ¥ -
fzo Fig.1,2ic 7 -CD ZHMLTT Y = F L .
RyVA vERERBLEPERT 0 > 10

Kicy VERIEEEHE (25 ™MD pH KoL TR LA LT A, pIEVWE L, v -7 ER
DRENRE >N, chid. REELELEY (EEH) OF+ ES Y —FE~OREH LY
BirtszbnsEioNl, £, BRIEBR (15 /L) OERMOBALI-NAEAZRTRY
MG AE T &7, Fig. 34CpH 2.5, DM-8-CD 20 mM &M L B D 7/ /83
Ry A RE)—AOSBAETRT, S0, BHEPRE. RV 0 ORMBREFL2L
THRIFEMA 7,

1 : Trimetoquinol

25 mM (pH 2.5) buffer

2 M urea
g B 0CH, 20 mM DM-B-CD
5 v, 210 nm
CH; ocH, Primaquine 20 KV,
OCH,
1- (1-Naphthyl)ethylamine
HO oH

2 : Denopamine

oH
HO @—c -CHyNHCH;CHy @—
H
1 1 3 i 1 1
0 S 10 15 20 25
.Time/min '

Fig.3 Chiral separation of four compounds by CE
(1) H. Nishi, S. Terabe, ELECTROPHORESIS, 11(1990)691-701.
(2) . BLE. BF¥ELTITE Vol.6b No.11(1991)1-11.
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DETERMINATION OF NITRAZEPAM AND ITS METABOLITES IN URINE
BY CAPILLARY ELECTROPHORESIS

Department of Legal Medicine, Kawasaki Medical Schooll)
and Kawasaki College of Allied Health Professions?)

Masafumi Tomital’, Toshiko Okuyama!’) and Shoichi Sato?)

We applied capillary electrophoresis to simultaneous separation and
detection of nitrazepam and its major metabolites, 7-acetamidonitrazepam
and 7-aminonitrazepam, in urine. The three compounds were successfully
extracted from fortified urine with Sep-Pak Cis cartridges, and then were
separated with a fused silica capillary tube containing 5.1 mM phosphate-
borate (pH.8.5), 15% methanol and 51 mM SDS. The separation was completed
within 25 min at an applied potential of 20 kV. Calibration curves were
linear up to 10u g/mL. The detection limits of the three compounds were
50-100 pg (0.1-0.2ug/mL in fortified urine) and the recoveries were
78.9-100.8 for lug/mL and 84.1-100.3% for 5ug/mL. Few other peaks or
obstructions existed in the electropherogram, and we could determine each

compound with good specificity in a short run time.

1. @i

BT OEFENB I rORBVOBEUNEIFBZHEBICBI2EEREDL
DTH B CCTREFLEZFNSISENLAECZODVWTESHETRIA, GCB LU
HPLCHzOEMICHAWShTEREDY, TORBFDEOEBESINICBW TIE S8
DEXDPE—VDTF— YT REDSREFBERBRAZIRVWVONRRTCHS . M
B2 dRFO=NSENLRUCEOEERBDOARSFICXPYE T ) —BIEKH
R

2. ER



SR LFMHEEISBA,. FOEXTERBEY (7-acetanidonitrazepam, 7-

aminonitrazepam) I & U TMSKR UNMRTHRE L. A% J — )V #B# ZStockiBH &
L. ChZHVWTEMNMRKRZ2HABE L. CORAH2 mLIC REEEH® (pH 9.8) 6 mL
*Mz. o5 HEMI{L X =Sep-Pak CrislCFEALZ. TOBREEK. 20%7 t
R= MY ), n-hexaneTHHF LIRS 2RI N T LDOEBEZIT > DB AF L
a4 K 4nLcEBH LYY I VELE. FYETSY —EXKEIE Applied

Biosystems ft @ Model 270A 2R\, FEAX Y SV -k, AESOum | £
E7 em O7a—XRYUHhEERFERALEZ, 7HAERRIE. BEREFHLELT
15% X % ) — )y, 51mM SDSZ & &5.1mM V) VB — K 7 #) (pH 8.5)% A \WE K (320 kV
L. MHEREIZ200 nm, 5 LEBEIEBCTH S,

7T-Acetamido-

3. BERRUEZE _ Nitrazepam
ZhIENLRUCZOERERHY (T-acetanido-  4_,1in0- /
nitrazepam, 7-aminonitrazepam, )|32549 LW IC \

R—=ZAT4v3@zr L., HCHEFL-7EEL
AERBNRM-H 7=(Fig.1), Sep-PakiZ &k B Hith
T, n-hexaneZ I X =B O 51 T L DF & L E
MOWEMEZRETIOLCENTH 2, T
NITILPEOBHEEIAY ) — 272V
EbAFLYy7us/4 RickBBHEZAMLE L
2t &R R 2ElectropherogramM § 5N 7z o
RIAEMULEZ NS ERLRCZORBEDAE L ul
Electropherogram@® ¥ — 7V EE O M (230~ 10ug/
nLOEEH TREFLEREGERELSN, -7
HEOBRBRME%Z1ug/ml, Sug/mLTRE LEER,
CVilg#zh2n4.0~8.0%, 1.7~3.0 %TH > =,
AEICLDPBRHERAIE50~100 pg (0.1-0.2 1 g/mL
in urine, injection volume=ca.12 nL)T&%# bhH . HINEF|Z1ug/mL¢78.9~100.8 %,
5u4g/mLT84.1~100.3 %t HETCEBHETH o=,
BKEP_RITIPNRNLOHPLCOGCREBIZELSHEETNhTWEN, TORFY
PEBICHEICHBERETCEZFEOHRERELAER VW, £Z T1) Sep-Pakyy
ShlckAHMBLER,. 2) ILVBBI/ oY N T 74 -2 20EBAWNICEH
LEHRE, RENERPOEBWR V) — VT RGBERWICEHTCHADLED
NA3REZBRI3IENTEE, FEEBYVORESNSBICRATICH=Z> TR
EEBEOY Y TVEAENHICRA LBV REBREICRRENTCL %, 5%. AV
HILFRTOY Y T VEBEBICODVWVTOMENLETHS S,

—]
L —

B.gu”

14.53"
39.88°

Fig.1l Electropherogram on

urine extract.
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SIMULTANEQUS DETERMINATION QF ANTIEPILEPTIC DRUGS IN
SERUM BY CAPILLARY ELCTROPHQORESIS
Masaoki Imazawa

National Institute of Neuroscience ,NCNP

A simple HPCE method for simultaneous determination of common antiepileptic
drugs in human serum is presented. After solvent extraction, primidone,
phenobarbital, phenytoin, carbamazepine, zonisamide, valproic acid and
ethosuximide can be completely separated in 9 min by the MECC mode. On-column
UV monitoring enables detection and quantification of all the drugs at the

theraputic serum levels.

1. Lo
MTAPARERWAEEYHEEL, ~BOBEBBEOLDOERVT, TADADED — B
WTHDREEBETCHD, IENREDHRBE R, AP OEPL RV E T8 — L, B
FHBREL2MBT DI LRBELINATVWS, ChETORTALAKDOYHEL LT
RELCZRNZFHERUHPLCRELR LD THE N, TAPARBLESHMEERTFDLLS =
ERZVDT, TORAEERTISLERDHS, 4H, F+FPSU—BLKEKTOBEHERE -
FHLT, hBEFODEHBEOR TALAKXOARSFEBECHRATRZ I 2L -,

2. R

Beckman P/ACE 2000 ¥+ S U -—BREBIAFLEHAY, PERAFYEYSU — 121,
WETSun, FHESImD 7 2a—X RV U H% (Beckman# f£#8) 2B A, mMBRSIT.
FHRAEHMHEOR, BLOINARL - - L2358 HBEE%. PEOBRELTEYES Y
—KEAL., 25kVC kB 24T >k, XV O0® (VPA) 2S8R VWHEOHTALAKDSH
WOHFETE, AEERE (IS) L LTAFL Tz T =XV 4> (MPPH) %,
MHBEHEE LTHBZFILVER Y, 9B, 251M SDS2* B U pHS.6IE Y BB EM 2 A L
T, BB ER2l4on, 25C L CI 2N BBI O NS ST 4 —%fFok, VPAR S LB A2
., IS¢ LTy/unFE AV EUvBER Y, B2 EB®BREL L%, 0V 4 v — B
BMTFIICHEEITW, 30nM LDS: S ©pH6. 0V VB2 &M . 200nn, 28°C o TH&E % 57 -
. ERBEFISINTIZHEMEICLIYITO =,

3. BRBIUESE

VPAR B 2R VWHEOHR TALAEDOLSTDOREE, LRBOKMBETT ) AL E—)L (P
B) . Z7z=bA4 2 (PHT) , ANNTHEEY (CBZ) . FUIKRY (PRM) . =T F ¥ > 3



F (ESM) \ Y=ZX73I K (INS) BILXUFhoORFED., TREXOANLANTEEY (
epoxy-CBZ) . e Fox Y7zl 7zxzz= bbb &> bAoA (p-HPPH) & AHEEMNEZ L IZH
ML, PHEBDLUAIZKRTULE. FEBHRITHblug/nlETOLMRTRET., HHIE
DEHHEE (CV) GCBLOBRBEOIBAERE, WTFhINSUUTTHoE, BHOERE
X ESM. PRM. ZNS, PB, HPPH, PHT. MPPH. epoxy-CBZ. CBZT & U . ¥ H S L % v 7= HP
LCOL BRI -V eEHUOBEBmERL =,

RUIZVPAR B L HEBOR TADPA RO MICBRELROEN TREEE 200022 E
L, ARIIBEE- 70 ABTHEILAER, LRDODELETCVPALISIIMES LS XBH
HEROE—JeoBLTREINE, SBEHEROPHE.,. REDOER. VPAO Y — 7 BR A
RE%6.0EH WD &Lk, VVAORHBEBREISug/nIBETHZ., v FTLORHLED
B, HRMBLrIhTEr, FRAESTERZICBUBVPAO—HBOBEKIE., VOBELS LA
BREEXFIBDIILLIYBRIENTE, PHOWERRETHZ , AR HEEKL
LTWR2WVPAO S & LT, BRENBETHY, REMNILLIBRETES, CORIZBIT
2HMOMTADPALKDO S B ICE L TIZINS, PB, PHT, CRBZINREZE A B —DV —2 & LT, R
MOE— 7 e HBLUTERIN, ULOSHEIPUANICKT LA (Fig.1) .

UED IS, Yy SV —BREDEAOMFORTCAPAROSFHELLTHIERATY
ZZEEHLMILAE, LRO, — B AR TALPARE, BEICHEH XK S M98 E R
HEHNES, TOLOPMBESTHhDebEXLNE., BE, P L RN HFEREE
W, RUVYIFHEECRORTAPAEDHNITELL>DVWTERETTH 3,

(A) (B)

INS: zonisamide, 20ug/ml

PB : phenobarbital, 20pg/ml

VPA: valproic acid, 100pg/ml
PHT: phenytoin, 15ug/ml

CBZ: carbamazepine, 10ug/ml

PHT

IS : cycloheptanecarboxylic
PB acid, 100ug/ml

CBZ
IS

VPA

INS

.

L
8.80” f

10.80°

(min)

1

=]
=
o

4.88”

g (min)

1

®
=
- @

6.88”
10 807

Fig. 1. Electropherograms of extracts of serum containing five
antiepileptic drugs (A) and drug-free serum (B).
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CAPILLARY ZONE ELECTROPHORETIC (CZE) ANALYSIS OF
ANTIBACTERIALS FOR MEAT

National Institute of Hygienic Sciences
Rieko Matsuda, Yuzuru Hayashi, Takashi Suzuki and Yukio Saito

Five antibacterial drugs are separated by capillary zone electrophoresis.
FUMI (function of mutual information) is used for evaluation of analytical con-
ditions, and the effects of buffer pH and applied voltage on FUMI are
investigated. In the low-pH region the migration time is elongated and FUMI
increases owing to the increased peak area. The high applied voltage decreases
FUMI. The effects are compared with those in high performance liquid chromatogr-
aphy (HPLC).

BERADKREICR, BREOFHOLOICBLORMEENEEINTVSE. ThoDE
MEIBRTABFELTCRELOEVWEEHONTNEY, BELTEEEOMEENNMMRES
N3E6NH3. BATOREERER, SERKIOTITST74+ (HPLC) THEE
FEINTOEYN, SEF+ESU—BRikE (CZE) CLE3BIWEDHERETS Lo,
FEREEOHVNEESERERY, ABRGFOBRBHERFET . EHIC, HPL
CONIMBHOBRBEICERATH>LBREERA, XKBBROpHBLUBEDEEER
L.

[E&] AT 72X/ FHBUY (SQK), ANWT7EIALFIY (SMM) , RV T >
ST (SMM) , AFVU VB (0XA) , EOX KE (PDA) OSEHEEERALEL. W
NHEEMREETCEBELTT A VELTHEELTWLS.
FrPSU—BRXEB Y RFT LldWatersttElQuantad000EFER L. AERAF+y ES U
—(EAR5um, €E65en (FEGlen) D721 —XRIUHBHE (WatersHE, AccuSep)
AL, 254mOBRAEEERE L.

KEBARIT2AMAR DB F FU DL EL00mMY VB KFF FUDLERS LD HERE
LTHRBLUL.

[FREDE] Eer/oz2 b IS THOODEBRBIFCIVYUBONIBEREFUM
| (Function of Mutual Information) #H(\T, HPLCRHDRBEILEIT> TE .
BREFUMI IRFORBELFMEEETHY, RELBRELSAZ/07 IS4
hoBoNlhF— 5 IRBENE (KSHHEHNNSH) . EHEA, BIhjdDGaussian p
eakbld, RATRINIBERENRBONSD.
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ANALYSIS OF MACROMOLECULAR GLYCOSAMINOGLYCANS
BY HIGH PERFORMANCE CAPILLARY ELECTROPHORESIS

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

Glycosaminoglycans (GAGs) were directly analyzed by HPCE in the zone elect-
rophoresis mode with uv monitoring at 185 nm. The best separation was obtained
with 100 mM borate buffer, pH 10. The migration was in the order of increasing
acidity, i.e., chondroitin & hyaluronic acid, keratan sulfate, heparan sulfate,
chondroitin sulfates (A-C) & heparin, chondroitin sulfate D, condroitin sulfate
E. The combinations of GAGs having approximatey the same acidity (chondroitin
and hyaluronic acid; three species of chondroitin sulfates, A-C, and heparin)
were incomplete. A few GAGs such as hyaluronic acid and chondroitin sulfate C

in pharmaceutical preparations could be determined by this method with high re-
producibility. '

[IFCHICY TUIHI )T UDUEE (GAGs) BEFYORAPHEYDPICEEL, L
DEELLEBMEBER2L-0T0 3, BIZIT heparin BRDLMABREBEILEBER L.
MRELCHELLTRESLEWEERZTH S L. chondroitin sulfate ¥ hyaluronic acid (&
HBAELTEBLROEERICEEENE. L. S<OBEIho3AEEFET S D, M
e BEDBIETHWCIRAL, BERASTHL, CORLDHEGORERELEELGRH
BTH2., F. Cho3OWThdD7I/BEIO0OVBOBYERLERERBE L T 5.
ESEOBEWCEI(HA IR —lE, BEABEBECLDHTARBELP7EFINELGED
HOBESMBLE ECHEI(HMEBERY—MHED->-TWHWE LS., TROOA/IWICEBED
RIANDH B,

GAGs [FEREINIO—R7EF—FMEERBOWIEBESKBPY A XHBRIOZTNITIST 14—
CEURHINTERN, ChASRVTHDEBRETEZEZHAEZELRIEOWEO, JUDY RE
SEBRNMICYUN T I3BZEFRIERLELLIVETIFAUIRE-FSHLT. MR
BEICHTA2BBEEIIEDITPATHEN, il GAGs ZODDDOIM TR,

EMEEX v PSS U—BS%E (high performance capillary electrophoresis, HPCE)
REEREBULOOHI3EN-SEAINETHY., BLOEKRRAOAHICERAINTHS
N, BEETCRBEODEIAEARRREFLEIBRAERNETAIUNACERANLGCHELHR
IRNTIVIE(, GAGs EBEHROEARICEOTRBRERSIGENWL, FHEEDIDRLGENWE
B, HPCE DR ELTRSF VB LEDDEREZA G ON, BEAEABORPREN T Y
RELI(CRETEXIREBNAFETEBRLSCHEofcfcth. 6A6s DEEDIWDFIELEZ
SNB, FLCSEEEHNMEE HPCE (TL B GAGs DRWICHODLWTHRFAL, BEFOHAERE
EBLDT, FOHEILOHWTHERS,



[£8]) HPCE Waters Quanta 4000 >XFLERVE, F+v ESU—(CEAZE 50 un
D72—XKPUAHEER., BER 185 an TiTotkeo BRHEEFEZEXZCLIUYUEAL. 9
WIEERBTITo e HBE Ing/nl OKBRELTHL, BEHAHBLCEITEZIE—VDORE
FESRED co-migration [CXYTTole BRE OWTFABDHROBHBIEA

[ 3R] GCAGs DB GAGs TN DHIWKRFIIWEEDS B, hyaluronic acid LI
EHBREX*DESTCHMEYETHI/.H. BEL/—VKBE-—RTHETEELEZIDN
3, AH~T7ILHUMOY VEBBEFEREF vy VT —ETBEILILEY., HEIBEEDOSBEN
FERINLHN., TXTO GA6s FRLSICHBMTDIICRES G >Tc, KEEDERBOEN
CEBARIBEREREDEEZEMNALUTHBERALYN., UVBBEREAWHSICL
RTEFOHRENIZIONBICEEF 512 Fig. 112 100 nM ;R EEFEFEAK (pH 9) ZHK
T CACSERDDBEIT-ILERETRT .
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Fig. 1. Separation of GAGs by HPCE in the Fig. 2. Analysis of chondroitin

zone electrophoresis mode. Capillary, sylfates in a commercial sample of
fused silica (%0 pm, 51 cm); carrier, eye lotion. The analytical condi-
100 mM borate buffer (pH 9.0); applied tions are the same as in Fig. 1.

voltage, 20 kV; detection, UV 185 nm.

T2 Fig. 1 CRUERHET., WTFHOD A6 CDPWTHE—2 VARV ZRIEMBEE
CHLTESEREOSWREBEE5Z. BEUEDRFTH ke COBRLETIOTERR
o) GAG DESERSLECS, BRTCEZLZBEENBON. TROKRBELCODVWTEDL

nithizoHBlE Fig., 2 (TXRT.
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ANALYSIS OF CARBOHYDRATES I[N CRDUE DRUGS
BY HIGH PERFORMACNE CAPILLARY ELECTROPHRESIS

Faculty of Pharmaceutical Sciences, Kinki University
Shoji YUTANI, Kazuaki KAKEH!, Michinori KUBO and Susumu HONDA
and
Beijing Institute of Pharmacy
Gyohki TOH

A simple and sensitive method for analysis of the component monosaccharides
of carbohydrate materials in crude drugs was developed, based on capillary zone
electrophoresis of the borate complexes of their T-phenyl-3-methyl-5-pyrazolone
(PMP) derivatives. A generalized procedure for analysis of fructooligosaccha-
rides was also developed on the basis of digestion by invertase, followed by
direct zone electrophoresis of the PMP derivatives in a carrier containing Z-1
methyl.

[FCHIC)] BLOEBERIETREMNGAHUICRIV -V 2B TEEER > TEREY
ThHY., ZOEHOHBILRABLEEdH 3N, RO TEARNEFRCLYBETSMEE
EH->TWB3EEPNDE, CRETCILRYBINTHEENRESIN., FLEBZFHHARC
SJUEELEESKELTRY LT AEEESD DB 0N, BEAENZYZHLONB I ENE
NoldbDbL LGk, BEEGAZFOHBHLEHATHY. EXHNEBEONRELTEY
HIFBERELLEYETH 5,

REEEF-IRETFLEERCR, E—ROBEYLCIETNIBEIEETEHN. &
BOHRZAUTEDPSELIDEEFNTHY., EBPHCFLXEXHICEENDINS., £
CC. SCEHEETEFNLOBEHOAWCESOWTHBAL-BHETHIEBEAWICHBLT. &
MEF v PSS U —ZSS%E (high performance capillary electrophoresis, HPCE) & A
WBHELCOWTHHEITo k. . BHDIBEHO—BHELET IV PFYTHERCD
WTH— BRI EOHREERAS <
(£8A5x] 4S£=FEH BCRTHDOLUAIHBRERA. EEHOOBERSOHM
E%E MBEE0KTRYEBLARL. BIEREHETEMUILD S, Anberlite C6-120
(H*BY) B LT Anberlite C6-400 (0Ac E) DNWNHSLERVWTHREL. BRREELT
RBEHETEESERLU., BEELBSLURE VCThiTROBBIKAER (V. HPCE
AASHTHECE-800 BHEE (EATRNBLEELODE) €A, AR 50 uyn DT a2 —-X K
SUYUAF P PSU—EFERBLTHNET>. BREEEEE (10 en, 10 sec) LK YF+
ESy—[cBALE, BE¥EOFEMAK({: 1-phenyl-3-nethyl-5-pyrazolone (PMP) EF
(VBERR! (Honda et al., Anal. Biochem., 180 (1989) 351) (L& YUiTotce ZNT b X
UdBEoFER{L: S EHhEBMEYERBBEERT invertase THEMAELLDDILEDWT,
HECAKRCITEKRILEIT I
(HKE] BEEHOSH L£ETOBEHCEIOVEBLEOBMEREDIESEI NS, AH
ADOBHREBEIPMETHE0H, HE CLYDHETEIHCRBTOMDFRICIYSTY
Ll hiEh o, £/, BEOEMISEADE, EEHCEREBAYPRIEAANG




WHEERE T EERBTHD, DR PMP CLB3FEKR(LEToe ZDBAE
FEREIOTNID PP 22AZEFRVEARREEZ S LEARIC. ESVDO VRO F
HoxT/)—I{biIC&VYBEBEMEERL, BEDOYV—VAKBETE—RTHBEIBLEIIENTE
fco UHh L., BERMAE CEBUEOEN G VOB TEIIEETEEMN> 1220,
ROBEBARAOEREFNNBALUTHB IS EERET L. F+U7—0DRIEBIEEED pH
CDOWTHRELET>HER, 100 aM A DEEREFH R (pH 10.5) ZHWWBZ LICKY. &
EhOBEMBEICEBLTET NS P ES (arabinose, xylose, glucose, galactose & &
U rhamnose) EITNRTRELSILDBET AR ENTE R, Floo 72 /8 (glucoamine) (&
N-ZEFILEKRELT, HERLEFLPHEERENS., BT HIENTE R, 0 VE
(glucuronicacid B LT galacturonic acid) FFNBHEDODBDODAINKRFIILEDLEDHIC
BODENTEBHL. MOBEINCHBICHBT I ENTE L, Fig. LIS DOEER
E—BAWMULICHERERT. COFEBELCLIYBROF U IRBPEBOBREROAFET
Sl A HBTELIHERERNELONT, _

ZIO b AU TEOSDH Raffinese RAY IBBEODEBEBTERKIC TN F—XBEE%S
HbOBBEIBEOEREFPCSEETEREL. EDHLoMELODBZRND LA DO, H&E
ORMEERFT Lice Cho D ETREIEBREREARENABRICLIIEERERBENT
EROCDOTEERLTIVLENHZN. EEFERLTEIEERBETH S8, inver-
tase H{LICKY—BRTEBICEBLULICOSEREREKIC PP EBESIEIHEERITL
Tco U THORBMICE>T invertase (LW TEIEERBRMICERH >IN, TLICHA
TEEHETHB I EDEMDONT. SBEE. EENdFUTHROMEEIC & B
raffinese AU JEICRETHHAE. EENGEY —VkEBIETE— KTRESICHBETE,
trimethylammoniopropanesulfonate (Z-1 methyl) T EFOHMERBEERERMT I &
CEIYBREEREZDIT. DWHMERMWTAIENTE, Fig. 2 [CZDHEE
raffinose RA U ITRBICER LILBALEBOoNILAWMBERERT,

¢}
o
g Reecentt,
7
[
Co
<L
©
5 ;
<
=
g
o
3
0 5 10 15 0 0 5 10 15
Migration time (min). Migration time (min)
Fig. 1. Analysis of the monosaccharide Fig. 2. Analysis of the oligosaccha-
components of carbohydrate materials - rides of raffinose series as the PMP
in crude drugs as the borate complexes derivatives of_their defructosylated
of the PMP derivatives. Capillary, products. Capillary, fusgd silica
fused silica (50 m i.d., 70 cm); car- (50 ym i.d., 70 cm); carrier, 50 mM
rier, 100 mM borate buffer (pH 10.5); phosphate buffer (pH 7.3) containing
applied voltage, 15 kV; detection, uv Z-1 methyl (0.5 M); applied voltage
absorption at 245 nm. and detectin method, as in Fig. 1.
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A novel way to the simultaneous determination of migration coefficients of
each base in heterogeneous oligo DNA on gel filled capillary elctrophoresis
Yuushi UTAGAWA "’ . Hidesaburo KOBAYASHI " \Tadao AKIYAMA®’ | Takashi SATOW*’

1) Faculty of Science.Josai University, Keyakidai, SAKADO 350-02
2 ) Beckman Instruments(Japan)Ltd. . 6, Sanbancho, Chiyoda-ku. Tokyo

On the base composition of heterogeneous oligo DNA, we may be able to predict the migration
times by using the migration coefficients obtained from obserbation function on HPCE."” The
migration time of the oligo DNAs, which are composed from 15mer to 21mer, showed good
agreement with the calculations and the observations obtained here. We have also the same results
when this method was applied to estimation for the migration distance on DNA sequencing
electropherogram "Ladder".
1.IZCHIZ
BB TF O IVERIKENY, DNA 75 7 X v bOSHERCEFIRE L (RS

TWADS, FHTIT ) BIEVFS ( ELEHENDORRIRELHERTH 2,
—HEUEES NV F Y ET) —F I H T A (XY 7 /%, eCap UIOOP) T HWVE ) T
DNA DESIKENTOBEIEICHD CBMFRRN L HE L7,  20mer 225 61mer ¥
TONFOT— 7 A%+ ) THEIERICER Y 248802 KO 131 0.5mer DFEETHE
BisMr FRET 2 ESHEL,

AHRFZE TId, DNA AREB TER L2 BEO T TV A TDNA EHlRE LTS
41 T DNA 23k & LERIAFRERD L) FeRET 2T ) FeEL L
251z, ABAFERIF YT ) I VERKEICBT 54 ) IEBROBEFRFREIC
WHATEBEDPY) TR, AT TV NVERIKEC & 2 HERRLFIFRIT COBENRRREIC b
WHTEXLECZHET 5,
2.ER

HPCE #E & L TRy 7 < /#0 5Hil & TS P/ACE System 2050 (2 eCap
UIOOP v (R 77 JIVT I FFLVIMREE) F v ET ) —2RAEL TTo 7. ¥
Y ¥5 ) —0&EE 3em, RIEEZE TOANRIE 30em OWEFEALZ, FYETY
—iBREIL 30 BRI DL BHE 260nm TIT - 2o BREMEW I eCap Buffer (100mM
Tris,250mM Borate,7M Urea,pH8.3-8.4) #fff L7z, EXIKENIL, 11.00kV DEE



EHFNEER L, REHEAIIERIKEIHIIZ 500kV T 2.0 FRETT 2 72,
SHENITEEZZENSESR L 20218 X O15mer D4 1) TDNALAER L 72,
20A-C:5-AAGAAAGCAGCAACTGCATC-3'
20A-A:5-AAGAAAGCAGCAACTGCATA-3'
20G-T:5-GAGAAAGCAGCAACTGCATT-3'
21A-T:5-AATAATAATAATAATAATAAT-3'
15C-A:5-CTACTACTACTACTA-3'

FEEELD)HRIN TV AL TICRT 17Tmer O 1) T DNA b3 L L THEH
L7,

SK:5'-TCTAGAACTAGTGGATC-3'

T7:5'-AATACGACTCACTATAG-3'

ETHOERIZIIAY VF—FE L TEHEEL YA S 172 20mer 25 61mer T TD
GHA ) T DNAI X EURAKBEBREHER L7,

.EERUVEE
3-1.HPCE iZ £ 5% ) T DNA O #7 L 8l HEUC & 5 BE)EEH

SRR UHELTH S 20A-C21A-T,ISC-ASK BLUITIOKA ) IX 7 LA F Fid
BI5E S N 7-BENEER & BIE H RS 5156 N BEJIFE T, 131Z 0.5mer IZHY T 5
BERFENTRVW—H%ZTR L7,

—HAHAY) TX 7 LAF RTHD2A-A L 20G-TEFHEHEVENXILEFF
ThHhAHIELRTREEE 2GS, BEHLAVBRAUIERNICL) Y 2IV—T 3y
L7-& &5 20A-A T 12mer, 20G-T (& [lmer & Rmer DIRAMEHEINIZ, TD2
DDFY TRy LEF RII EEREEAREBICLAE4BBRET, FetLodbnky
Bnd ) ITX 7 LFF RPEREINTEDEZOLONLDTHEMAEREFT ZITo T 5,

3-2.DNABFIIREH A T 77X VERKRS~DOE R T EX OB

DNAD 7 VELIKENZ BT 2 BELRIKEEEIL, ERMII I VF vy E7 ) —BXKE &
FLThorEEZLND, DNABRTIRED O ILERIKEIL 72T ¥ — DKER % v,
F)ITX L F ROBEEEZEHNFEALTBVW ALz, €THOX I LEFF
H—AKEETHHED KM L T 100mer 2* 5 310mer 22D FBEYFEEE L Z DEFEHR > S5
RN BENER & 0.5mer INO—8H%2 R L7,

4 . Bbhic

AT, S VESREICBIT A4 ) TX 7 LA F FOBEMEL L UBEIEEY
BRI AFREXNCEB L. ERICAVWEFTVIXZLEF P, AT T VERKE D
EAE 2 IS EIEER, FRIBEIEE & B —3L FBHFREPED FERO S IVE
GBI BT A —BEH BT FERE L THWAENSEERSL EEX Tnh,

5. 2E W
DEREETE S 11 RAF Yy ET) —BRKE Y VKT T7 LAEFE p75 (1991)
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High-Speed Separation of DNA by Capillary Gel Electrophoresis

Using New Gel Columns

Yoshinobu Baba', Mitsutomo Tsuhako', Tomohiro Sawa’, and Mitsuru Akashi’
Kobe Women's College of Pharmacy' and Faculty of Engineering, Kogoshima Um'versity2

Although capillary gel electrophoresis and capillary array electrophoresis have realized
high-speed DNA sequeincing, the throughput of these techniques is still insufficient to complete
sequeincing of DNA with 3 billion base paires in the human genome. We tried high speed single
base separation of DNA with high resolution. Our goal is the separation of 1,000 bases per hour
and 5 x 10’ plates per meter will be required for this purpose. We made crosslinked and
noncrosslinked polyacrylamide gel filled capillaries and nove gel filled capillaries to achieve high
speed separation of DNA. A preliminary result demonstareted the complete resolution of 350 bases
within 23 min with 2 x 10’ plates per meter.

XU ®IC

BBOSEIZIZ, fER, YVERIKEEHPLC L S HWL N TELLD, &k, ¥
v ¥'5 ) —BSRIKE)(Capillary Electrophoresis) 232 DT BEEE N OJ/ I HEH 2 EH T
o ¥¥YEF) —BRIKHOHTD, ¥+ EFTV—HFIZKRKY)TI7INVTIFTFIVERE
L7=F v Y5 ) — P VELRKEPIE, 5005 T TOIRFGEDNAY, BEEDADENTD
T30 L 1IRRDRICOE T LTI L IEOMBETEL TS, /2, AL
FEW L b . 50¥EERT 2 520,00088 3T ODNAKH 2300 AN CHBTRETH 5, 5
2y BFELVERAYETHLR)T— (AFNVENVa—R, FEEER)T 7)) VT IF
R &) BREFIBLEF v E5 ) —BRIKE Y. 2ARBEDNAKF OB EGHICAR TH
22NN E R o TEZ, BFETI, HROF VPR v — LR L 2FHE L H
WE ¥ ¥9 ) —BRIKEIC X 518%4DNAB S U2KEDNAD S BER T2\, Z DT RE
e L UEEIZOWTHRE L7,

FER

FY S —BRIKFOEBIR., 7754 ENAF VAT LA XHEETIV2T0AZE
FAL7e ¥vETY =123, RYTZYUNTIFFNVBIUZOMOFTVEFTELTH
Wity FVOFEIR. BICHELFHE kol YNV ELTIE, AR X
ZUFF FEREAVE, Y 7VIIERIIEAL, 3KENE10-30 kV(200-500 V/em) THT 72
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Base- and Sequence-Specific Recognition of DNA by Capillary
Affinity Gel ElectrophoreS|s

Yoshinobu Baba', Mitsutomo Tsuhako', Tomohiro Sawa’, and Mitsuru Akashi’
Kobe Women's College of Pharmacy' and Faculty of Engineering, Kogoshima University’

We will present the principle of capillary affinity gel electrophoresis in specific base- and
sequence-recognition of DNA and the strategy for the development of sequence recognizable gel
columns. We developed novel gel columns for capillary affinity gel electrophoresis. Capillary
affinity gel electrophoresis was effective for the selective and sensitive base- and
sequence-specific recognition of DNA with efficiencies as high as several 10° plates per meter and
demonstrated the complete resolution of sequence isomers, such as TTTATT, TTTTAT, and
TTTTTA, which could not be separated by capillary gel electrophoresis.

U oI

¥ ¥ €951 — 7 VEKIKECCE))Id, DNADKE - MMREE M & L CREIER
ANTVER, SR, FrETY—FEFELTEY T2 UNTI FFAVERNTY
57292, DNAZH A X2 & o TOHL2#EFITE %2\, HPLCOBA L FA#RIZ, CGE
TAVONBHMY T A (FUVFHEFTETY =) KonTh, STRBEORL 25
AT L ERRT 5T ENTENE, F v 7Y —BRAMOLARALEL LA
FTHIENTE D, FHFRICBVTIE, DNAZBRIITE 2 EELHRET 572012, DNA
DR BRI % TR TEX ACCED - ODFHMA T ADRABIZOVTHHERITE
7m0 AEBR LMD T 5% BV, BRI X CEREA B % #A1T % 5 CGET
Zbb, F¥ETY—T T4 =574 —FVESKBCAGE) Y AT 22 BT HI L
HTE B,

KBR
FYESY —BREXEFOEBIE, 7754 FALF VAT AXHEETINV2I0AB X

O 4 % — X4 8 Quanta 40002 FH L7ze T Y ET ) =23 KUY 727 INVT I KFw
BIURYECNTFo VR EGALERYTZUNTI FAVERELTHW:Z, TIVO
T, BICHRE L HEY TfFkolze RYEZAT TV ORI, #iELH
ETTE o727 7 NELTR, ARRI X2 VEF PRz, Y 7VIER
B EA L. 3KEDIZ9-20 kKV(200-400 V/iem) TiT %2 o 72 #RAEWIL. V) R-137) BR-EDTA
CREPBEEMR DD 2BV, RHEIE260 mTIT% 2 72,
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Fwv, DNAK Y I —DEEMKE L CEEERTI OB 2 AMA T, Fig. 114 IT7F

FUTToOVEREF ) TF I VINEBRAT ) DREWDOFHEDBI R T, IP LWL D%
iz, RYEC W7 Fo vy EMEERT RS TFIDN

BEOXEAEN, BY VT Fo v EMEERL dT,,

WA IT7FIVERIE, ¥ ET Y —FIVERK

BOBAE LR KEISREI Y, THEINERINS,
IDEHITLT, F¥YEFY—=T 74747

BRIKEIC LD, DNADEEMB B TEL VA 26 36 min
TLARRARTAHIENTER, 36T, JRERK?Z Fig. 1 Separation of dA,, , and
L& B T & TIT, DIRENRF ] 2 BT Z dT,, by capillary affinity

5 ENREPELR T, gel electrophoresis

RIZ, FrET) —REISHEICRIZTRZEIC
DVWTHRE L7z BE%30~60 CLELS T, FHELRAALLD, 40T LTIHIEE
MEEBNTAIENTE Do, 30 CTIHERMBOBINITEE TH o 7245,
dT; E RV EZNT T2 EOMBLERADRT E 572012, /N FHFEATY ., SEEED
ZELARBL LI 22T, FYUETY—REDT T ILY M ENITTREORNEZ AL
770 FDXER, Fig. 2R T LI REBES T VL7 FOBRIC, %R { DNADIEEMK
DEHADTEIC R o720 512, MUY AT AZBWTEEEFOBRINICDOWT D TEE
ThHhbHZEZXZHLPITL,

A B
dT,,
30 °C dT,, 50 °C
(0-2 min) (0-4 min)
50 °C ' 60 °C.
(2— min) (4- min)
1b 15 min 10 15 min

Fig. 2 Base-specific recognition of dT, from a mixture of oligodeoxynucleotides by
temperature-programming capillary affinity gel electrophoresis

SRR

1) Y. Baba and M. Tsuhako, Trends Anal. Chem., 11, 280(1992).
2) Y. Babaet al., Anal. Chem., 64, 1221(1992).
3) Y. Babaetal., Anal. Chem., 64, 1920(1992).
4) M. Akashi et al., J. High Resolut. Chromatogr., 15, 625(1992).
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Separation of DNA by free flow electrophoresis

3.Electrophoresis by using a FFEU/BBM for IML-2

Hidesaburo Kobayashi”,Yuichi Fuj ikura”,Kazuyoshi Meguro” and Naoaki Ishii?
1)Faculty of Science, JOSAI Universgity, Keyakidai, SAKADO 350-02
2)School of Medicine, TOKAI University, Bohseidai, ISEHARA 259-11

Our cbjective is the separation of chramoscme DNA of nematode by using a FFEU (free flow
electrophoresis unit) on IML-2 that will be carried out on space shuttle Colarbia, July 1994.
We developed a program for 3DEP(three dimentional electropherogram) to analyze separation
behavior of INAS cn a BEM(bread board model) of FFEU. This 3DEP may be able to use as a tool
to judge migration and flow tendency on free flow electrophoresis system.

1.1 C®HIZ

(Caenorhabditis elegans) DHREAEDNAZSHMTL I LA HME L TWD, IO
THRET 254D NADOEBAERKEOKEFMHICETE, 1994FTRHICA
R—=ZAy ¥ "MV a0yET7 TTbNAEEMBNENERE (IML-2:International
Microgravity Laboratory 2) IZBWCFFEUZAVWARBADNADERKE L 5
SEEITH . AEIIFHAREEMI =ZFE THRASH T EMET I TRBREIE L 723
LERHifI%E (BBM) #IVWDNAY Y P VOBRKE £ 1T - 720 BLERETLHEA
0% 5A [3Dview FFE/JEG] 253DV u7z0s74A
(3DEP) #HW., BRIKENIZ L 20HETII DOV TORBITZ AL,

2. EEBRFE

2-L.EAME (UV) Rit#F
B (254 nm) POBERKEETRIHFET 7AN—THAL FLT, BB
IlmmDTF 4 F2SAEEEREL, VIV I+ bFAF—FT7LATERT S, 512
Fx v AVOEBIZA/DER, MEEBEBILVIEET—5 L LR, N F
) —F—% & L CREBEE ICHET bo

2R NEEFUETT ST A
A @ CREESWUHEAI [3Dview FFE/JEG] 7075 A%
L., BEEEEEALZ3DEPICLEY ., BERKESREROK TIREOREN, T+~
FVEAREOREN, BLUY Y IVOSBERRE BT 72,

3ERBLUEE

3-1.% Y FVEADRENE




BREEE

I, RVENTF=v2E&CR)77INVTIFNFVEREL-FYES ) —%
Huv, DNAF ) I —DIEREMK B & CEEERF| OB L RAM72, Fig. LU+ ) IT57F
FIOTTINVERE A TF I DVNBRAT)DREWDOFTEHEDBI 2R T, RN LHEL %
o, BV W7 Fo v EMHEERTA L) ITFIVN
BROIXKEIEN, RY VPV T F= v EMEERL dT,,
LWt IT7TFNVEIX, FYvET ) —FILVERIK
BIOGE L IR IKEIRI Y, SEEISER I NS,
CDEHIILT, FYEF) =T T4=F4—=T) ; ;
BERIKENC LD, DNADEEMB LI TEL LA 26 36 min

TARRBTAI LA TE, 61T, JKFIREZ Fig. 1 Separation of dA , ; and
AL & B 2 L TIT D IKEIRFE 2 BEICHRETZ dT; by capillary affinity
B ENHEME R oTZ, gel electrophoresis

KiZ, ¥+ ¥7 ) —BRESTEECRIZTZEIC

DWTHRE L7z, BEZ30~60CEEL3E T, THELAANLD, 40 CLULTIZEE
MR TSN T AT ENTELE D272, 30 CTREXMEDOBINIITEETD o 7245,
AT LRV EZWT F=V EOMBEERASET E L7202, NV FHPERY . SREREN
ZILLABAP LI, T, FYESY—RBEDT IV b 2PITTREREDE 2 A~
720 FDFER, Fig. 2IRT &I RIBES 7TV P ORI, ZFEE < DNADEZEHK
DEBRIDHEEIC o720 B52, ALYATAZBWTHEEEFNOZINZDOWTHAEE
ThAHZEZHLMIIL .

A B
dT,,
30 °C dT, 50 °C
(0-2 min) (0-4 min)
50 °C | 60°C
(2- min) (4- min)
10 15 min 10 15 min

Fig. 2 Base-specific recognition of dT,;from a mixture of oligodeoxynucleotides by
temperature-programming capillary affinity gel electrophoresis

ik

1) Y. Baba and M. Tsuhako, Trends Anal. Chem., 11, 280(1992).
2) Y. Babaet al., Anal. Chem., 64, 1221(1992).

3) Y. Babaet al., Anal. Chem., 64, 1920(1992).

4) M. Akashi et al., J. High Resolut. Chromatogr., 15, 625(1992).
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CAPILLARY ELECTROPHORETIC BEHAVIOR OF DNA
FRAGMENTS IN PULLULAN SOLUTION

Institute for Protein Research, Osaka University
Eiichi KOGURE, Keiichi KAMEYAMA and Toshio TAKAGI

Capillary electrophoresis made linear polymer solutions practicable as
sieving media. Restriction fragments of A-phage DNA was electophoresed
in a polyacrylamide-coated fused silica capillary filled with pullulan
preparations of various narrow average molecular weights. It was found
that only a preparation with a highest molecular weight gave satisfactory
resolution. Molecular weight rather than concentration was found to be a
deciding factor in the separation.

1.1
NEEOHEE L TR R T —BRPFERATERZ LN, ¥y LS Y —BREKBOEE
HREEO—2THD, B, BREVZIUALPIF, 7Ha—A8L0n—2FH
ki Yoy BOESEARSOLHEIhTVWS, Bk, BCESEEoERICLE
F5F, ZOHOBED “SB30HE” OREYHLHIAETIZENREETHIEERR,
SEIL. DNAOEEBER 7S VA Y VOHEOREL LT, EREBRWYFRESHE2FEOS
W, S5y, ORERXAV, ¥rE5 ) —BEREBR IISBEENTLS YOS TFEK
Lo TEDLIBMELZTINERFL &,

2. KB
KFEF () 8lo*x vy U5 Y —EXkERE . CAPI-30002 FAL &, Ao EMEHR

FrEsY—ik, ARI00Ln, £EHH50cn, BHEHBnDLDTHoTt, NERRY 7
JULZIFCHBETIZLCLD, BRESZREMEL k. AT OEROREH

pH 8.6%{FMAL /= : 89mM Tris-89mM -k U ES-2mM EDTA-TM KR . ChRFIEDTILVT V%
BREL .. BEEXBEBLIUCEEERE L THAVE, FIZEREBECL->THFYES Y —HIC
AL, BEHAERITV/cn®2EAL &,

A-7 7 —UDNAHIFREESE ., Fedlld |, @2 THELILI2ZED7S5 A Y bORE
W (EZEE () ) 2FALL, RERESEKBCIDFr S Y —HREAEOhE,
OEOEBREIHERLFEL C. FFERBRS~THTH > &,

TS VKB EL2FRT () T, GPCRBY 3 0FRIZRE L THEREHMEhED
DTHb, 2hdix, BRED—A (I.T.) WHFEEZEERE L COFEREI V-7 D
—BTChorBRRAHERELDTHo k., Fhb0hhdbFEE LT, P-2000 (BEEFEH
4 FH82,500K) . P-800 ([EI800K) . # L TP-400 ([E400K) o=ZF%{FRHL =,



3. BRBLUEE '
BING VESOQ AW/ VBHREREELTA-77—CNAGIBBEE 7S VAV b o %

YUY —BRKBRITo o, RIFRHBEL. BEOHSFEEFEHOESP-2000 (Fig. 1a)
K2OWTOHEBEH SHh, P-800 (Fig. 1b) &P-400CREBHFRDINATZS A Y MEBEL
hof, 7L VOBRBRESFROLDTCOLHMEREL L. B3 L3Fr S5y
—ANDOHEAZER Lok,

P-800ERDBE®0.6H 2 VIR0.JEEDTRAENTI S I A Y M OSBERRIZKE X
high ok, fi1F. P-2000 R BN TREBER0 X TIFTOEWHBERKR S h
0. I TP T LIRS HBEEDETHAEDShE, BOEINAT S ¥ A Y b OB,
#,i‘:ﬁ:@fzbﬁ VOSFENRBECHL GEAPCEERRFTHIZLEMELMCE- =,

TS VEEEREFHERCBOTUR, £ETONATSTAY M RSEET B2 L i & skEh
LEZERBEEhE, 705V (P-2000) OBEWXN L TINAZ S VA Y FOBEkEIB
BER oy b Lk, Wh377—HVr7ay v 2758, 755 AY FOBER
HERTNS V2 LROBRKEBEHECIE L v, Zhid, Z0BEOkEIZE AL
FAMVETFLVCREHTERWIERZRLTWS,

DNAZ ST AV b DIEERMBEHL T, P-2000ERD FhZhOBEECISITAINAT S Y
AV OBKGKEBEHEOT Oy FeiTok, 2ITREAR IS VAV VNCERETS L.
fIMOBEZENTHTOy PRTENTHok, ZThIEDINATZS T AY PREBEOL LT
ERL TR L TWBZERRELTVWS, ZOLIREHE, b3 LS F—Yay
EFLHDIORNAPARLV S F—Ya VEFALLFEEINE LD L BT LidEEIL
T, P-2000 DWW TN NHEFHEBEC > TREEh BB COBEREEE
. 75 THS (T.Kato, T.Katsuki, and A.Takahashi, Macromolecules, 17, 1726-
1730 (1984)) ., ZDfEL Sk, ZEBREHFTCRILS v O#ERY FHITLEAE > THEE
PERT 00 LLHEEEhD RELORTORELI R, HEEL S kTR
REDNAMTE BEI L 25, 30T 6hBdE VWS EFARRILEVWE S TH D,

LD EED TV D,
3 7
c
S| [0.002AU0.01 10
S
w
3
b4
=4
m
e
o)
wn
m
<1 2 37745 6-10
30 35 40 45
TIME(min)

Fig.1 A-77—YDfcoll4d 1757 A VOBRkEINE—Y, a, bikEhEhP-2000,
BLUP-80000. 45 W/ V) B ERAWTE LA, ¥— 9@LT®§%@&¥T%%777
AV b OEENEFET : 1)421bps. 2)925. 3) 1489, 4)1882. 5)2690. 6)3472, 7)4254.

8)6223. 9) 7743, 10)19329,
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Separation of DNA by free flow electrophoresis

3.Electrophoresis by using a FFEU/BBM for IML-2

) and Naoaki Ishii®

1)Faculty of Science, JOSAI University, Keyakidai, SAKADO 350-02
2)School of Medicine, TOKAI University, Bohseidai, ISEHARA 259-11

Hidesaburo Kobayashil),Yuichi Fuj ikura”,Kazuyoshi Meguro1

Our cbjective is the separation of chromosame INA of nematode by using a FFEU (free flow
electrophoresis unit) on IML-2 that will be carried cut on space shuttle Colambia, July 1994.
We developed a program for 3DEP(three dimentional electropherogram) to analyze separation
behavior of INAs cn a BEM(bread board model) of FFEU. This 3DEP may be able to use as a tool
to judge migration and flow tendency on free flow electrophoresis system.

1LIZCHIZ
IR E S IKEIZEE  (FFEU;free flow electrophoresis unit) * {5/ L. #H
(Caenorhabditis elegans) OREAEDNAZTHMT LI L2 BHHELTW5E, TOIE
THRET 24D N ADEBERERKEIOKEIFEFICEIE, 1994FETHIZA
R—ZAYx b 2TV ET TITbID ERB/NESN)EERZE (IML-2:International
Microgravity Laboratory 2) (CBWCFFEUZH W/ READNADOEIIXEIC LS
SEERITH . SERFHERREENIZZ2E TS/ EMBTICEEHREL 21
FEME%E (BBM) 2HWDNAY Y 7IVOBRIKE 21T 720 WLEFETUHEA
70594 [3Dview FFE/JEG] 2k33DTL s hu7zusJ A
(3DEP) #HW., EXRKENICL 20BETIZOWTORET AT,
2. ERFE
2-1.5R5M8 (UV) iz
KE (254 nm) POBRKBETRBICHKET 7ANN—THA LT, WE
lmm®dIT A MAEERL, VAV T+ FAF—RK7LATEXTS, 512
F XV ANVDEFTIIA/DERE, WEEBREBILVIREET -5 & L2k, N1+
) —F—5 L L CRERERICEET 5,
22 WMAEEFFUETT ST A
AR GEETUEBIZ [3Dview FFE/JEG] YussaxMH
ZL, BH#SEEALZ3DEPICLY.,. ERABREROTE TIREOLEM. ¥
TIEANREORENE, B LU v VOSBRI & A7,
3RERBLUESRE
3-1.Y Y PIVEADRENE
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Effect of additives for the analysis of aminocacid under low pH
condition

MASUMI ONO ,SATOSI NITTA ,HIDEO SASAGAWA
OTSUKA ELECTRONICS CO.,LTD ,

With free zone capillary electrophoresis, it is difficult to
analyze plus charged sample and minus charged sample simultaneously
at low pH around 2.5 as the sample migrates by electrophoresis due
to small electroosmosis flow at such pH condition.

our purpose for this time experiment was to examine the conditions
which enable simultaneous analyses of a sample with plus charge and
minus charge at low pH condition.

1. CHIC

JY—J—Ut P ESY-BRkE (FIE/CE)ZHNWT7 I/ BREOABRE2TS8HS.
YT NVREOBEHDOELECEE B, XBABOPHEE2~3H30E8~1 08¢
BFLWWeEEXZBNTWS, 50, 4l pH2. 5~3DkEBBRICOVWTRIT LU=,
EZBN,. pH2. SHEATCREBIRBANNSICLGY, EEHRTFEAEFOY YTV E
HEOAHMTIEHEBHTH -, SEBRTCRERIENBELUTORT S VERT b
Yy sn (SDS) #FEMUL. EEHOY VY TNEABHOY VTN EER—ABRETO
rREEAHBT-,

2. RE

F+EFSY-BEK]ABEEREX. KXEEFHEDCAPI -3000ZHWV= ¥+ ES
Yy—(EABT75um,. 2E500mm, HEI TS mmOLOERHWNE, AHEEEE
ZFHAVCEZ15mmT, 1 58B3FAL. ERKKABEIAMSE15kY (300v/ /cm)
T2 F+vESUYU-—ABAABBOEEHBE25CTCiITr. BERBKRK MY M1 F-FT VL
AR, BE&M200~300nmTiTo,

KEBBEITNDY, Z5=20, AFF=, TNSZVEE AFF=VXNKY, EFO
FUORAFFA - VOREBEEEZE 1 mg,/ mI CEABKTHERLEALLL, kBB HICE3 0Om
M NaH: PO, pH2. 5~3%ZHW:=, ¥, FMAIELTSDSZAHWNWTI1 ~
1O0OmMOFEBE TR L =,



3. BR&LEE
PH2. 5Dk FRTR, ABDPROTYSY, ZFS5=2U, XAFF=V, TNy U,
AFF_VANKRVBEEH. EFOFIAFFA-_VRAEBHTHS, 1. SS2EFEE
KREAEFELENWDT, AEHN CHIEFOF I AF A=V EFEHTHIMDOY >
ThER—KBEHTCHETSILRRTRETH 1=, kBB HEDPHE2. 51531
LtFséE, EEBHFOY YT ECHDLWTRABBMEELE, ULHM L., EFOFOAFF =2
zRRiiFdERRTCELEM-> =, (Fig-1) PH2. S50XEBEFAREEEZ3IO0OmM
CELU. FMALULTSDSZRF LR, EBEHOY VN EEABICASHOE Fo+
IAFF_vERETEIENTEE, (Fig-2)
COER, FvESY-AREXAOEMHNNSI(GEYZIBERNEL LS. ER>U B
FERABEOXEBRPCERIENBELUTOSDSE2FEMT B LT, EHEOLLE +
ESU-ARAXEELSDSOEAICLIY, SIAESZHIREL, EBEHOY Y TN EAEE
DY TN ER—kBREHETAETI_ENTRETHIEES,

2 SeleeBia e et g b sttt cid

3 3

3
t
b
|
o 4
=
ol
I ¢ H t k 4
bit Eiv il
E U——‘*—\_,\’ w&“%____j ] _A-"_\,___"
SRR S L S S A A S S O M e M
2~39%9min 2~39min 2~39min

Fig-1 FEZ/BAMICEIIAXEBEBZTHOPHH P
30mM N aH, PO, (a;pH2.5 b;pH2.T C;pH3), 15kV
2781, 9897 2,73=7 3. 2F4=7 A YA9IUR 5, 3F2=UANEY

.00 4Au G L onRAu G . Banu a | .uozAn o, . onzAu © , .urAn

2 =z
3
g =
& %=1
8] 53 3
Popd =
g 3. = .z = 3
= =42 = = = = =3
¥ 4= = - = =z 3
T B %3
[-JaE e~ - - e -
FErs 3 £ 5 =. — 3
g = = =
O s -
(=] _ =
N g~
- adin
™ e ™~ == TG =5 ~

2~39nin
Fig-2 EpHERHD7I/VEBEABICEISSDSOHR

30m@ N aH., PO, (pH2.5 ) 2mM SDS , 15kV
#9781, 0097 2.75=7 3. 3F4=7 4. YRIIIUR 5, 3FX=URNEY 6, EFOIIFRE=Y
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Buffer Additives for Capillary Electrophoresis of Similar Peptide and Amino acids

Toshihiko Maruyama ~ Sachiko machida

Electrolyte composition can significantry effect peptide separations by capillary electrophoresis .
In optimizing a peptide separation, changes in buffer-ion, ionic-strength, viscosity , or organic
modifier should be investigated . Addition of organic modifier , for instance SDS , improves of

very similer peptides , and several study were reported . This repoat is influence of alkylsulfonate
for separation of small peptides and amino acids .

WL

3% ES5 Y —BRIKFTORTF FAMETRN Ny 77 —OFHE, 14 V58E, ¥E, pHEZE
2D ETRKERNBEIBONL, X A =2 AFEHBEREBOEIMERL LR VHER
Giﬂﬁ?ﬁﬁﬂ@ﬁ%bﬂﬁ’iﬂ%%?% D, SDSENFEHAIREEN TS, ARETRRTFFL
STWRTI /BN TOTNVENANE VRROBRERET 5,

WER
OSample ;1) 107 3 /BFEERTFF  Mxuwe  K005xg/ ¢l
P1: NH,- Arg-Gly - Ala - Gly -Gly -Lue-Gly -Leu-Gly -Lys - Amide
P2: Acetyl - Arg-Gly -Gly- Gly -Gly -Lue-Gly -Leu-Gly -Lys - Amide
P3: Acetyl - Arg-Gly - Ala - Gly -Gly - Lue-Gly -Leu-Gly -Lys - Amide
P4: Acelyl - Arg -Gly -Val - Gly -Gly -Lue-Gly -Leu-Gly -Lys - Amide
P5: Acetyl - Arg -Gly -Val - Val -Gly -Lue-Gly -Leu-Gly -Lys - Amide
2) 73 /F Mixtuer £0.10ug/ pxl
Gly Ala Val Leu Ile

AT AT

QB : 7154 00 0B CBuffer

. 25mM-Sodium Phosphate  with Modifier pH2.5
OFxv¥J1Y—1:75 X6 0an

OModifier © SOmM-Alkylsulfonate  and  500mM-Z1 Methyl

1) Alkylsulfonate I ¢

2) Methane sulfonate Cl

3) Propane C3

4) Pentane CS

5) Hexane C6

6) Heptane C7

7) Octane C8

O :uv1i85nm
OB/E: 15kv
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Analysis of insulin by capillary electrophoresis

SATOSHI NITTA ,HIDEO SASAGAWA ,CHIKAKO YOMOTA »,SATOSHI OKADA
OTSUKA ELECTRONICS CO.,LTD |,
National Institute of hyglenic Siences,Osaka

Insulin is an unstable polypeptide, with an amino radical liberated at 21
position of the A-chain and at 3 position of the B-chain, and thus, 3 types
of des-amido body are generated. This sample has been analyzed by disk
electrophoresis and HPLC up to now with insuficient result of separation.
For this reason, we made an examination on the analysis method for insulin
and its des-amide body by means of capilarry electrophoresis measurement.

1. BCHIC

tb4>zu>ﬂ*§i&£u&7¥F?59~H%kéﬁé%ﬁ&btﬁ&%ﬁ&ﬁ
RAE¥BNRBICTA7 I Fha YAUIBECS, TRT7TI FEEIVRY YDAD 2
1fi&B%m3ﬁl:ﬁ§?6721<54=’>¢0)75J&t‘ﬁﬁ?‘é:&l:&é&%bn'c
uao4729?*0?275Fﬁm&*émmmoﬁﬁﬁmﬁﬁté:au&ﬁ%ﬁm
ﬁmaigtcefﬁéoﬁ&$?¥429%§ﬁﬁ56uuHPLcm&94y297
POFRT7 S FhORENRIHSNTELEN, ERTH-Y. IBF+HTHY. 1>
AYVRDFRAT = Fﬁ&ﬁﬁﬂﬂb\?%ﬁ&ﬁ‘é‘e&}ﬁta:&b‘iin‘cuéo
%:?*reau—%ﬁﬁﬁt&é4>zu>&%m?z7sFﬁmﬁﬁmﬁﬁﬁﬁco
WTEHALE-OTOEET 3,
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ERWI=, £/, Flnfm & LTAS 7 -NERWNT10~3 O%DEEHTHALE,
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Eﬁmﬁﬁtﬁﬁﬁm@ﬁ?éo47197&;173P¢4yzu>twﬁ$%#%§
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SEPARATION OF OXAZOLE DERIVATIVES OF
REDOX COENZYME PQQ BY CZE

Yukihiro ESAKA, Yasuo YAMAGUCHI and Kenji KANO
Gifu Pharmaceutical University

Condensate products (oxazole derivatives) between coenzyme pyrroloquinoline quinone (PQQ)
and several o-amino acids were separated by capillary zone electrophoresis (CZE). Addition of
acetonitlile to electrolyte is essential for reproducible and complete separation, which appears to
prevent oxazole derivatives from adsorbing on capillary wall. A good bit of new information
concerning the condensation reaction was obtained. PQQ spiked bovine serum was also analyzed.
Type 1 oxazole derivative was detected predominantly. This result suggests that most of PQQ in
mammalian fluid exists, if any, as PQQ derivatives, most likely as Type 1 oxazole derivative.

(=] B> L RBEShERILETESEY DX/ Y%/ > (PQQ) OHAFKRIRIT IF
EOH EIZ SN T BRABEA THS (1) . Fxix. BEHP L CHEECP QQoOMBEBEEHA L
R RRORI B RS L. AR OB P QQORREFT>TVD. ZORKR £< O
B P Q QIZEMAWE & Kt Llc Bl & 72> TR BIER K> TW B BERRNZ LARRE N,
LiedS » T RESH LS IBHSOP QQORERDEEIL R >TE. PQQRT I/BLERK
REL. %9 — Ak aBERTs (2) « 22 TERHE TR XYY — A MEE2ERRTOP
QQOEEFRDO—-S LFE L, 207 I/ BEDOBVWISEEEREND LEDINSA XYY — A
MkE —EAET B L ENE L. A—E#ekb. BARELETEREZFT XYY —AH
kD HHEICIZC Z EASEY THD ¥ L. BEFORFITELY CZER ko TEHES XYY —Aff
kD —AIBICEIL. e, BET I/ BEPQQORIBR SVWTHH LRAMRAB /LN, &6
. PQQEMmEREEMr L. £#hTOP QQOFERRILOVWTER LI,

(8] R 339V —AAER PQQ/ABMKOOLM) &7 I/ E/kiSIK (0004 g1) % 1:9 DOk
BTRALTERSEL LD 2o, P QQiEMm Halihiz. PQQe4micimL., Thzl0fE
BOEHAKKTEIFL, pHAZRORAS Y TFAT AN THHLE DO THD. CZE: BREBIZ
20 mM NazHPOs aq.: 7 b=k U (ACN) =5:1%ZH0k, ¥ ES5 Y —iZAE 5S0um . £2KS50cm
(F%E30cm) ObDEAW. BHIZIZUVIDEC-100-11I(Jasco) %, MEERFIZHCZE-30PNO (HA%E
Ly ParysFafLvX) #2ERALE,

(&R 2 #22] Figure 1 2. 39V —AMMEOBEXBREZRT, T39 — a0 8ixE
BT b=PF YA EEMTRZ L TEREINE, HKBBROADHEE XY ES Y —ORNENZ R
ORE LRDLOILZBEENRL N, BREXELLEL., MCRRHETLTE 2dof. BBEEP< ed,
FRAELERBICHEMLES, 7TER=PIABROREFTH o k. RHEHBRRXIXYY -1 1 BT
50 fmol (A=420 nm, SN = 3, 10 umol/l, 5 nlinject) BE TH-7c. IZLOFBEBE (X2 /) -1, VFH
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SEVERAL ANALYSIS METHODS OF PROTEINS BY CAPILLARY ELECTROPHORESIS
TECHMICAL BUSINESS SECTION, OTSUKA ELECTRONICS CO.
KATSUSHI SASA AND HIDEO SASAGAWA

Separation of basic proteins by capillary electrophoresis has been explored with
various analysis methods (solt additive effect,pH effect,amphoteric electrolyte addi-
tive effect,surfactant additive effect).

In this time analysis, Lysozyme (basic protein,pl=10-11) was experiment in the dilute
phosphate buffer solution. The phosphate buffer of rather low concentration (pH7.0;
ionic strength 0.014 and contained SDS) was used in order to keep the temperature rise
by Joule's heat. The electropheroguram of lysozyme obtained a sharping single peak and
the theoretical phate number was more high resolution than other analysis methods.

1. ¥

Xy I Y —BRKMCL I UNIBEORBICBNT, BEEES U NIBEDXFYES Y =D
BESEEIC XA TWS. coMLAkE LT, HENSEEOBEHBRZHNTpHOO Y M
— L RHEH L AMOEMSEBET EbhTns. V2 LkL, BREOBHBREZHEHTA LD
a2 F P T —ATOBE EEBSECA. (19 b THI1I0TCER) . 40, &
BES O NRIBETHAY YV F— ARV TEE ERANZ 2101 F VEBEOBWESREEIC LS
SAkOBREEBT o1z,

2. B

B YV F—AlES i gmatt®, FMEFNLT IV (BSA) EMi 1 esttobOEANV.
BA 4 VBEORERKZE, pHT. 00 VEBEERE (t=0. 014) AW
SERAFX eIy, AET75um, £850cm (FHR3 7. 5cm) 07 2—XKVY
HEEZAN, ¥y S5 —BSARBHEIAEETOCAPI-3000T8BC 1.
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Fig. 1IZA5N24LDI21 00mM JUBEHBRELHW7Y -V —rFr U5 —BSHK
e LsrYVF—Aa (pl=11) oxlrbuzzuZsali7u—RiiD, F»Y35 Y —H
HWOBE FRRHSCTHS. UL, EBEOREGHRETHE. RALBEDYYVF—LLZRELT
LF YT —ADEBICLYVY—s3REEN T2, Thid, DLTESHE051 4 VEEE
Bl T2 IRLDVEELMRAIMEBHONS.

Fig. 2icSD SMM#A U1z (CHRBELBEXZVWER) VY F—ADEA >V BEOEHRBERI
BUATL 2072035 0%5RT. YVF—LADOE—2F, $¥0. 2HBLIATREXh S8
WH—E—28 i), o) —AROEELRDBILAYHSNLEP T,

-, YORERBEESALEXNZ2P1X10MOBSA (pI=4. 8) #HWTSDS
MO L ARERBABC 2o, SDSUEA#L/BSADLZuaTzul35ald,
VS F—n L EREICEA L T ENWEFR L DENVWB—-EY—oB8oNhl:. ThfhdDpeak
height ThE+sE, SDSAEALLABLAENDIIH L 4EZORESEOSNT:.

4AE, SDSHES UKA 4 VBEOEBRBRICLE Y Y NIEONNAEIE, SPBEETY 2
— VRIS L AEBAZT RN EBbb ol

T
2 e
— i ——— rz's LD I B M CR L B Ialé
10 20 30 (min) T -
Fig.1, SDSHEA L TWRWNWYYVF—A Fig.2, SDSHEA LYYV F—LD7
D7 xa¥3h, 100mM Y EBEHS =a735 A, BALVHEEDY VEBES
W (pHT7. 0), HIV[EE B : B (7. 0), HIR[ERE /EHiHE :
TkV/T3 A 15kV/12uA
4, BEIER

1) Mingde,Z.,Roberto,R.,Dave H., and Tim W., J.Chromatogr.,516(1990)123-131.
2) Ernst,X.,and Karin,S., J. Chromatogr.,545(1991)397-402.



& IR ZEE D N v B — ESUGKkEY
41 _ER L UNT — 5 ¢ T 2P e T oD §FAE —

GEBASE. w79 I5KEMER L) OXE$#E - Stellan Hjerten

CAPILLARY ZONE ELECTROPHORESIS OF PROTEINS:

A NEW TYPE COATING AND ITS ASSESSMENT
Faculty of Pharmaceutical Sciences., Kinki University and
Department of Biochemistry, University of Uppsala,

Biomedical Center
Kanenobu KUBO and Stellan HJERTEN

We propose a method to coat fused silica tube with hydrophilic polymer, such
as methylcellulose and dextran in order to eliminate electroendosmosis and
adsorption of solutes onto the tube wall. The coating was not split off upon
exposure to a 5% solution of SDS at pH around 12 during a period of sixteen days
or to 0.5 M HCl during 10 days. The high stability of the coating permits
electrophoresis experiments at extreme pH values as well as neutral one and
allows short washings of the electrophoresis tubes between the runs with 0.05 M
NaOH contain-ing 5% SDS and with 1 M HC1. These washing solutions release
efficiently those solutes which have a tendency to adsorb onto the coating,
which is a prerequisite for reproducible runs.

1. BUHIC XY YT7—7Y—DFrETY—BREKPICEIZIUNIJHOTED
BER. ¥y —HRANDFNSOREFEAEDEISK L THRETIPIDLD >TWY
5, chRBREEHOMEEICLEZPELOLV, FUNIJHERFEHBEHICYS ) —LAF
VICRET S, L LI UNRIBERBARLERBALZEDTFTH DL, T THAETE
BR. ZLTCHE. 7ILAVCERELEHRRAESFTHEIAFILLLU-ZAZLTTX
2ArSvEIA—F4 v IMELTEFYEIY—HRBREI—-FT 4 VT L. ZNSOE. T
AVICHTI2RER LSO TCCEBEFLUCEEE I U JHEOERKHIZER I DI LICK
b, roa—54 v I7EEZFEML L.

2. ER Xy 51— (0.05x150(110),300(260) mm) DETHLEE. 0.1M NaOH,5 min or
IM KOH/MeOH, 3 min—0.1M HCLl. #E{E4k. 0.4% Bind-Silane/Acetic acid,pH 3,=15h or
50% Bind-Silane/Acetone, =15h, 2—F 4 ¥ . 0.7% Allyl methyl cellulose (or
Allyl dextran(T 40,T 500))/50 mM Potassium phosphate, pH 7.4(50041), 10% Ammo-
nium persulfate (7.5 1), 5% TEMED(7.5p1),215h, ¥ a—7 1 VI HOBKRE,

5% SDS/pH 10-12, 1-2 day. 7V MAFLELO— 2O, 2% NaBH./2.5 M NaOH
(10ml) + 2% Methylcellulose/H,0(10ml), Mix— + Allyl glycidyl ether (2ml), Mix—
90h—Dialysis (or after neutralized) —Freeze dry. 7YNLTFX A+ I VOARK. AHEN
CTUMAVEN-AD B A L B O k. EBE, 200 v/em.
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KB THD. W21 5% SDS £ &¢70.005M NaOH 2 1 S HERTFEL =B A IO WTR
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BEHAVIOR OF THE COMPLEXES FORMED BETWEEN SODIUM DODECYL
SULFATE AND POLYPEPTIDE DERIVED FROM BOVINE SERUM ALBUMIN

(Inst.for Protein Res., Osaka Univ.) M.R.Karim, S.Shinagawa, T.Takagi

Electrophoretic mobilities of complexes between SDS and protein
polypeptides derived from bovine serum albumin were determined by free
solution capillary electrophoresis to assess its performance in
quantitative studies of electrophoretic behavior of such complexes.

1. INTRODUCTION -
Complexes formed between sodium dodecyl sulfate (SDS) and protein

polypeptide are the electrophoresing entities in SDS-polyacrylamide
gel electrophoresis. Quantitative discussion of the electrophoretic
behavior of such complexes must start from that of their absolute
electrophoretic mobilities in free solution. We have been badly lacking
in a way to obtain such basic constants. The present study was
undertaken to assess the performance of free solution capillary
electrophoresis for the above purpose. Some of the data obtained were
crosschecked by coniparing with data obtained by Tiselius-type free
boundary electrophoresis and electrophoretic light scattering.

2. MATERIALS AND METHODS
Bovine serum albumin was various in the mode of modification of its 17

disulfide linkages: intact, reduced, reduced-carboxymethylated(RCM),
and reduced-carboxyamidomethylated(RCAM). Electrophoresis was carried
out using a capillary electrophoresis apparatus(CAPI-3000: Otsuka
Electronics Co., Hirakata, Japan) at 20°C. Polyacrylamide-coated
capillaries with an internal diameter of 100 a4 m were used. The
capillary as well as the electrode vessels were filled with 50 mM sodium
phosphate buffer, pH 7.0 containing 0.1% SDS. Orange G was used as an
internal standard. Electrophoresis was also measured using an
electrophoretic light scattering pho tometer(ELS-800:0tsuka Electronics

Co.).

3. RESULTS
Figure 1 illustrates a typical example of electropherograms obtained.

All the preparations of polypeptide derived from bovine serum albumin
complexed with SDS gave a single symmetrical peak in addition to the



internal standard peak of Orange G. All the data obtained are compiled
in Table 1. Electrophoretic mobilities of the internal standard was
firstly determined for each of the electropherogram obtained, and were
found virtually identical. Considering the use of several different
capillaries during the measurements, this can be taken to indicate that
the electroosmotic flow was always completely suppressed. Thus
electrophoretic mobilities of the complexes were determined directly
without referring to the internal standard. Electrophoretic mobility
was also determined for RCAM-bovine serum albumin by electrophoretic
light scattering to be -2.71x10™* cm®*sec *volt™ under the same

condition.
Table 1

Electrophoretic mobilities of
complexes between SDS and

Curea.

0021 =

T
R

polypeptide derived from
bovine serum albumin.

Mobility x 10*

Fig.1 Electropherogram of RCAM Complex (cm®sec™*volt™)
bovine serum albumin. cappillary -
effective length, 49.7 cm; applied

& ppll Denatured BSA  -2.43 % 0.013
voltage, 4.7 kV; current,58-60 u A; Reduced BSA -2.67 + 0.004
detection, absorbance at 280 nm. RCM-BSA -2.71 £ 0.014

Left, protein complex; right, RCAM-BSA -2.72 £ 0.008

Orange OT.:

4. DISCUSSION
The electrophoretic mobilities determined respectively by capillary

electrophoresis and electrophoretic light scattering agreed
excellently. Moreover, they also agreed well with the value determined
previously by Tiselius-type electrophoresis. This can be taked as to
guarantee the use of capillary electrophoresis for determination of
absolute electrophoretic mobilities of the complexes between SDS and
polypeptides derived from proteins.

The electrophoretic mobilities determined for the three derivatives
of bovine albumin were surprisingly similar. The RCM-bovine serum
albumin molecule has 34 additional negative charges compared to the
other two. Such an equalization with respect to electrophoretic
mobility in free solution has been pointed out to be a basic premise of
SDS-polyacrylamide gel electrophoresis, but escaped from detailed
study due to absence of suitable electrophoretic technigue. Capillary
electrophoresis seemed to be the best choice as the technique for
obtaining reliable absolute electrophoretic mobilities of SDS-protein
polypeptide complexes. The underlying mechanism bringing about the
equalization of the mobilities must wait future detailed study.
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CAPILLARY ELECTROPHORESIS OF HUMAN SERUM PROTEINS

1JASCO, Technical Research Laboratory, 2Depertment of
Lavoratory Medicine and 2Division of Biochemistry, Institute
of Medicine, The Jikei Unuversity School of Medicine
Yasuyuki KUROSU!’, Yasuyo SATOU'’, Katsuhiko MACHIDA?’,
Keiko TOMARU®’ and Susumu KURIQKA3’

We investigated the separation of human serum proteins by using capillary
electrophoresis (CE) in solution. The CE with coating reagent gave no better
separation. The resulting method used was with sodium borate buffer at pH 10.0.
The CE profiles of serum proteins were very similar to those by cellulose
acetate membrane electrophoresis. The method was successfully applied to the
analysis of serum proteins.

1. LHK

Fy S5y -—BE%E (CE) BRIIHEFE*BUOCELONETH D, TORER
MBS GREHE 3 nl. ¥pe) . EREEST GERI02 D) « BELRRE (BEK
o< b Y574 —HHOBRECEL CENEh D, TOBRREENL LSRR
S RERIN, FOFRAELHEEEATVS,
KL RSECIDFYESY —BRKBEO R VA VECH T HEBNKRE (BRWE., HiF
BEDOTk, 2—F4 5% - BWFOFEREZE) 27U —V—VTiT- ik, MEIMTK
BHELE, S5CRENEBRKEEO—2THILIn—A7 T~ (CA) REK
WENE HBER BT AL REL > TCZEDOFEREREEL .
2. L5k
-1 EEIVAYVE ME7ATIV, UVF—A IFTRnEY, ARTLT 3
v, MUYy AL X —, FSVAT7=2V Y, URRIVF7—EA, MNUTVI—F
V. Fhro—he, AVAYVEFEAL L MBEOHEE 2V bo—nIMmiFE (FEHE
TE@HBL, Control Serum 1) . EEIME BEENFL?ZhFhOSINECS L TUTO &
SWCHABML E, Okro-A7€7F—1b (CA) BE: MF*Z20x ALk, @F v
5y —B&KkE (CE) &: 15 M EF M) YAZEL20 oM V VEES Y ¥ LBEHK
(pH 7.0 &, 5 % BEXEI L) CmMBFERFRL =,
2-2. CE#
ORE : EfK. BHRAORYEE UV VBRCKEEF PY Y A, KEHLY F 9 LKA
VBRI DR EFERAL, 2 —T 4 VI/RIELZRENMFELTROODORFERAL 2, 7
veE=7, YUYV, CHAPS : 3-[(-Cholamidopropyl)dimethylammonio]-1-propanesulfonat
e. TSAC : Ttimethyl stearyl ammonium chloride, k2 VY, A NS4 b, RY T F
VYLIVP-T70, 7v7x54VI[pH 4-6], 7V 7% 54 v [pH §-11], AFL 73 ¥,




@O x5 Y—: KUEI2—-AFYYH (B0 pum LD x 28 S0 cn) 2FEAL
QOBSHKEEE: ¥ v 5 Y —BEEKEIY A7 LACE-800 (&S KED 2EAL %),
@R T BB oEREL. SVWERERVESEYBI D, BHER. HFINAL
WM OEEOMN BT 2o KB EEBE 12 kVE 2IX15 KVTITV., BEI0D UK
TLUt#. kEiE. BESHBF Y5 Y —kEREXRL. BUSHHERBREERLY
L L, ZHEFYET Y —HREBERLTRSTIHRTITo 2, ABRHM7AVE (%
% 5 cm, 10 sec, ZEAE $3-6 n) K& DiT- 1

OYE: 7a—eAlFRC LR AV T4 vkE (HER200 m) 217- %,

2-3. CAE®

DCAE:+57x7 (6 x 24 cn, FA MY DARED) AL %

QBSIEE . 2 HEEKIKENREEFED-3200 (a2 £HB) 2EAL L.

@ik By T SN X —ViEE g (70 nM, pH 8.6) BfEA L MiFEMEX0. 3 ul/0.5 cm
g (EREOmESER0-50 ul) &Lk, 0.6 nA/cnOEBROFKMETIILHEKEIZ 1T - %0
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SODIUM DODECYL SULFATE - LINEAR POLYACRYLAMIDE GEL-FILLED CAPILLARY
ELECTROPHORESIS FOR THE MOLECULAR WEIGHT DETERMINATION OF PROTEINS
Manabu NAKATANI* , Akimasa SHIBUKAWA ** , Terumichi NAKAGAWA **
*Pharmaceutical Research Dept., Nippon Boehringer Ingelheim Co.,Ltd.
**Faculty of Pharmaceutical Sciences, Kyoto University

Sodium dodecyl sulfate (SDS) - linear polyacrylamide (LPAA) gel-filled
capillary electrophoresis using a coated fused silica capillary has been
developed for the molecular weight determination of proteins. To suppress the
electroosmotic flow and to reduce the adsorption of proteins, the inner wall of
the capillary was coated with LPAA through Si-C bonds. Acrylamide (AA) solution
containing SDS is filled into the coated capillary and then polymerized. The
electroosmotic flow rate in the coated capillary was substantially zero
(unmeasurably low). Compared with the uncoated SDS - LPAA gel-filled capillary,
the durability and the reproducibility of the developed capillary were markedly
improved. An excellent linear relationship existed between the relative
mobility against a marker (Orange G) and the molecular weight of proteins. The
relative standard deviation of the relative mobility was below 0.5 %.
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HE, SDS-PAGEZ2F+E5 Y —BREKBEZAVWIEAEARUVCRIRTF KOH
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Vinylmagnesium bromide(1. OM THF /A#) & Aldrich Chemical Co. »SBAL 7o
Thionyl chloride, Acrylamide (AA), N,N,N°,N -tetramethylenediamide (TEMED),
Ammonium persulfate, Orange G, 2-Mercaptoethano!l WRFIXHE T WA, S, BEEEQH
B SignathoBA LKL, BRK#HH/ Yy 77 —1d Protein Gel-Mix Running Mate 5X
TGS Buffer(Life Technologies, Inc.) % {HfH L7, Fused Silica CapillaryldGLy 1 =
VAN OHBALL, Fr VT —BREFEERIBAS D CE-800 2EA L. AE
Liiﬁ'éﬁﬁf:o
2. YLEE\EF+ES5 Y —DHEYY

DF+ ES Y —%1IM NaOH THEEL /%, Thionyl chloride2RIGX ¥ %, (QEZR(LL
I:¥+» ES5 Y —HEIC Vinylmagnesitm bromide RIS X HE_LEABATZ, 3)
TEMED RUBHEB 7 v v ALtHKME/ v—23FALI—-F4 7T 3, WF+ S
J-NERBKTHRIKERT S (a—74 VIET,Fig. 18R) (5) 3—F4 7L
tFvESU—IC SDS 288 MM B/ —BAEZRBEL, EAXIH 3,
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4.9nM Tris, 38.4mM Glycine, 1% SDS, 1% 2-Mercaptoethanol/ABICBHEAXEHM L

80 CTISMImE L7z,
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Lo THEHEMRAKELALETEIEL b B, Fig.d IEMBEHELEHEON FE
OMEA 7Oy P LERTH 3, COBROHEMBREISVEBEMN 5% O &L & 0.997, 7%
DEX0.999, 9% D& X 0.999TH-7%o —H. CDI—TFT 14 v LkF+EFTY—%1
APRBEHLLBIC., BIEA LV FLAET—H—ELTBERBBHROBEEIT > M 6 Bl
BIBRBIhLEh- DS, ERBEROEBENHBANEZ N,

Migration Time of Proteins
Migration Time of Orange G

Eq. 1 Relative Mobility =

(1 =S8i-0H + S0C1, —— =8i-CI + 80, + HCI
(2) = §i-Cl + CH,=CHMgBr ——> = Si-CH=CH, t MgBrCl |

CH-CONH,
CH,
(NH.) 28,0, |
{(3) = Si-CH=CH, + CH,=CH-CONH, —m = §i-C-CH,;
TEMED |
CH.
I
Fig.1 Coating Procedure (|IH-C[JNH2
e
~4
T OG
SRR 1
E 4 3 150000
:’_16 .g 140000
’_ 5 136060 |-
20 :9—— 6 120060 |
: : 7 116006 |-
24 .
"min. r’— 100000 |-
996606 |-
Fig.2 Electropherogram of SDS-Proteins using the Coated Capillary € cooea |
Capillary: T5um i.d. X50em(30em to detector) 70000 |
Gel: S% linear polyacrylamide :Sega
Buffer: 49mM Tris, 384mM Glycine, 0.1% SDS, pH=8.7 o ®
Separation Conditions: -15kV 12«4, Injection: -5kV 6u A 10sec. seone |-
Detection: UV/280nm, Peaks are identified by number in Tabie 1 40000 |-
30000
20068 |- o
10008 _?‘ J
e L I i 1 ! i
Proteins MW % R.S.0. (n=5) toors o2 25 3 as g
Coated Uncoated Relative mobility
1. a-Lactalubumin 14400 0.44 0.43
2.Trypsin Inhibltor 20100 0.33 0.74 . . R I
iy Cal{:onlc Anhydrase 30000 0 37 o 68 Fig.3 Molecular Weight Calibration Graphs
4. Ovalubumin 43000 0.00 1.32
5.BS4 67000 0.28 1.72
6. Phosphorylase b 94000 0.39 1.52
7. B-Galactosidase 116000 0.22 1. 36

Table 1 Reproducibility of Relative Mobility
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SIZE SEPARATION OF PROTEINS WITH SDS GEL
CAPILLARY ELECTROPHORESIS -

Tadao AKIYAMA, Kayo FUNAKUSHI, Takashi SATOW‘
Beckman Instruments (Japan) LTD.

Size separation of proteins was achieved in 20 min. by
employing SDS gel capillary electrobhoresis with physical gel
(linear polymernetwork). This technique has the migration time
reproducibility of better than 0.3CV%, the area reproducibility
of 2X, and the area ratio reproducibility of 2% (N=5) with a
standard protein mixture. The correlation-coefficient between
molecuar weights and migration times was 0.993. The SDS gel
capillary electrophoresis may be an excellent alternative of
traditional SDS-PAGE.

[k HIC]

RUZ720072FERBVWELSDSBEAXME (SDS-PAGE) 3. ¥y
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B8 £+ ESY —RBMAFKHEBTRIR I T VHOP/ACESRF A2IIIEA W, ¥+
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WKEIT—9RF—-2ag vV I7box78R0I,
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SDS Electrophoresis of Proteins——Features of Capillary Gel
Electrophoresis Compared With Column/Slab Gel Electrophoresis
Takashi Manabe and Shigeru Terabe

Faculty of Science, Himeji Institute of Technology

The performance of capillary electrophoresis for protein separation was examined using
polyacrylamide gel-filled fused-silica capillaries. Solution of acrylamide and bisacrylamide
(3-6%T and 5%C) was filled in the capillaries (i.d. 75pum-200pm), then polymerized.

Proteins (Mr ranged from 17,000 to 116,000) were separated according to their molecular
mass by capillary gel-SDS electrophoresis. Features of Capillary gel-SDS electrophoresis,
compared with column/slab gel-SDS electrophoresis will be discussed.

1. FUHIC

F+ 7V -BLRKENL. kBPICRIETES 8P, ¥+ ESV-OHBRENXLTHIE
THEFRNOIBENI S TXBRE, ¥ /NI EOERESBMTEE LUTOEEE KA
TWBEEZOND, BEOBORYTIUNT IFFVEF Y ESY—ICRBL, 737
BHOH A XABWATRETHE I ERTTICHE LI, JOXINREBROH2HEE, 14X
SBEOBEICOFFRE LUTHVWA I ERERTRETH S0 TOHmEMHENSY VN7 ED5
MR ORI EBEHICT 2 EbPOM o, ZCTHEOEERY 77 UAT I KF IV
¥ E5 ) —ilRBUTSD SEREKBET O, I AMFRISNVERNHEDSDSE
KKBDGE LR LT, DRI Z0DEHNT,

2. HikEHR

SNy ERRNE Y 7 <t SEA UTcytochrome ¢, myoglobin, carbonic anhydrase,
ovalbumin, albumin, apotransferrin, phosphorylase b, -galactosidase %t fz, Th oDk
RIEThThMIIIR CBEIREALDICRE L. SDSEEMEZNENL %, 20%D
BEICEALOICMA, 100C3aMBALI-bOEESKEARARE LI, ¥+ ESY -8
KKBEBEIART b5 T4 Vv 7 AHOBRAIESHNKEESHSCL00iIcF+ EF Y 5%
ATY Ty —%M3 1 b0%AG, BB, AMBMEREREMAELI, 72a-XFV A+
ESU—RBAR3T5um, AR7T5F/13200um, EX (EREME»SRIBEET)
#2. 5cm~#10 cmObOEMVE, RYTZ7YNT I KV, 77 UAT 3 KEN,
N —AFVVEXTZ7UNTIFR (bis) OEEOR (T%) #3%~9%&L. bis
DOE4E& (C%) 25%E LT N, N, N, N =FrIAFNIZFVIITIY
(TEMED) &BHRET VEZULTHF+ ESY —HTEAI /., ¥IARERIZO.
025MMY XY (pHS. 3)1i20. 1%SDSEMAI-bDERAN, AEIIE



BRIOS IV ESICEERMT 2, BEXIKERMEEA N, BHRMEN]L 2 ¢ AZBZ LOFEH
TEBETHE LU,

B1iCHIEY v/ 7 8%5HE200um, FERT. 0 cmDF+EFY—, 3. 6%TR
Y77 YIVT I FFIVTHELIIERT, BEHE0. 7k VOEEE T4 BHBIKEIZRM
Utce TROY X EBRGFEO/NEVEIZH S 0 3ORICKRIEIN TS, REELMIEL
BoFy ESY—2HOTT VERBE U, 1 0E~2 0RO E UAMHTIREETH - 12

HIL/ AT TROFNVERNBHEEDSD SESKEIEBETEE, F+E5 Y —BKIK
bWV TiE, 1) 7 UV BABEIERNOKRIET 3100, LHEROSIVEEER VA,
2) BYRUAINERRRICT A7, BREENISRB. D OEBRTOHT 3. 0EERE
Ehviohas S, BEBRERRLLEET. 3) 2) oflld S, REHoLERK, 140
BERTEAKEHESTH, BEOLREEETAVENDHD, AR200 umOF+ESY —
AROEEES, 28 0mmOEABRIICL->TY v B4 BRIET A DORIENHERT
IngBETH-T. THEASL/ A5 THIVLETERFE (Coonasssie brilliant blue R-
250) % . BRI T B0 EEN 1 00 n gBETHIDICHE TS L. BRETHS
EWZ B, ‘

T% 3.6% 2
C% 5%
id. 200pm
L(total) 18.3cm
{(detector 7.0cm
sampling 0.7kV,4sec
V(total) 0.7kV
E(V/L) 38V/cm
t 11pA
curren g IDENTIFICATION
1
1.myoglobin(17,200)
2.carbonic anhydrase(30,000)
3.ovalbumin(42,700)
4.albumin(67,000)
A2g0 s.ovotransferrin(76,000)
T 6.phosphorylase b(94,000)
7.8—galactosidase(116,000)
0.001
3
5
4
L 6
b 7
! | i |
0 10 20 30
min

1 Fig. 1 Separation of proteins by capillary gel-SDS electrophoresis
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SODIUM DODECYL SULFATE POLYACRYLAMIDE GEL CAPILLARY ELECTROP-
HORESIS OF PROTEINS
(JASCO) Toru Sasaki, Masaaki Senda
(Saitama Univ.) Tetsuo Hiyama
Sodium dodecyl sulfate polyacrylamide gel capillary electrbphoresis
(CE/SDS-PAGE) of proteins has been performed using a CE system of Jasco model
CE-800, reconstructed partialy. Gel filled capillaries were prepared without
pretreatment of inner surface of capillary. The size seperation mechanism was
confirmed by Ferguson plots of standard proteins. An excellent linear
relationship(r>0.99) existed between the peak mobility and the molecular
weight(log.). The result of molecular weight determination was similar to
the result of conventional SDS-PAGE. The reproducibility of migration time
on the same capillary and from capillary to capillary were 1.6-1.9 %(RSD, n=5)
and 1.7-2.3%(RSD, n=5), respectively.
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EI-IIVEKKEIEITIBE. W -ONBLAER, BEELrEhT0wS, 2 LaL,
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(B VAVEOHE) BREEBBLOVVOIFVYI-HEER, 2 MEETHED &
WHEERTRLE (K1), 2hUTOBETR. B2 FEE (9 FE10,00000TF) OB
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(S BED )  CE/SDS-PAGER BV TZEEI L, FEEBIIE DN FSEI VT LD HEER
NTWwW3Z ¥ ®Ferguson plotk K VMR L, FLEIWNIEOBBE L & FE ORI,
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Application of capillary isotachophoresis to analysis of
vitreous humor.
Ono Masataka, Yamanouchi Haruo, Dewa Koji
Department of Legal Medicine Niigata University of Medicine.

Analysis of vitreous humor from 57 autopsy cases were performed with the
Shimadzu capillary isotachophoresis(IP-3A). Standard isotachopherograms of
vitreous humor from 18 persons were recognized two remarkable peaks( A and B
peak) with reproducible many peaks. The relative time (AoT) from azid ion peak
(Ao) to eachpeak was calculated per the time from Ao to ending peak (E). AoT of
A and B peak in standard isotachopherograms was respectively 34.8-41.5(average
37.9) and 56.6-62.1(average 59.3) . The height of A and B was respectively 11-
130.0mm (average 52.5mm) and 14.0-84.0mm (average 42.5mm). Six cases by death in

conflagration showed high B peaks and another high peaks folowing B peak.
Two blood loss cases showed lower peaks than standard patterns .

Fxid, ChECTHEASEEREREKB (Y ya)d)izckh., b biliiE. R, DNAIZOWTH

MLTE %2, 5. BERHEFEIZOWTAY YA EIEZOWEZIT>THE,

(KB LU FHE] ,
PRAEEFHREEZHETIT - AaIEREASTHOBKHE FELZRABE LA, 1V

JEEBE(BRIP-3MDVTAHZFIIMOFEPHOBRHAF Yy I —2FEHL. V—-F 47
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: pH 3.5~9.5)2 1:3TIREALEAZBDIuIZFEALE, BEOY —IFILEBRMT LIERED

HD—F 4 o BEBEOL)OHBI T, 150uAGT). DuA(12~203)DEBHRTHEKBEL =2, KEN

-, HE24nn(L P 16)TOUVRINY — 2 2 REF L %,
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CAPILLARY ELECTROPHORETIC MEASUREMENT OF CHANGES IN CENTRAL
NERVOUS SYSTEM DISEASES IN THE CONTENTS OF A LOW MOLECULAR
WEIGHT PROTEIN COMPONENT CHARACTERISTIC TO CEREBROSPINAL FLUID
Kyorin University School of Health Sciences
Atsushi Hiraoka, Eiko Ito -and Isac Miura
Department of Neuropsychiatry, Chiba National Hospital

Munekazu Hattori and Itaru Tominaga

Capillary electrophoresis was applied to the analyses of the
protein and amino acid components of cerebrospinal fluid (CSF)
samples and fheir fractions (ultrafiltrates and concentrates).
Under the conditibns employed, a peak responsible for the compo-
nent with molecular weight of 1~3 X 103 was detected on the ele-
ctropherograms, and change in its CSF contents in various neuro-
logical disorders could be measured by the mixed analyses with
an internal standard sample. The results showed its remarkable
increase in CSF of multiple sclerosis, and it was tentatively

identified as ﬁ-trace protein characteristic to CSF.
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Electrophoretical observation of Genetical Polymorphisms in
Serum Protein of Dog and Cat
Haruhiro YOSHIDA , Junko HIROTA'’, Hiroyasu EJIMA?®
Laboratory of Physiology, Senshu University
1) Musashi-fujisawa Animal Hospital
2) Nippon Veterinary and Zootechnical College

Blood samples were collected from Dog and Cat including both healthy and sick

individuals, and genetical polymorphisms at Gc, Hp and Tf in the serum loci were
examined by Micro-two-dimentoinal polyacrylamide gel electrophoresis (M2D-PAGE),
and Isoelectrofocusing(IEF)-PAGE and Capillarytype isotachophoresis(CITP).
Gec and Tf in Cat serum are under control of 2 alleles and have three phenotypes
as F, S and FS. Tf in Dog serum are under control of 5 alleles and have 9 pheno-
type as AB, AC, B, BC, C, CD, BE, CE and E. Hp and other proteins’ quantitative
differences are found by M2D-PAGE and CITP.
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Table 1. The phenotype frequencies of Hp, Gc(Pos-Alb) and Tf of Dog and Cat Serum
Dog Hp - H M L Poa 11-2 2 |Tf AB AC B BC C CD BE CE E

Healthy | 80 7 50 23 79133 40 6 [80| 1 7 17 31 22 0 1 0 1
Sick 52 |13 29 10 52131 12 9 (59| 1 0 8 20 28 1 0 1 0

Hp H M L |Gc F FS S |Tf F FS S
Cat 49 |17 27 5 50| 7 2221 [49|17 27 o

Figure 1. Isotachopherograms of Dog and Cat Serum .
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DEVELOPMET OF MICROPREPARATION SYSTEM FOR
CAPILLARY ELECTROPHORESIS USING BLOTTING MEMBRANE
AnaLyTiIcAL and MeTaBoLic ResEaRcH LABORATORIES, Sankyo CO,.LTD

Tomonori KONSE, Tatsuhiko TAKAHASHI, Hisomu NAGASHIMA
Teiki IWAOKA
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Micropreparation system for proteins and peptides separated
by capillary electrophoresis (CE) was developed using blotting
membrane and modified microtestplate which functioned as an
electrode vessel. The system was evaluated for the diagnosis and
the purification of the enzyme commertially available. The
enzyme separated by CE was collected in a concentrated spot on
these membranes without being diluted and the activity was

successfully measured.
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Membrane Fraction Collection for Capillary Electrophoresis

Yung-Fong Cheng,Martin David Andrews,William Carson (OT.Sakai
Millipore Corporation, Waters Chromatography Div.

This report describes a new and simple instrument system combining high performance capillary
electrophoresis and membrane technology. CE fraction collection is successfully implemented
using a membrane assembly at the exit end of a capillary to complete the electrical circuit for
electrophoretic separation. This membrane assembly comprises a PVDF membrane, a buffer
reservoir (two layers of 3mm Chrom filter paper), and a stainless steel plate as the ground
electrode. Two model proteins are separeted and collected onto the membrane. Direct protein
sequencing is demonstrated from this membrane after CE fraction collection.
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