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Estimation of absolute mobility and pKa in transformation of
migration time into effective mobilityconsidering external factors

v Hiroyuki Maeda*, Natsuki Ikuta and Takeshi Hirokawa
Applied Physics and Chemistry, Faculty of Engineering, Hiroshima University

Abstract .

In CZE, since ions are separated according to differences of their effective mobility, it
is possible to evaluate their absolute mobility and pKa easily. Frequently, effective
mobility may be estimated larger than we expected because of Joule’s heat. We have
developed a conversion method of migration time into effective mobility taking into
account Joule’s heat. In this report, this method was applied to evaluating absolute
mobility and pKa of organic acids. The values of absolute mobility and pKa were
approximately equal to the previously reported values.
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RERE 25°CTITo 7z, A L= BFER%EZ Table.l IIRT, £ TOEMIRICITISIRE
A& LT n-Hexadecyltrimethylammonium Hydroxide % %Wl L7z, ##t& LT Formic
acid , Acetic acid , Butyric acid , Caproic acid , Cl', BrO, ® 4% 0.5mM %€ /VIRAEIR %

%715 (2em,308) THEA LT,
Table 1 Used supporting electrolyte systems.

pH=72,6.9,65 Benzoic acid 10mM ( Buffer : Imidazole )

)

pH=59,54,5.0 NaOH 10mM ( Buffer : Phthalic acid
pH=47,44,40 NaOH 10mM ( Buffer : Benzoic acid )
pH= 84,29 NaOH 10mM  (Buffer : Phthalic acid

)
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Fig.1 Electropherograms with effective

mobility axis.
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Table.2 Absolute mobility and pKa evaluated in CZE. Values in brackets
are previously reported in the other methods.
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Sample Absolute mobility pKa
Formic acid h7.4(56.6) 3.79(3.75)
Acetic acid| 43.1(42.4) 4.73(4.76)
Butyric acid 34.7(33.8) 4.85(4.82)
Caproic acid 30.1(30.2) 4,94 (4.86)
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Miniaturization of Capillary electrophoresis unit and direct observation of
convection at moving boundary

1)Ryugo Hikichi* 1)Natsuki lkuta;1) Takeshi Hirokawa

1) Faculty of Engineering, Hiroshima University

~Abstract _
Recently a microchipped CE device attracts a great deal of attention. However, since the

separability of such a device is limited due to its small column hold-up, both detection methods and
suitable samples are limited seriously. In order to solve these problems, we miniaturized a
traditional device. It was made of acrylic resin and equipped with 40mm length of a capillary. Since
we can see inside of the capillary, separation process can be observed. In our poster, construction of
miniaturized capillary electrophoresis devices and direct observation of convection at moving

boundary will be reported.
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P 03
BEMBEHEMETASCZEOTLZ b Oy 0/ S A

1) BAERT*, LR, NBEM, 2) SHEE
1) HASKED
2) EEXK-L

Electropherograms in capillary zone electrophoresis plotted as a
function of the quantity of electric charge

1) Yasuyuki Kurosu*, Yasuyo Satou, jun Koshoubu, 2) Tetsuo Iwata

1) JASCO Technical Research Laboratories Corporatmn, 2097-2, Ishikawa-cho,
Hachioji-shi, Tokyo 192-0032, Japan;

2) Dept.of Mechanical Eng., Fac.of Eng., Univ.of Tokushima, Minami-
Jyosanjima-cho-2, Tokushima 770-8506, Japan

ABSTRACT :

We have plotted electropherograms in capillary zone electrophoresis (CZE) as a function of
the quantity of electric charge (Q) in order to eliminate the dependency of the analyte peak areas,
as well as that of the migration times, upon both the capillary temperature and the applied
voltage. The procedure is based on an idea of a migration index (MI) and an adjusted
migration index (AMI) which were originally proposed by Lee and Yeung. The value of Q is
measured accurately and calculated easily because it is given by a product of the electrophoretic
current and the migration times, where the index MI is derived by dividing the value of Q by the
effective volume of the capillary. By calculating the CZE peak area from the newly plotted
electropherogram, improvement in precision in quantitative analysis is expected. Concerning
AMI, careful treatments should be required in applying to analyte peaks whose migration time
is close to that of the neutral marker.

1.0

FrETY -/~ BRIKNCZE)D LV 7 O 7 .05 5 AORENIIE IR T
HEONS, TOHE. BENHOHERELOEINER L TEMEBRSITORBED
EKTFZE2H7H L. CZEDERAD 1 D&Y T, ZHIEH LU T, Lee & Yeung I

. BE)IR [ % migrationindex MDIZEHLL . B adjusted migration index (AMI) T
iﬁTéb&Eﬁ%bt%hméﬁm?hﬁ EIm&EE. FvyESU—0EX, N

% BIHROKERKECOREXRGEREORBEN Yy > EN5, IHiIch~—
h ZHALTAM 2EHTHIE, FvE5) —FREEBMREEOY—¥ BN DMK
FHENFy oI ansg,

ZZT M FYESU—DRE, AR, EfKoFEEZEETIR 2 (B
gh) RIS NZENEBQZEF Yy ES ) —OFEYBREVI)THEL-HDITEL
WMI=Q/Vol), DEDQIIMI &FkRICHA D, T TERLE. EEMTOHEBEMED
Ml EDED, WRLAELLY hay ool s Aol z2QTc /oy Lz, &5
ICEBIEEDR ED-, S0BY— 7 OEEZEHL CERZT- 122,



2.Ml & AMI
Ml & AMI ORI FOED TH S °,
L o xnPTHEOEREZYT—EWaldennle)TH 2 & T4
MI = ["——di =2 2% 0T Ml i n ORIEEAPEOBBERDIRS Z AT
o %, £/, Bt 9-0ESROREE—EICTIIE (Vol —

- kn %) . ML @u/Vol THS5NS, WA WEIHHOE
s[§c+§§af(xa)] W EMIEESS — L. Qn =i tn OIERDS Qn ZHH
L7z,

where 7_ is the analyte migration time, j current density [ampere: cm2], Less the
effective length of capillary, @n the value of Qu required during the migration

time tm, Vol [cm?] the effective volume of the capillary, k specific conductance [€*
1. ¢m-1], 7 the viscosity coefficient, e the dielectric constant of the medium, g, the ¢ potential of

the inner wall the capillary, g, that of the analyte, x the reciprocal of the analyte double layer
thickness, a the radius of the analyte, and f(x) is a function depending upon the shape and xa
of the analyte in the buffer. ‘
ami = MM AMI 1 g, f(k)DBIKIF LT, §72D BB OIEE D 5
M, -Ml ek THREIND, BAE AMI EAERHBDOEL T,
3kn AMIC(AMI with the quantity of electric charge,
= 26€ f(xa) AMIC=AMIxVol)Z i L C. AMI OFRMEZRE L7,

where Ml is a value of MI for a neutral marker.

3 MR EER (a)
HINEBE & IRE 2 A AT, Ml 2 BB THE- L | o o
L o7zl oAE FMTHESZZHD 3 .
BTz, TORE, WMEEOBMRETHREOL
L2 va 7 o0y S5 ADENREFREEERR ]
RER U, (o TRAREMMET AL 2 b L L]
707550 EEE A L E 5 —FRELT 3 0,
MOTHLETH D EEZEND, £z AMICAMI) § «
KB LT, Y —h—AHED E— 212D 0TI, § =
BUFR BN EE2 Z EMTET RENRETE | i w o w w
52 ENHBI LT, BRO—BER 1 IR, N T
Fig.1 (a) Electropherograms plotted as a function of the time for L ' ) ’ ' -
various capillary column temperatures. : —M—M—L—IA——-JL“"C 1

(b) Electrophoretic currents plotted as a function of the time which were

Intensity (AU}
&

Electrophratic Current (uA)

0

Intensity (A.U.)
g
Le]

simultaneously monitored.

(c) Electropherograms plotted as a function of the quantity of electric I A A l l }\ wc

: ; ; ; .
charge . ¢ 0005 0010 0015 0020 0025
8 (Q) Q {coulomb)

4.3k DT.T. Leeand E.S. Yeung, Anal. Chem. 63 (1991) 2842.
2)T.Iwata, J.koshoubu, and Y .Kurosu, J.Chromatogr. A, 810 (1998) 183.
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Development of capillary electrophoresis - electron |mpact -
mass spectrometry(1I)
1) Youjiro Hotta*, 1) Natsuki Ikuta, 1) Takeshi Hirokawa
1) Faculty of Engineering, Hiroshima University

Abstract

Capillary electrophoresis — mass spectrometry(CE-MS) is a useful method combining CE with
high separation efficiency and MS with molecular mass evaluation. However, enough fragmentation
cannot be expected by the usual CE-MS systems which utilizes the electrospray interface for LC-
MS. So we developed a CE-MS system using an electron impact ionization(EI) interface. In this
system, the analytes are separated by CE, introduced to EI-MS as a spray, and then detected by MS.
Construction of CE-EI-MS system will be reported in detail. |

XL HiZ

HE, Fv EZY —BERk#EE (CE) EEBAWIE (MS) & &L 12 CEMS 293
HZHEH TS, ZDAEIE CE DR OBHEE . MS OAOFRICK 2 RENTIETSH
L0 ENETNDOEEE EHLER-> TS, LPLREED CE-MS Tid. 4 AV {EhHE
LT, LC-MS THHXNTWBETFATL —4 Ak (ESI) ZGHL b oasiz e
WETHoT0 LU ESTIZY 7k A A VBT HD . BB L » TR+ T7 5 7 4
VT=va v RITO EIIRETH o ot T HRAIIEFEHEA 4~ {B(ElE%L CE-MS
B 51 A4 ke UTGRRL . CEERMS O V4 —7 = f Z&FHFEL 2o ThiTk
DAF /LD HREETH 2 WHEICEAL TH OWrdsfT> S & nlfeE 7553,

ety

Fv ET Y —BERIKEETOMHITIE UV BiHE$ ( Spectro Detector MODEL 502UA, ¥ —
INHA TV R) BFEAHL 2o MS i3 GC-MS (QP-1000 EV/CI, BEEBIVERT) 75 BIEL |
EI BBIZBEIC MS IZHAAENT VB, CEEBE EISiE DA v 7 —T7 24 AL LU TITESI %
ZETBYFEL . BRIKE D BEL 72308 % BE. Sheath liquid. He gas Z i\ T A7 L —1k
U\ MSIZTEAL 7zo Sheath liquid & L TIZ A% / — M2 3%EERREZ MA - D&, U —F
1 v VBRI 20mM 7 ¥ E =T (pH 4.8 buffer BEfR ). ¥ —3 F AVEMK L L Tid 20mM
WRAN=F VE2ERAL . T BABELTIT Y VEFRL -,



fERE B

BUEL 7= 3B OISR % Figl WORd . AEETIE. Y -7« VI EREEF Y E
SY —IZREL . AR BRMEAETEAL L&, BRI —I FVERKREZAL .
WEEBGT 5o REIDMEX AR E Y UV RIS Tk » ThRiltah b, 251
I3PkE & $E T, BSOS TAT L —& L TH:E X, 2 DFTHML TW5 ESI
BIEIZE - TRl L EMIZTIEHFEO NS, BHIA & MU BREOHLIZEDY {1 7o+
YEZY =55 EIMS KHEAxNS, RAEBICEWTRECRZATL—LT 528, &
TeEDAT L —ENRBL MS ITEATEZERRBEICBE 592, £ Di=HD B D Sheath liquid
(2 iz Vmin) T. ESI Fv 7N BT 5 He H & (50~100ml/min) (&> TEBHEELEEAIIZ X H
L, ot Rt 2 7 Pl LI REE THHZENEELW, 2D IORIRIEDOFEHE ESI
BIEICE- T3 X HUBBAHTICF 58, MS IO 7% v 27— LD EI-MS (2K id
Fhd, BIERORASL —OEFIL CCD # A5 (DCR-VX1000, SONY) 2k b HIZBEH
FABEDITHoTWB, $/-A7 L —RAELIL He gas BEHKRTH D . MS DEZEEIXZ
DKEIZHOAE NS He gas & MS IZHEDE/SL —# —THRHT 5 Z L iCk » TR
NnTuns, .
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(E l/ —Ciﬁu%b f\: MS 7 0O Caplliary o JE_GND Separator
B TV YyDIST A UV detector ' Hegas,
Electrolyte
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Development of on-line capillary electrophpresis-atomic emission
spectorometry(CE-AES)(4)

1) Hirofumi Masuhara*,1)Natsuki lkuta,1)Takeshi Hirokawa »
1) Applied Physics and Chemistry, Faculty of Engineering , Hiroshima University

Abstract
We have developed the on-line capillary electrophoresis-atomic emission spectrometry (CE-
AES) system for elemental analysis. In this work, CE-AES system using a multichannel detector for
AES was constructed and simultaneous analysis of Na and L1 was demonstrated for the application
of this system. We will report analytical result of twenty kinds of metal ions (MM20) and
construction of CE-AES system. ‘

LIZ U ®IZ

¥ ¥ 5 U —BRIKENECE)LSY BEAE M BB (TN 7= TR T 225, TR 53
FRAWEEES, EMHEABLTLLEV &IV RN, 22T, BEHIS U E RS
BB/ D, AEHOSTOFE., ITHFE CEMS PR IR, BHINTWD, Bxid,
CE OFlZefatilE L LT, THROBRESITICAR TH DR FREAET I VTHEAES) % A
YT A U THAL CE-AES DR ERB Z /2o T& 7=, AESIZBWTIiL, 7RI E—KE
RRHEB A LTV, FIilRZBRRFARRHBEZERTHZ LT, Na'™®° Li'RED
CRAF VS DOEZLERIGOITEARICTHZ LA TEL, FEIEFEEE LT, 20 &
ERAZ MM L, &BA A U BIRER S DE TR RIRE T 2 T, RHHE
Tt FOFERER KL O(CE-AES)EE OMEIZ >WTHET 5,

2.3EER v
© CEE— F&L LT, BREABYDRLATISEBEBTIKBIEQIDZHA L, ZOEBENOH
AT, =B B I A E S R HAFHFCCD) 2 iV 2, £7- AESHEDORHEEE LT, £
W & [F] IR R Y 2% (Ocean Optics ! Model S2000)% 5 L7z, AES OBHHINT 7 A 73—
FHRLTRFRAZRVIALFRE LTS, #HEE LT 202 BAF (A A :
Li,Na,Mg,Ca,Mn,Fe,Co,Ni,Cu,Zn,Sr,Y,Zr,Cd,Ba,La,Ce,Gd,Lu,Ph)Z A L. FOFDOT L
BV ERAFT VRS OBREERBZ 2ot A LIZEBMRIKRFR % Table.1 IZ7RT,



Table.1 Electrolyte system for CE-AES
Leading electrolyte : 20mM ammonia solution , pH4.80(buffer:aceticacid) , 0.1%*HPC

Terminating electrolyte : 20mM Carnitine hydrochloride , 0.1%HPC

*HPC:Hydroxypropylcellulose
3RER L BLE
AFEEFIg)TIX, CE A7 —U T, A Light shield Chimney
SIVICRBHIAMELIRB S, ) —F 4 V71

Mh-> CIkE) L, CE-AES 4 v ¥ —7 A X WJ

T HA—F — DI EET 5, T [Terminating]

e — X ERILEN AES AT —DI0E 2ES o@@

ASRBR, EOBRICHLOERIE CBEHK | stage

BREEAMR T2 D X 9 1o/ S—F— eI AR | CE
RS U IR TIE Y —F A V7l potor stage
%@ﬁ&ﬁ?éiﬁ&vxiAKtofwéoE%% | I =172 R

WIZ AES AT —IBWT, &k — i 0 Detector(| gy,
L%E7 L— AL > TRHEShERRARAE  |CHAES Tt [eading]

BB CEORESRIBIND, M. B Air — s = %ﬁ
~DANFEDR A% B < T DI A EZR % B ~GND Current) |
DTN D, ETEREN LR~ T L— wémm =

LADBBRDLIWE DI, TSR
fRlziz X ol L,

Fig.2 14> 5 A > CE-AES ¥%E& &
bz 20 FEE&JE A 4 > (MM20)5nmol — ——
DL tuzZxzual 7 AERLTHY MM20(5nmol) |
%, (DITP X HFCCD THHEh/-% ‘ !

Fig.1 Online CE-AES system

ﬁ%ﬁﬁ(@]@{ JyHEaZ7cwa T AT g 20sec .

HY. QAES XL ERBERMSET 2 J z

BESHERFRACLID7 0SS g " g

ATHD, SEBRABBICRNT, 8w AES

MM20 D 5 IRBHEREENCIE, 4% Na(h=589nm)
Li(A=670nm)

THRIKERHOBRICITHE., FoTos ‘
V&R EOBETHEDORENH L L et T T
WO R H ST, RFREEDTE
Lo T, MM20 IZ&ENTWDRESY
DHFT, H&E 589nm T Na, 670nm T Li ZBIROIZRHTDZ L8 TEE, EEBELY
SOILEL DTEOKRBEITI LDIZ, BETZL—LREDEARED, {LFT7 L —A
DI O EE ZRFTLTW5D, KR T, CE-AES ¥ A7 ADFEM & EBRERIZON
THET 2,

Fig.2 MM20 electrophoregram
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Analysis of lon Association Reaction between Monovalent Aromatic Cations
and Anions in an aqueous solution by Capillary Zone Electrophoresis

Noriaki Ban, Tosio Takayanagi, Shoji Motomizu
Faculty of Analytical Science,Okayama University

ABSTRACT

lon association reaction between monovalent aromatic anions and aromatic cations in an
aqueous solution was studied by means of the electrophoretic mobility measurement.
lon association constants were obtained by using a non-linear least-squares method.
The ion association constants obtained in this work increased with increasing the number
of aromatic groups both in cationic and anionic reagents. Contribution of the aromatic
group to ion associability was discussed. |

113 C®HIT

1T U ARERIGIBERRICE DV TZTOEB EPMENERIN TS, 1RG0
BEARIHEHEERTH DN, 14 260ICTFET IR FIEIBFEHELEROMICE, &
FXERFENEZZONS. SN, TOOEDELTEZL SNt BETFHHEEROFS
ZHOMCT B0, EREEBEINRCBAFT O EEVPZULR, F/UZULER
1 F U REHEEOKBENITBI 21T o 2ER/IGEETNELTHFY ES Y —BRK
BIEIC K DTN, Fy U5 Y —BRKIKBEOBEBESL) S HEROBIAF o 2e 1k
WCERIETHRIZIOWTERL .

29288 .

Fr o) —BEKKEERE S LT Applied Biosystems 270A-HT ZH VY, ZIUTHEZE
50pm , &F& 72cm , A%E 50cm OE/M U AF Y ESY—2EE L THWE. 142
SERKEL T, I-TFNVEV P ATOI R (1-EP), 1-7OEVEYDZOLT
O3 R (1-PP), 1-70ENF /U= A7/OI R (1-PQ), 2-70E)AIVYF /UL
JO3I R (2-PIQ), 1-7OENRVIIF /U =D AT7 03I R (1-PBFQ® b fEZ AW
. Y TINAF L ELTE, REBBAT BO), 1-FITFVANRIBAA
(1-NQ), 2-FI7 ¥ L >ANRUEEAF > @-NCO), 1-7 > s AR IBAT >
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(1-AC), 2-7 >~ I HANRKRIBAA T 2-AC), T b IV AINKRIEEAF >
(9-AC), 1-EL AR IVEAL A (1-PO® 7THEEZAWE. 10mM V) > EEZEER (pH
7.0) WU DI AR, F/UZULRDBA T A F o 2BHEZRM L2 D 2K
B LTRWE., BEBEIINVRVBAF D EOKBBENIIBIT 214 > a2akibe, F
Yy EI ) —BEKKEGEOBEESLNSHT L. FEBEINEEALT > 2TTN
1X10°M OEEIZHKL, T4 /N5 5 X—t>  MaOLICHHELZRAKREY T
NWELE. 8% 3SPRBEEICELDIEAL, BE 35C, HINEE 20KV OFEMATERIK
a2\, 230~250nm TRA A Z2BRHELE. FIEDLA 2R EOREHMICH
WT, ZFNEN3ETFDAELE. oz b7zl .n6Ly /=IO
— 7 EEY O TINDOY—r OB ZRD, ENMTOBEBEZENL, FEEBRN_F
HBERAVBBITIZEZ DA F 2R K )ZERDT.

fERBIUIER
Fig.l Ic1 A 2 aREOHEMIcE 2,3.4,56 o
50BHEREEOR LR RT. 1424 ) b)
Bk, SBREERETKRICH LT 7
BTENHND. —HEHOEBRERMN
5, 5/BIENINVEKECEBEAT D OEK
RPREXL, PUTDZULR, F/ 4
VoOLRAT O RARE LD T 78,9 3
SN EAT UOREERDOMEN S 8
e s &, FERROBEMZIK- >

|

TAFREMVE IV T LB Z 1 o
EMMm ol TRUIAF PRI E ——]_.

<BKEMBEERICIMAT, tE&F
M EERNRE B0 EEZI SN
A. %"ﬁ“\/‘jo)l//f j‘f/@fgﬁfgzﬁé{t 'HE T D R | "IN B N TN T I
MoBEAFLaBHOKExO)l 024681012 024681012
it HDFORENHDITEST Fig.1 Typical -electropherograms of anions ‘
251 F< PO AC>NC>BC o With 2-PQ as aion association reagent.

LhD, BEBEOSNEDIEES Samples: 1x1 0"°M anions.
EENE W, EBEREECDN 1,EOF(ethanol); 2, 1-PC; 3,5, 2-AC; 4,6, 1-AC;

TOAF VA E LS T B, [ AC82NC:9, 1-NG; 10,BC.
2-AC> 1-AC>9.AC. 2.NC>1-NC & & Carroer: 10mM Phoshate buffer

720, 21 A >4k Tlid 1-PC > 2-AC b) Carroer: 10mM Phoshate buffer + 7mM 2-

> 1-AC>9-AC>2-NC> 1-NC>BC & PQ
WHRERENE S,

_12_
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DNA-RUFZ27 VN7 RALTa5— M BRUBEEMREE L &
T714=2F14—F%vES) —BRIXE

RBig A, F8 =Hoo*, Fll &8, sl Bk

NRBET

Affinity Capillary Electrophoresis using DNA-Polyacrylamide Conjugate as
Pseudo-Immobilized Phase |

Yoshihisa Ozaki, Takumi Arisawa*, Yoshiki Katayama, Mizuo Maeda
Graduate School of Engineering, Kyushu University

ABSTRACT

Novel affinity capillary electrophoresis for gene mutation assay was developed using (dT)12-
polyacrylamide conjugate as pseudo-immobilized phase. In the system, Mg2+ concentration was
found to be a key factor to achieve good separation of sequential isomers of oligonucleotide having
same chain length. Separation of two sequential isomers, (dA)6(dT)(dA)s and (dA)8(dT)(dA)3, was
improved with increasing Mg2+ concentration and finally two peaks for these isomers were
separated completely in the presence of 1 mM of Mg2+. While, simple polyacrylamide gel capillary
could not separate these isomers in any conditions investigated here.

1.13U®IC .
DNARRNADZEEICIE, fEk. T IIVEKIKEITHPLCIA< HWSNTERLN, il
FrESU TN EIKECGENRFEICREL., RLDDEVDHEEZFTHZEN
WEINTNDS, LML, CGEETIIDNAZEHEDEWII XD DT 50, FA—#HE
DEFIEMEDNA, RERDNAR EISBRETH 2, 504 8CE. B 2R
ICBER T DHHMEDNAZ Y 74 =54 — U RELTFY ESU—NIZHEELEZ, 7
TA4ZT4—F v ESY —BRKIKNACEIWELETH D, LML, 774 =T —UH>
REBRABOBRBENFABE TH S0, BEOHIMIXDEE & HE—FRICBE)
LTLEDS, ZZTEMETIE. 774274 — U RZ2FyET Y —NICEEILT S
FHEERRELE. 774274 VUHRELTTFAFIFIDPUOXIVAFROI2E
E(dD12)2F vy ESY—RICEEIT S0, dDi2-RUT727UNTIRaAVVasy
- — MdDi2-polyAAM ) ZFHER L. BR B B REWHLZFr EIU—RNIZEAL
/2o (dD)12-poly AAMIZHARFAEIDNAIZ KT U THkENEE DRI B W2, BHUEEH
ERBD, BFEZHNWT, FUIXTVAF ROSJEEZTN. TOERALEEZRHL =,

2 FER : .
SRIRITT X ) EZEH T H(AD12ZDNABBIEREREICKDERL. AY T UIVBROTE
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WIATNEDH Y T TRIBICE DS ERIFICEZINEEBEA LR, (dDiz-Y =)Lk
BAEREY U7 I REKESL, (dDiz-polyAAmZ &R L7,

FrESU BRIV AFYES U (AR5 um, SHR375um,. £E50cm. FZ)
FE38Ccm)OANEEZRU YV UINT I RTA—FT4 2 LEBDEHANVzZ, F¥YEITYU—K
EIRICpOlyAAMIBIR ZIFA L=, a2 Pay — M MAKREZEFYESY —OHhEBETHA
Ulzo —EEBEZEMU TRRIGDEZIMEAD 122 RELZE, HBZ2EA L TERK
BZfrolc. WEBERELTAL Doy — MAKRDMAD D IZpolyAAMIATR % AV TRkE
DREZT o7, BMUEEHE U THWERKIE, 2225 — b RUpolyAAMDES
RIS 225 12F R LU T, 5mM Tris-Borate(pH 7.4). FiEEEOMgClEz ST LS I
U2, vkEELEHIZENZN50 u M(baselBE), 5mM Tris-Borate(pH 7.4) 2 & &k >
RS L 7=,

3HEREER

EEDRBDABOF ) IFFF 7T X7 LA F ROBERAEH(dA)6,7.8,95 BR
VKB U724 R, polyAAMBIRZMALZHEEHEBL T, a2 vay— M MEKREFERAL
ZHa, AR ORERMRIGES D, PEEDHEALEZ, ZHE3FrESY—RNIZEAL
722V al — MERDAD 2B AR EAHERA LD THD EEZIONDS, K
WWHEHEOZLWHEE LT, [dA)REZTOIEEZT I ICEH L2 (AT (dA)SDIE
EiEHCR UTHEFHRZEH Lz, TORER. IKENARIIMg2H F > 25ML TWh7an
BT, polyAAMBWK., A2 Var — MRREBSZFEHLEBED. B—E—o0
BREEH, BARBENEET 2 2 EMTERN -2, UL LIKBIAKICMg2t1 4> 25
MUESHEICE. 2RO > 7)VE—IPBHEN. BERZ2Z2IInBET 22 &0 T
Eiz, ZHUIIKENAHRICHEM LU 7=Mg2t 1 4 itk > Ty 3>V ash — b odD128Ar &
B EDHBEERORIICENEL
HDTHHEEZSEND, SHICHEFEIR
L0, BAREAFVIXZLAFRTH
% (dA)6(dT)(dA)5 & (dA)S(AT(dA)3DIE
BREHI DWW TR L 2#R. KENAK
WIS M2t A BEEZRALG TS
ET. BERBEZDBET S Z EITRIL
2o BFRRITBNT., Mg2tA F &5k W/AMW
BizwmmL., B8 ET 74027 4—UH L | | |
PREOHAEMERZHIMETS Z LK 8 9 10 11 12
T, WYRSBERGEEZRET S ENT

0.001abs

I [MgCl]=1mM

R A REH(dA(dT)(dA)s, (dA)dT)(dA)s)

RE&78o7z, DNA-RUYZU)NTIR
aArPald—bzELEEMELUZACE
RRXBEETFEZEHEANOIEANHFEIN
%,

DEBEZRIKE 7 20T 5 L

- IKENAEEK ; 5mM Tris—Borate(pH 7.4,
1mM MgCLZ&T) -« HIMEME ; -15kV

- B ; 26C - B UVEH(260nm)

« iOBHE AL 5 INE0.3kef/cm2, 1s)
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Free flow electrophoresis separation of metal ions using nonionic
complexing agents.

Hiroshi Fujisawa®, Natsuki Ikuta, Nishiyama Fumitaka, Takeshi Hirokawa
Faculty of Engineering , Hiroshima University

For Free Flow Erectrophoresis(FFE)-PIXE analysis of the low pH sample consisted of
twenty-eight kinds of elements, the electorolyte system containing polyethylenglycol
(PEG) as nonionic complexing agent was developed. Using electrolyte system
containing 30% of PEG almost metal ions in the sample could be separated.

K=

B LUV OIS RA T VBBV T A, A R rF Ty MEOBEETLED S
BERFRAIRTHD, BAXINETHWTE A AU MR ZEA L2 A, pH
MEVE LVBEIR TIIAHBAER D8 SBER AR+ Tholzleh, R xzF L 7Y o
- — VLT PEG) B FEA A U ARETREAI & U THW-BMIEZRRE Lz, ZOEMKE RV
T LUV R 2 0B B U, Z DZ8) &2k F bl X SR PIXE) iz L 9
T, Eio, FEBRCHE VIVBERO S BELELZAT 5 7o DITid, Ny FRBLITIE R
MEEZITH 2 EBBBEWLRD, TDEDIZHFMEHERESKBELGE2ZREL, 7Y —7n
— B R k8 —PIXE(FFE-PIXE) /5t O B GAF % BRit LA 4 8 R HI 2 v 7= FFE-
PIXE DOfE5% & 42,

2.EER

V—F 4 VT ERIKEELTTVE=T 20mM, EifE 40mM, PEG ¥4 F& 4000
(BOwt%) ZEKEKEZ, #— I T NVEMKE UTIERE 20mM, 2R Lz, A
& LT 28 MDA 3 BEETDE VNV BERIBERE O EBOIT 21T o 7, DBEXE)
OFHI XS HERIKEN B L 727 T 7 v a % PIXE 411 554k (ITP-PIXE ) %
FH Lz, FhbofERERKIC ) =4y, T4V RBESHTATREZR FFE-PIXE 22
NnbITI FETH D,
SFERLEBLE |
Fig.1 {38t ITP-PIXE 2 Wi RETRT, 7=u /I 02 RTHLNR LD
W2, TR UARSERBIZFEE LTV, £72 PIXE 5 bV U ALSRIZFEELTWY
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2o A X UMHSEERAITIXF LY Y AORITTYS —V
BREKB LWV A AEVTLELT Y
7LDV — 2 ORI CEEFBRIKE Y — B L,
¥ 7= PIXE Wik RNn b~ b=, 77
AT LEL vy NI UL, RE T NMIBEY—V
"R L TWE, tomHKITRBIGF R SBENS D
77
EHIHBENSIET D L2 LT PEG BE
% 30wt%lZ L= ERHE R TOOWERE Figd I
AT, SWFERERD EGE I AIRE Y —V
ER L=, RPN OILROSBEZBE L Ti
FYThotz, ¥ PEGBEMNERLZZLICK
DAY FITLOBENENKETL, 23V VALK
V%5 EIKEIT 38R o 7=, PEG BEIZXTD
RefEDZE(L % Fig.4d IZ7-d, ZD X 52 PEG RE

EEMSE5Z L TBBEMETT2HEZAM LT,

T L:7vE=7 20mM E 40mM
P E G #4000(15%
BN LB 20kl
T:E8 20mM
£
Q
[
(-3
(]
s
i} Ce
£ Na
2
| T
L4
) 100sec
3 Mgration Time /s
°
£
2+
f =
L
ki
g
a1t
€
3
(-3
E IRb cs
0lew S

Fraction Nu

BFFy, Tty )=t O4NEEE 4% L <M Fig.1 Electropherogram of the sample

in PEG 15wt% system.

J3 18 FFE-PIXE 5t 217 9 FTETH D,

P,

L7 ESF  20mM. KiEE 40mM

PEGH4000 (30%)

B Bl 6ul
T:i5% 20mM

30wt% system.

L:PYEZF 20mM BtER 40mM £
PEG #4000(30%& o

M BUALEIREIRE 20 x| c

T : 8 20mM -
g
& « Cs Rb Na
Z c R4
8 e (] \J
ﬁ o
3 £
& 3 100sec.
[0 Qo
= Na 7]
8 100sec Migration Time /s ——»
7] Fig.2 Electropherogram of Cs and Rb zone in PEG

4 Magration Time /s ——»

—_—

Mn —o—Li

Ba 1.4} ——8a
-3 _—::Ca
] r +S|nﬂ
E —A—Mn
~ 12038
H
i 3 /
g Sm 8 1
> 4
0.1 |
S Fe 0.8/
% 3
< 0 | FAY-GFO ?“m" ' 5

Fraction Number —— 0.6% 10 50

Fig.3 Detailed electropherogram of the sample
in PEG 30wt% system.

- 16 -
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20 30
Concentration of PEG / (%)

Fig.4 PEG concentration dependence of Ry
values of metal ions.
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Direct UV Detection of Ammonium Ion by Capillary Zone
Electrophoresis

1) Hideyuki Ito*, Ken-ichi Kimura, Keiichi Fukushi, 2) Kenji Chayama, 3) Sahori Takeda,
Shin-ich1 Wakida, 4) Kazuo Hiiro

1) Research Institute for Marine Cargo Transportation, Kobe University of Mercantile Marine,
2) Department of Chemistry, Faculty of Science, Konan University, 3) Osaka National
Research Institute, AIST, 4) Kobe Women’s Junior College

Abstract

Capillary zone electrophoresis (CZE) with direct. UV detection was used for the
determination of ammonium ion in natural river, lake, and rainwater samples. A solution of 20
mM sodium borate adjusted to pH 10 with sodium hydroxide was used as the buffer. A
polyimide-coated fused silica capillary, 100 £ m i.d. X 375 ¢ m o.d., served as the capillary
electrophoresis column. The total length of the column was 72 cm; the effective length was
50 cm. A sample solution was vacuum injected into the capillary electrophoresis apparatus for
5 s. A voltage of 10 kV was applied with the sample inlet side as the anode. Ammonium ion
in the sample was converted into ammonia in the capillary during migration and detected in
approximately 7 min by UV absorption at 190 nm. The proposed method was applied to the
determination of ammonium ion in river water samples. Investigations of the effects of the i.d.
of the column and concentrations of coexisting ions in sample solutions and the comparison of
the direct detection with indirect detection etc. are in progress.

1. I U®»IZ :
R, VR EOREBEFL, WMIDKPCTKLABHORFEKEEICEENT, KKRE
UTIRBEIIEARA LRI T A, Th SBREKF ORBIGEHHRE O E THELE
mIEERET DI L, HAHEBEOERZMLMIEOBENOEETHS. KEEH
D) BT/AZIMAVIE UV B E b 7278 7o, b 7)-7" -V Bk Bk (CZE) Tid—
RS BEREEICE DRI TS, ULH UMEBDEEICK D T/E0MiV 2 ERE T
S84, T/AZIMAVENIMI/OBSIKBIBENEIXITIZFE LD, Tho x0T 5



72912 18-crown-6 Z M UIN y77-TE EDNHL SR TS, bhvbhid, 7782710
K42 EEZOSNLRINN 190 nm FHFTICEAT LI EEARWWE UK. £ 2 TR
T, BREKFOT/E29MAv%E CZE XV EHEERET 5 1DICKBAHTEHIZONT
Wadf Utz o REAMIKFOT/EIMI/OEEICEE LD THEST S,

2. L

MBI -3/ -41 8 Model 270HA-HT Z4EM U7z #+t77Y- (N 100 £ m, 7%
375 £ m) DLEIX 72 cm, AREILS50cm THA. N y7r-1EK E LT 20 mM #7EF M)
DN ZE VY, JKERILFMIMC LD pH % 8 ~ 11 L&A LX ¥ 7. 72 UV BRE OB
E% 190 ~ 210 nm &£ A, T/ETORMEHBBBEICOVTHRI L. &SIk &L
(6~14 kV) , REWIIFH 3~7 s) OBBITONTHANK. Bk, 1" 7)-K
B NIKRAR P O LI DR, BERMEALEPEEBOLR TR & O LKA &I
DNTIEHBAERFHTH 5. |

3R EER .
N y77-TEIR D pH ZEALX V7284, T/E9MAvOr -)Hf&lE, pH 10 F TIXERH
CHR LIS, Thl bo pH TRIEE-ETH 7. T/EIMIVOL -1 S R Uk
EhEERE, pH & EHITIHITEMMTHR LI, Zho CZE N 707 (pkBhRERE, -7
Wi, °-1EX) MR UADI, pH & &BITHE I)-MICEB I 3T/ETO RS
WKL/ TH D EBbND (T/EIMAYOD pKa 1347 9.24) . pH 11 DN 977~
WA RWICEE, N -AIAVIARETH Y, CZE N 73~ DM EEHERE 2= R.S.D.)F,
pH8 ~ 10 DN y77-1EIRAEH U1t ED RSD.EDHOSMIKREN - 7. F /77829
MA7vOE -, C-7E8XEbBRHER 190 nmiZBWTHRKRERLD, BENEKT
L2 oNTHA U, 205 nm Pl ETR7/7EIMAVIZBHE INE 0 - o, ikBIEBILEOHEK
EEBIT, T/EIMAVOIKEIRFF RO -EE I, JEEENCES Ui, —F, T/E
IMAVDE -ITEXIKFIE-ETH -7, ZhiE, B NI

EOWAE LS ICBRBBERVEA LIDTHS | g
EEZOND. BENHWAT BICONT, A 2347 | 88
DF YRR DK EpBE I, kEe | 8T
BHEENE LB BI2o0T, TVEIMEb O -IH | <

RO 18 ZXIZFERITHEM U oy, kB
WIXELCEAHmIcH -7, b7 sUETE, 7
JEEOMAVDE )i, KKk BADOE -TOREL S
W, E-ImEE EAEMICHET S EIXRETH P TN
> 72. 5.0 mgl £ TOT/E9MAv %2 G L EERIK * o =
WTHREBAER LZEZ A, BEEOLIWHON
monto. REICED, WIKERRHOT/EZ9MM1Y -

EEELLESOWIT L Fig LIRS 2 Bver water smple 1

Time, min
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Development and Application of Fluorescent Labeling Reagents
for Diode Laser-Induced Fluorescence Detection

Takashi Kaneta*, Hiroki Shiba, Takeshi Komatsubara, Totaro Imasaka
Graduate School of Engineering, Kyushu University

A fluorescent dye for diode laser-induced fluorescence detection was synthesized. The
fluorescent dye was applied to determination of organic acids. Also, cyanine labeling reagents,
which are commercially available, were used for determination of amino acids and their optical
isomers by micellar electrokinetic chromatography combined with diode laser-induced fluorescence
detection. Diode lasers emitting at 635 and a diode-pumped Nd:YAG laser emitting at 532 nm
were employed as excitation sources for Cy5 (Abosrption maximum, 649 nm) and Cy3 (Abosrption
maximum, 550 nm), respectively. The detection limit for cyanine labeled amino acid was about 5
x 10 M.

1. RUDIC: L—Y iRk, Fv P9 ) —BREKBEBO TEmRE R %
D—DTH 5, —H, FEEL—H—i3, N - Kl - BREEREOBNREZREF
D, i, RIFHREVEREH SERIMEB TS S LM 5, EREHENE QBN K
TERANERICH BTD, ¥ EP DNA EQEEBEENEMTICBNT, Ny oY
5% ROEVWEREBRHENTRETH 5. AL TITREHEL —F—BEIORE - F
Y B —BEEKEEIC L D EBBOT OO OIAROAREISH, WA O #
HEHREZAVDY I /BRI OV TR ZITo 7.

2. EBR . AR UEAHFIIK1IICRT
KOBEMLRTI ) E2ET EHEE

AT OMAARTH B, ZOBARE AN

AR E AR TR S .

B, BRKIKETHEEL /-#IcEERL | (HCeN S NH(CH,).NH,
—Y—hiERNETRE L, £k, cr
RUAFCROEBRRAETHS Cy3
KO Cy5 (Amersham ¥ER=4h) ZH
W, 73/ BEEEAL Y —RhiEH
YRRICLOBI L, FYEIVU—IZNZE 50 pmy B E 60 cm (BX)E 50 cm) ORI
UhF+ BT —%, BENXEIIRIEKE 635 nm OF#EEk L —F— Wi fEERL —YF
—JhiE NdYAG b —H— (BEE#W. 532m) Z2ANVE.

Fig. 1 Structure of synthesized dye
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3. WEREER SR UMEAHEIT 650 nm IKHHIEMBAZES, 635 nm OYFHL —Y
—ZRENEE UTHATE I ENTES, ARLIEAKZTRBIUHM A ST,
BEI/O N 574 —ICK VDML RR. BREBRANL x 10°M ENRDRERMET
Holr. TIUIABOMENMENT &, BN -EREERE E ORIKITHT 2 KGRIMMK

W ERERT S EEXO5NS.

A | B B B B
' 2
Bl s 1
4 B
56 89
3l 7 B
1
[ | 1 1 1 1 1 i 1 4 1 1 1 ] X
0 2 4 6 8 10 12 14 16 0 5 10 15 20
Time [min] Time [min]

Fig. 2 Chromatograms of cyanine-labeled amino acids.

A: (1) aspartic acid, (2) alanine, (3) glycine, (4) glutamic acid, (5) tyrosine, (6) valine, (7) histidine,
(8) phenylalanine, (9) tryptophan, (B) blank.

B: (1) glycine, (2) histidine, (3) leucine, (4) phenylalanine, (5) glutamic acid, (6) aspartic acid, (7)
tryptophan, (B) blank.

HIRD L7 Z AR OESREEZHNWTY I VB2 /REL 242 % Fig. 2 1T"Y. Fig.
2A 13HER L —H—(6351m) %, Fig. 2Bl Nd:YAG L—H—2 NP E L THWERED
WRTHD ', TNENOAED RIS APEIX 649 nm (Cy5) LU 550 nm (Cy3)TH 5.
WITNOHEITS 10°M LIV ORHIBADESNTWS, £z, HFEREAOSEECD
WTHRA LR, 50mMy-CD & 05% RUEZ)L¥TY K> (PVP) 288 10mM Y
CRRRER (pH7.0) ZKBIBKE L THWS L&, 6 BOT I JBONAENEINERTE
5 ENbDho T2, '

4. 3R

(1) T. Kaneta, T. Komatsubara, H. Shiba, T. Imasaka, Anal. Sci., 14, 1017 (1998).
(2) T. Kaneta, H. Shiba, T. Imasaka, J. Chromatogr. A, 805, 295 (1998).
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Micellar Electrokinetic Chromatography Using Polymerized Surfactants
as Pseudo-Stationary Phases

Chuzo. Fujimoto™ and Masahito Sakurai

Department of Chemistry, Hamamatsu University School of Medicine

ABSTRACT

The use of polymerized surfactants as a pseudo-stationary phase in micellar
electrokinetic chromatography (MEKC) has been reported in recent years. Polymerized
surfactants have several potential advantages over the normal micelles generated from
monomeric surfactants: (a) zero cme, (b) enhanced stability of pseudo-stationary phase, (c)
applicability to highly hydrophobic samples in the buffers modified with a high portion of
organic solvents, (d) compatibility with MEKC/MS, and (e) different selectivity. To our
knowledge, however, few papers have reported the use of polymers with high degree of
polymerization. In the present study, the polymer of sodium 11-acrylamidoundecanoate was
synthesized and characterized by means of SEC with RI and multiangle laser light scattering-
SEC. The molecular weight was very high (a few millions) and the molecular weight
distribution was moderately narrow (Mw/Mn=1.3-1.5). The polymerized surfactant was

evaluated as a pseudo-stationary phase for MEKC.

1. 3IUHIZ

BT, ¥y V-8B /u~ b7 0BT ABRUEEMRE L TESFREREEROE
AICELAIIT AR THS ", BIZE < ORXBITE O TWE L oI, RY <w— I B3R
EOEWENR S EA L HBELT, (@) BRI CABRENY 00k HERERE T bLERTE O
B A2 <, BECHERBEOEICH LTEE, © BKEORVWWELDBET 57-DICHR
EOEBEENERTRE, d) BEESWEORAICETEAME, ) BRI BIREIHIFIND,
LFORBERT S,

AT, IL.TZ7INT IR FHUBT Y UAREERKRL, ThEF P INVERLT
BlRY)~v—%Y A X7 a~ b7 57 4 —SEC) RUOEZHEXBE SEC KX VF¥ T 7 X
V¥~ al®iTholk, &bZ, BB/ u~v b3 74— BT L2BUBEEME LTERL,
ZDBEEENC OV TEBBIRN 2T Ro 7,
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2. EB
[BEBEEHOEGH] KORBICE->TE/~—%8R L, ERWITEA, IR, NMR Ic &
- DEERR L7,

CH, = CHCOCI + H,N(CH,),,COOH —- CH, = CHCONH(CH,),, COOH

Reompon 12y CH,CHCONH(CH, ),, COONa
A: 1) NaOH, EtOH/H20, 30 °C,1h  2) acidified with dil. HC]
3) repeatedly recrystalized from aq. ethanol

NNANFHRYZHBI Y O LEREAE L TCEALEE, BROTE N 2N TR EET,
B % A2 ) —VTEEIES L, BEEERE LTHWE,
[SEC] EHERRLHFERRIRERFTHLEAE LV -V —F#E (Wyatt Technology,
DAWN-DSP) #% {18 L7 Tosoh 8 SEC #{B % A\ T 25°CTRIE L7, T L1 Tosoh a-M %
2AEFE L CHW, BEHEIZ 10mM Y 2—F Ui (pH 8.0) BEWREHER L, REHEEIX
0.10wt% & L, 100uL 7T AZEBA LT, EEHEL L TIAVT U 2FERLE,
[BEKkENEERE] U T AEWER 50um, 7ME 365um OEBS Y X v 7 ) —2 BV, &
BEBRITRET L VY a 531 & X HCZE-30PN0.25-LD, # HIZ B A4y % 870-CE $£44% i
BB EFER L,

3. BRLER

BRLERY) v —DONFEROSFENF % Table 1157, My>108TH Y, BEENIED
TREWZENRDNE, £, BEREERLEHDFEOT v NLBERT CHEBRRa Y bR
BEZLoTVWDILBALNL T, 26mM RYBREREZAVTF 7 F Lo BHEED
MEKC 73BEZ TR o7, BEICHREOH ATV INARBT N LRy TV L UEBRT Y U A
Y Av— % @UEEMET5 MEKC & HERL TREAR I DEERREAREB OIS Z b o T,

Table 1 Molecular weight of poly(sodium acrylamidoundecanoate).

Mw MW[MII
SEC with RI Detector 1.89 x 108 1.54
Multiangle Light-Scattering SEC 3.04 x 108 1.29

4. X#Ek (7% 71 MEKC)

(1) C. P. Palmer and H. M. McNair, J. Microcol. Sep., 4(1992)509. (2) C. P. Palmer, M. Y. Khaled and H.
M. McNair, J. High Resolut. Chromatogr., 15(1992)756. (3) C. P. Palmer and S. Terabe, J. Microcol.
Sep., 8(1996)115. (4) C. P. Palmer and S. Terabe, Anal. Chem., 69(1997)1852. (5) S. A. Shamsi, C.
Akbay and I. W. Warner, Anal. Chem., 70(1998)3078. (6) H. Ozaki, S. Terabe and A. Ichihara, J.
Chromatogr. A, 680(1994)117. (7) H. Ozaki, A. Ichihara and S. Terabe, J/. Cbromatogr A, 709(1994)3.
(8) N. Tanaka, T. Fukutome, K. Hosoya, K. Kimata and T. Araki, J. Chromatogr. A, 716(1994)57.
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Separation and On-column Detection of Proteins by SDS Gel

Electrophoresis in Silica Columns
Nobuhiro Naohara*, Jun Mukai, Hitomi Mizuma, Nao Yamaguchi, Takashl Manabe

‘Department of Chemistry, Faculty of Science, Ehime University

ABSTRACT

Aiming to separate and recover proteins in semi-preparative scale, size-separation of proteins by
sodium dodecyl sulfate(SDS) polyacrylamide gel electrophoresis was performed in silica columns of
i.d.2.6mm. Electrophoretic conditions were examined to optimize the resolution and reproducibility of
protein separation. Using a silica column of 75mm effective length, SDS complexes of human plasma
proteins were separated and detected on-column as about 25peaks and shoulders in 180min and 8Murea-

mercaptoethanol-treated plasma polypepfides as about 20peaks and shoulders in 100min.

LIZU®IZ

BIKRY 77 VAT I FUPHBERERN X vy €5 Y —SDSEBRIKENC X5 7 >0
C DLBESREE . ThERAWTIEES X EOSDSEE P EERBICHBETE 5 2 L3

fmwmbto” F7o, PE200 mOWBERA ) VX ¥ IV —2ANTYH, FU0E

SERRITET LAV LI onTH T TIRBE Lz, ?  SHEREUETEE5 2

&t;< 5oy BONIRE LTI ENTEINE I NERNT 2 BHT, BELY
XX TV —DRDYICHE2 6mmDFEE Z VY, SDSF 2T HEEED I A X5
BEDFMSR IR R LTz,
2. E5

By HRENLS %%Eﬂﬂwﬁi&%i&é? RV EROe MR vz, v il
SDSILER U7z & 0> (Bl yific » o 37 B f5mg/ml, SDS1%. * afi20% & LizbD) &,
X5, RE - BAMBE L b0 (BIERE S /37 Ebmg/ml, SDS1%, ANAT =
B )%k Lith, 95°CTSARIMB L, REMKEMIRD LI IEMIIbD) D2
FEE BRKBARE S Lz, XY 5 ) —BRIKBEBIIARI N T 74Py T 2t
BEFESSFEHERHSCI00Z BIELI=AREREERT ¥ 77 — 22072 b D & JASCOH> A
T L—H—80T-1T, MET L ¥ a U HDHIPM-3P5 & 2B A b= b D& Vs,
F[EBIINER2. 6mm, 2F15.5em, BHET. 5enD b DR AW, RUTFTZIUAVT I KL
W77V T I RENN -AFVLUEARATZ YAT IR (bis) DREOF (T%) 4% & L.
bisDEE (B %1% & LTNNN N —F h T AFNLTF L VT I (TEMED) & i@ hiEe
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TR AEMOTHREPTEH

A&, REKIE80mM Tris—10mM  albumin

TricinelZ0. 1%SDSHE M X T=H D% H ' A
VW iz, BREHIREIBM O Z v BRI I@; /WG

B A L, BIRMEDSL ImAZ B

G T AIE TR & 7 o 7o,
3. %%13 ct (ﬁ% ﬁ Orange. G

MRS pmB L0200 u mDO ¥ ¥ ° 57 \
,U~kiﬁ%ﬁ97~um&mwttLﬂ Aﬂd N

XOMIEY oy AOYA XG0

1 1

WL D &, HREOKIWGEE o 0 %0 o T
EERW-EE DEREEXNA 57 Time (min)

ORI RS NLETHD.
DRYT I INAT I FALORIND

ﬁ: y)230nml:j‘5 ”i ’5 @M&iﬁ?‘ﬁ L/ < - Asno /al,bumln
280nmE JAWALENRH D T NS 0.016 B
Mol

BERRIC >V T, A Xy
B v © 7 U — @Rk TRV R
% - (50mM Tris—50mM Tricine-
0. 1%SDS) & BLZAHIR L7z b D TidHm \
BEREAME < . FRERVEICHIED H -

I=o BRETOFEE. 80mM Tris—10mM -
Tricine-0. I%SDSTLUTDOEBRZ1T> | : T

Orange G

2 0 20 40 60 80 1bo
e Time (min)
SDSAVHR U 7z i3 3EHZ DWW T 7 . "
LY DY A KA B B Fig. 1. Size separation of human plasma
ez ey
Fig. IAlZ. SDS R FR3E - ESTAIEE L proteins. A, SDS-treated plasma sample; B,
7= MAEREHZ ST DX 30 SDS-2ME-urea treated plasma sample.

(RYRTF ) YA X5BER

ZFig. IBIZR LTz, SDSALHIDEF A .

FI2BARDEEARIN & — 27 E X ER RN &, B2 R » L6058 & HE
&N, RE - BIANBET S &, W20A0 e —7 F- XA RIS, - BEfalE
LT D D20 T IRSE LHEE Sz, 2 O BERRIIPIRTS umE 7213200 p mD ¥ ¥ £ U —
ELPAE RV T B AT E o 12 b DD B F BT UL LM TR VB RIK
R D94 A5BEL Y bER TV, Shiz, HBEShi=Z X7 BoRIHEIZ DV
TR EED TV, |

1) T.Manabe et al. Electrophoresis, 19(1998)2308-2316

2) PHEEAE . FIsEX v &7 Y —BRKE O LR T T A THE (1998)P. 8
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Analysis of dyestuff degradation products by capillary electrophoresis

1) Sahori Takeda*, Masataka Yamane, Zyun Siroma, Shin-ichi Wakida, 2) Yoshihide
Tanaka _ |

1) Osaka National Research Institute, AIST

2) Nippon Boehringer Ingelheim, Co. Ltd.

Abstract

We have studied wet oxidation with solid catalysts as the treatment method of
wastewaters containing dyestuffs. When the Orange II solution was used as the model
wastewater, treated solution contained highly polar degradation products. They could
not be identified by conventional HPLC. We applied capillary electrophoresis (CE) with
two different detection methods, mass spectrometry (MS) and UV absorption
spectroscopy with photo-diode array detection (UV-DAD), for the analysis of the
products. We were able to determine the molecular weights of some products by CE/MS.
From this clue, we tried to identify these products by CE/UV-DAD. By means of the
comparison of the migration time and UV spectra of standard samples, three
degradation products were identified. The separation of degradation products was
successful within 15 min.

1. ITL®IZ

TxITINET, DRI YK OSAFOBEAEIT 5 Hifff e LT, Bz Av 5
BABACIECE AR D FEBMRERE L HV 5 EMBIEOMELITo TETWVD, WAL
BIZBWCTETVHELE LT LU VO ZAWEEES., SRERME LT v BEosy
ILEYMDBELCTNAHZ EPHPLCIZ LA ST CTH LN o7 dd, Z05BE - RIETEE
ThHolDy 22T, FY TV —BRIKBZHV IS OVWTHRN L, kL LTE
BoirE (MS) BXOEARIN—7 % & A A4 — K7 LA HHE (UV-DAD) %\,
SRR D5y BER L OREE R~ T,

2. EB |

AEHZIEA LY 1000mg/l DET AHEKE Beflift s v ORERBRE L, BTE
BER B BB L 7 ISR &2 Wiz, CE/MS 3%i& 13 HPSDCE & 2 7 A (Hewlett-Packard)
& API-300 (Perkin-Elmer Sciex) & 5t L CH, IKEIBRICIL 50mM KERT =D b
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B R (pHS8.5) £ 7- 1% 40mM FrEE 7 &= v LAMEEIK (pH6.0) & v iz, ¥+ 7V —iT
VIR B0um, £F 7T5cm O 7 22— X R U E & AV, pH8.5 DERIZIZZ D E %, pH6.0
OBRIZIENEEZRY 727 V)T I FABE L THWEzZ, CE/UV-DAD D#i&i% CAPI-3000
(KEET) 2V, ¥¥ 7V —IZENE 75um, £F 62cm (A& 50cm) D7 2 — X
RV BE %, KEWERKICIE 50mM REET > € = 7 LAEER (pH9.3) 2 A7z, HINEE
% 20kV & L., HE#F 200~600nm T7 4 bF A A — N2 X540 71 NPT
1T o7,

3. WREBE

9 CEMS 2LV, HREFYONTEAUE LR, 2EEORERICLVAIEL
T AR, pH8.5 DR TII—EH OB RERY OKBIEENH U — 7 ZRHTE M o7
2, X¥ 7Y —NOBRKBEEREZMA pH6.0 DFRMATRIET S Z L & Lz, RIS
50 3B ICERIN L72REHZ SV TRA A VB ET o IR, AL P (m/2=327.0) OV
— 7 OB 29 3 Th o7, £, m/z=172.8 THI 19 57, 164.8 THJ 13 57, 200.8
TH 11 S ENERSIRAERY & Bbh b B — 2 SR S iz, [ U3#%H% CE/UV-DAD
THH L, B 240nm TR LR, Fig LIRT L510, M4 THLE VI, K7
533 LU 8 SFCHEBIIR & ey RERD O — 7 b, MS IZX o0 TEFHRET
WL & OB & UV AT MV ORB A TR, Zhb o —27ikenth p-
7= ) =V AR B (mw=174.2) B LT 0-7 1B (mw=166.1) L FE SN, Ee,
KPS BES 170 498 T ERIR L7 B0BHE SV T, CE/MS Tt m/z=200.8 O B — 7 A &
7=, CE/UV-DAD TiX 10 RjZIZ 2 2O — 7 BWiE L7205, 50 A5 DB L IR
RIE 4T - iR, RO bON p- A REBER (mw=202.2) Th 5 LHBA L7z, CE
(BN TR OB - RS L CREN TR TH T,

0.013
2 1: Orange |l
2: p-Phenolsulfonate
3. o-Phthalate
1 4: p-Sulfoacetate
-~ 0.006 |
< 3
W
-0.001 4 ‘ :
0 5 10 15
‘ Time / min

Fig.1 Pherogram of the treated solution containing dyestuff degradation products

4. 3Tk
1) A K MTEIIEY, B EE: REEN, 24,517-522 (1995).
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Determination of 5Fluorouracil in Human Serum with Capillary
Electrophoresis

Keiko Kitagishi*, Hiromi Yamada

Otsuka Electronics Co.

ABSTRACT

The quantitative analysis of 5-fluorouracil (5FU), an antineoplastic drug, provides the
informations about its proper dose. @ We investigated the assay system of 5FU in
human serum by micellar electrokinetic chromatography (MEKC) without any
deproteinization processes. The separation conditions such as pH and micelle
concentration of electrolyte, temperature, efc, were optimized for human normal
serum with the addition of 5FU and the pyrimidine derivatives. = The limit of
detection of 5FU was obtained to be 0.1ppm in human serum under the conditions that
5FU could be separated both from its eight derivatives and serum proteins.

1. LI

5-Fluorouracil (5FU) IRFEIERZEFTHLHEINTWS, MEFOFUEMOE Y
IDVVEEMKL S, BEETAZLIL. SFUOBREFEAZRE L CEAOREE LR T
392 TEENRD S, BIE. SFUDKRBEHICC-MSIE T THOI TV AN, e EE TS
fERAEEECHY ., EMOSITE ¥ —ICRIEREZ LT3, £, B HRER
REBD>ETIHHEZEL, IBROFEIZITHEL THRY,

AREZBWTIL, MEZREARSOLMERZET, Sy TV —ICHEAL, MBS
Eh5 5F0 2oy I PUFEENLHBEL, EET D EERAL, MERIZZED
EURTENREEN. BARNBHBETOHEWE L RDDT, SIS—MEX X7 ED
R L > THE A7 EOREZEBLED Z LR TE B MEKC ZIGH L7 5%

2. Eg

SRRV BEO Y Y I U ¥ AL, 5-fluorouracil (5FU) ,uracil (U), cytosine (C),
thymine(T) . 5-fluorouridine (5FUrd) . b~fluorodeoxyuridine (FdUrd) . 3-cyano-2, 6~
dihydroxypyridine (CNDP) . 1-ethoxymethyl-5-fluorouracil (EMFU), isophthalic acidT
b5, REERT, EERBOBIK (200 g/ml) 2t b/ —</VMECHEMLUTHEL
Fro FREE L7-MiEY o 7 vid4mm Millex-LH (0.5um & 788, Millipore) TRRBLT L721&.
FFVHBEZ SUBER AR LT, By 7 V) —ICBEALL, REITITREERE
FCAPI-3200% FH\ 7=,
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3. BREBE

EICE 4 ppom OBRETILEHETRML T, WMTﬁﬁLtﬂ%lluﬁf E1 0%k
fEC. SFU . flo ) I DL BEEOr—7 | BIOIEBERO E— 7 M HoBETE 72,
Wiz, ZOEMBETO U, C 5FU ORHIRF 255 70ic, (EREOFERE 2 Mg A
LCRIE L, U, CIZouWTHL, 0.1 ppn ¥ TOREMRMNFEE, 0.06 ppm ¥ TE— 7 ¥
EARECHoTr, S5FU X — 7B u— R0 T, REROFMEBERESS U, ¢ KVESR
o7, 0.1 ppm @ SFUEMTH B — 27 1IRH TE 503, S/N L-uh b R TEERMILO. 2
~0.5 ppn BBETH B, SEIORICLEY ., MiEFD 0.1 ppm LAED 5FU 1%, M % ATk
BEPICEBEALTHHOREFRETH L Z Lbhol, '

4. 3TER

(1) Nakagawa, T., Oda, Y., Shibukawa, A., Fukuda, H., Tanaka, H. Chem Pharm Bull. 37, 707 (1989)
(2) Nishi, H., Fukuyama, T., Matsuo, M. J. Chromatogr. 515, 245 (1990)

(3) Thormann, W., Minger, A. Molteni, S., Caslavska, J., Gebauer, P. J Chromatogr. 593, 275 (1992)

" o o 7.43mi o
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e
§ o é act é g R\M\\M é o /\/\_vv
o 0 e o] ~0o0! 0
Q0008
-acot - ~ao ~0op ’ ~aont *
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EOF
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1. 9 DA WE S 4ppm THOMBZHEMLZRBO= VY br 7o /F AQ700m) & B —F DAY
kv, Isophthalic acid i3 DRI &Sy, FFUARMBRZ ML Y VEREE®E p HT.75,
Fr SV —DOREDBum, 2 50cm, K 37.8cm,
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Simultaneous Determination of Inorganic Anions, Organic Acids and Metal Cations
by Capillary Electrophoresis

Tomoyoshi Soga, Hiroko Yanai*
Yokogawa Analytical Systems Inc.

ABSTRACT

A capillary electrophoresis method for the simultaneous determination of inorganic anions, organic
acids and metal cations was developed. A complex agent was used as the background electrolyte to
permit indirect UV detection of anions. The reagent also worked to confer a negative charge on metal
cations via its complex formation. The EOF was reversed in order to detect both anions and metal
complexes simultaneously. In the method detection of anions was carried out with indirect UV
detection, whereas metal cations were detected directly. Thirteen anions and three metal cations were
completely separated at the optimized condition. The R.S.D.(n=6) values of the method were better
than 0.2 % for migration times and between 1.1 % and 3.9 % for peak areas. The minimum detectable
levels ranged from 0.2 mg/l to 1.9 mg/l with 300 mbars pressure injection (6 nl) at a signal-to-noise
ratio of 3. This method is simple, rapid and reproducible and could be readily applied to the analysis
of anions and metal cations in plating bath samples.

1. IXC®IZ

XY 7 U —EBRKENT, B, BOEROSEMNRETHY . BIER, B AV,
A A3 BDAZ I HIA VBN TWS, BA FV EBA T DRIER. FhE
NOEUTRETDZ ER—BNTHo 72N, IFE, XY 7Y —0OfE, LA ZEA
L. ¥ 5 ) —DRRTRA TV, B4 4V ZRRCKRIET 2 5 ERRES L TWS V2,
Hxid, @BA VIR L TEWEREILER S R OWE Z KEREERICA, A
I, R, SR AV ERBCET D FEEZRE L, ZOFETE., &84
. KEMEERRIZ L VR A A M OEREERT D720, EHRA 4. FHEE L FRIZ
S KBNS B 7=, —ESWTRARRE Rotz, TOFEOEBR M, R TR, RE
ROEREORERREZRET S, EISAME LTH- XEPOEBIE A 40, FHEE,
BRAZTVE—FDHLIZOT, ZORREERETD,
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2. HEr

¥y T U —BRIKBEEL, ¥4 4— F7 LA RHBEZNELZHPP X x5V —&
KIKBE) S AT I(Hewlett-Packard B) 2 fFH L7z, F¥ 7V —iZi, NERALED 7 2 —
AR VA (RES0um, &K 112.5cm, A%hE 104cm) Z2HH L7z, kEWEEKIZIL,
-HP Universal Anion Buffer Z{fMH L. HIMEE -30 kV, &E 15 C THIE L7z, #ABHZ
BEAX, MEH 50 mbar, 6 sec TITo 7z, BIE, ¥4 4— K7 LA MBI EHEMA L. 230
nm THIE L7z,

3. MRBIUVBE |

Fig. 1 (ZHEBERE A 42 6 pRoy. BHER 7 I B X O RA 4 3 oy DIEHER D—FK 57
WERER LIz, TOFETIE, @BAF 0 —21iEF_—25 4 L) TR Eh
Do ZDTIETMBERNEEZANTEBY HE LI bD8RBA 3V IXBIERED 230
nm i UV Z $,o7=%, FRIZBRH -, ARG nl 21T 5 BH FRR(S/N=3)i,
RBAF530.8-1.9mg/l THY ., EBA AL, 0.2mgll THhotz, TOFHEERANT, K&
BR=y TN o EEE S EHRVIRLAIEZITV. ThEEREVZERE Fig. 21TRL
7o, BEIRERIOBFHRME (n=5) 1% 0.03 %L, v'—7 X 1.4%—3.2% L BFTHo7z,
AEIIE IR A 4, FRBBIOERA L —F/TE D20, o XiELS
SRV THERROMBETHS LBbh3,
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Fig. 1 Electropherogram of a standard mixture Fig. 2 Reproducibility of nickel plating bath
of inorganic, organic anions and metal analysis (n=5).
Cations.

4. 3Tk
[1]Padarauskas, A.; Olsauskaite, V.; Schwedt, G. J. Chromatogr. A, 800, 369 (1998).
[2]Kuban, P.; Karlberg, B. Anal. Chem. 70, 360 (1998).
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Categorization of Soy Sauce with Analysis of Organic Anions by Capillary
Electrophoresis

Hirofumi Kawazumi*, Shinji Tsujimura, Satoru liyama

Kyushu School of Engineering, Kinki University

ABSTRACT

Taste classification of soy sauce (shoyu) has been investigated by using the capillary
electrophoresis with the analysis of organic anions. Thirty one kinds of soy sauce were analyzed
and eight organic anions and three inorganic anions were found in fourteen peaks. The principal
component analysis of these peak intensities reveals the categorization of three conventional tastes;
koikuchi, usukuchi, sashimi.

1. 3U®IT
 FrEIU—BKKE (CE) OBAMREE, BEST, HEMEMRE VoM, &
A OL D ICEMBRAZNRELUFEERZENETAHEITERICERZb O L
%, CEICKD8ENCIHREI OB 4>, FHEE, E¥ I 2R ED/HENEL Rt
N, RO/ OAK TS T4 —IC&DbDLABEOEEENEOND LI TE
o EHIRMAOM TR ELEESLT, HRE] OFREBMEINDD
H5. BEOLEECIEE - B FEZ NS AT a—dELEREZUPAERINT
W5, ZFETIE, BE - BOFEEOILFF v 2 IVBREL Y & O i EpiRc,
CERRKVEMPOEMET T > EARBNEMRET BB TESZL2HAAL, &
SN2 R A DZERBEN S B ORERRI N TTREN &S MRS L 7=,

2. ER

- CE#{&!d HewlettPackard HP-3D Capillary Electrophoresis System # W /z, #Eili (A—
A, BRIORESHD3 1) 13, 1FRBKTH 0FICHRE, BHISLTERAF
CEBREL, ABEBOTABRER (7HIEA 2,6-pyridinedicarboxylic acid Z2&%) THIH
BPEC XD L. BIRLIZRADOE—VHEEBEZA 270V 7 MERFEY T
b 7RIV ORABERD L OB 2. WU ZRNFF ¥ 2 RIVERER >
JESBEORELEOREYESZAREELEZHDT, KLV E—I), a—tb—kED
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3. BREBZR

ETOEWMBVT, 2~1 000 HEBMTL4EOE— BPRETE, ThEhick
BB TL Y b a7 ARG N, FDS B 1 1EOE—IN, HR, HEE >
ave, LA VEE, IV, aN\VEE, CIVECE, B, HE, VB, Yol
FILBOBEIA L EFAETER, BHEH1 0% U LoREEADED, RLEREZ
BB DICEN T ML BEREAN I OREREIRTARTH /2. REOBEICIDKRES
LETHEBA L ERL 1 3EOY —VRERZEHRE LERIMEITY, B 1 ERD
EE2ERDICEBBEERY MVE 7oy hL, BHoOBERREZT> . FEERORI
FicEHoBKkIcE EEDNSY, 3 1BOSMICHGLAEZTOy hORI T ay
12, BEREAERL, 2R EhoS8HoRyncEIREEE Oy MIBIZSE Lz, KT
ADDA—HENEND T2 B] 193] NELA BHOIOY FERT, A—
HEBHTES LD BRMEENL - 8, BEIICIEANRLNZ, i JAS #
BICEZ2DETHD Tt & THT5] OBRWVWIAKICENZ, —FH, REE>
HR7 I BT OBRETIIA P ORBIC L DESNENZ, BKICKDHKOEN
EHBATERDS I, |

4. SCHER
1 Soga, T.; Wakaura, M. J. Am. Soc. Brew. Chem., 55 (2) 44 (1997).
2 Tiyama, S.; Ikeda, T.; Toko, K.; Yahiro, M. BARMBRSET L 44(9) 615 (1997).
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Enantiomer Separation by Capillary Electrochromatography

Chiharu Mikami *, Koji Otsuka, Shigeru Terabe
Faculty of Science, Himeji Institute of Technology, Kamigori, Hyogo 678-12, Japan

ABSTRACT ,

Enantiomer separation by capillary electrochromatography (CEC) using a packed capillary was
investigated. A packing material used was a Daicel OD-type chiral packing (5 #« m, 3 £ m)
originally designed for the use in HPLC. By using acidic and basic aqueous acetonitrile solutions
as mobile phases, some neutral and basic racemic compounds were optically resolved. The
separation efficiency in this CEC system was superior to that obtained in HPLC using Chiralcel
packings. Typically, the plate height obtained varied from 8 to 12 pm.

1. BL®IZ
EEMEICEINIFGEHEYDELF v FF<—id,. FNFNIRL LENERER
FEIEH b2 2 0% . REREAROBHES BT EORR L. EBELHOSH I
HThb, IFE, FYET) —BXIKE) (CE) DFLWHEEE—- FE LT, EEBks
0w 7574 — (HPLC) XV EVWHHREEZ L, IEVEIBE IO~ S5 74—
(MEKC) % & 0 b MBS BEEHBIRVBES THLEEZONTWEFY YT —2 L
yrarux s 574 — (CEC) MEHINTWASDS, CECIC X BFEMARDSHEIC
BB 0BEEMEOBRERFEICOVTOREIZ TR ENRTW P otz &2 THRER
Tid, HPLCH * 7 WFEIEAI Z CECIC#EH L TOBFEMAR O M A, DMLt RE
At & CECOF) S DWW THRE L7,

2., 3B

BEEIIHP DX v ¥ 5 ) —BRKE > A7 A (Hewlett-Packardtt) %{#fH L72. CECH
BT K2k, ODY £ 7HER (hifkSum,3um ¥4 EVHE [ Fig 1) #72—XFy
VAFYET Y — (&RE33cm, WEI0xm, AFR24cm) KHELZS D% H Wi,
FEENTIZ2- T U)X — )V EGSFEEEIC, 7 b= MY VENESEICH Y, HPLCH AR Y
TN &K o T420 barlZHNE L TIT 2 720 BEMHIZIZ10 mM Na,HPOy-7 2 b = b J v (30:70)
HH\ViL, 50mM V) VERERER pH4.0)-7 L F= UV (30:70) 2, BEHEA
WEERMEAETITo 72, HIMEBEEIZ25KVT, FYET ) —OWMigEICES (8bar) %
P THIEZ 4T 2 72,
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3. BRBIUEE

CECIZ BT 5 BB ZEH (EOF) X, ¥y ¥ 5 ) —NBE L FHEAEXEH LOBMIZKE L
FEAHENS, EOFR TESE L0101, HEFAEF Y ES ) R —CHREBE LEE S
BEHEIEDPERTH S, GHEANTHREIN 2o T A2 EBRIERTALE, HIE%:
ToTWBEHWIEZICF vy €T —WTHRERNFTE LTS LRSI U, BEOFFREE L
Gl RBMEPEL. TOL) RBREEH C7-DIC, 400 barbh L THE £ 17 ) LS
hote THFEDOKE, FHBROBRIBEETD o 72, DHOAEIE. FTHEAIOLEE
EREEMEFICEDLLDICHVE 720, THEHALHEOHFLWBERETHVLDOPE T L
Dot FELIKTHHEY FU—, TOTFTF IO, 4T 2= V2T 5 ) —, 7
WIT)Y, RTAV, AVFIRIF, RGNRI =), 3-72=VEER, A1 7707 =
VR EDORFESEN T KA T BEIMHICI10 mM NayHPO4-7 & = F ) )L (30:70) %2 HwW/z
WBaE, ¥R — ), -T2 NV2TH )=, JNVT 7N, RVIJAL 7, 4582
FOSENTETH ), RT3 — VIS EIR+5TdH o720 HPLCAD 5 &
CHIRALCEL OD-R? # B $135000~6000 (EFGEE £254m~30um) TdH 5 DIxt
L. CECTIi&20000~30000 (HF#HEE 3S8um~12um) 2 obh, F/2CECTIIHPLC X
D R HF S BIASER S 7o Fig2llR vy VA4 Y ORFFEE % 73 . RISHEHA %
WACECH, EIZHHRB L UEERNFEREKOSHIH LTEHNTHA I LPHLI L
o7z, BAIE, 5l &R EMUERBOLESENIN L COSMEGOREILERET LTS
N, ZOMBRIZOVTHIHRET A FETH 5,

OR H
CHg
o) 0,
H:j(
RO 5
n CHj

Fig.1 : OD% {4 77EA] (5pum,3um EMFEHOIEIIRLZ )
a—F 4 TR —

70
60- 16.9min
' 20.4min
40

30

mAU

e L

-10 T T T T
0 2 4 6 8 10

time / min

Fig.2 . Chiral separation of benzoin by CEC Chiral separation by HPLC
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Application of MEKC to polymer analysis: separation of antioxidants using high-
molecular-mass surfactants.

Hiroto Ozaki

Kaneka Techno Research Co. Ltd.

ABSTRACT

Separation of some polymer additives, 2,6-di-tert-butyl-4-methyl phenol and the other antioxidants,
by micellar electrokinetic chromatography (MEKC) was studied. A high-molecular-mass surfactant,
butyl acrylate/butyl methacrylate/ methacrylic acid copolymer sodium salt (BBMA) was utilised
with organic solvents and the other additives to the running solutions.

113081

EEBIE. ERIALAREDVWDYLIENFHEIBEMOILEMBEDOEEERAEINDE
<, FEAEDBEELADTMEIDHASND, > TEFFHHOIMICENT
NEATENRATRENIKEL,. CEQOMABHFEEINSY ., §E. T BHES/OT
Fo574— (MEKC) #FAUEBEHLADORBEDORT Z1T > 7=, 2,6-di-tert-butyl-
4-methyl phenol (BHT)AE EDHKFMIL T =/ —IVREMEBSERIZMRE U, HBEIVESF
EOBLBILEFZAVTERERITZTV. BSFREAESELBLBLEROSHEADILAZ
HALBRERET S, REFICAVWCEEHLEFIOEEEZR 1 ICRY, BHT (No.l). 4,4-
butylidene-bis-(3-methyl-6-tert-butylphenol) (R = 54 #— B B M. No.2). n-octadecyl-3-(3’,5’-
di-tert-butyl-4’-hydroxyphenyl)-propionate (A JVH ./ v 2 X1 0 7 6 . No.3). tetrakis-
[methylene-3-(3’,5’-tert-butyl-4’-hydroxy phenol) propionate]-methane (A JV i/ v 2 X101 0,
No.d)ZRAWz, MEKCHBIBRICKES FREFEMEHR> £FAL. BRBETOMT
MHAFIBICK D DERE R A7,

2 .RER

BREHTIEH PBE3DCE1I602AZERA L, ¥+ ESU—RGLYA T RAEAES Opm.
HE3I50pum. KE40~50cmdD71-% MWt 3-2FZDEEFERALE, BFFF
EEIEHIDOTIINEET FN-299UNERD FN-29)UNBEHESE (BBMA) [IEFE—TITEREENOIR
HEh=bDEFERALE, TOMEESLVEZEERBEITRAZZEOEEERALL,

3IERLEE




BHTZ2IZULHWTFhORBBKBMERERLS, 25/ -, TEFZ MUIAOARFYE
HEL., TEF=ZRMUI/ THFRBABEROBRELTHEALAZ., BBMABRMSEIAR
GBE1-2%) CREFGNEEZ2BOSWGEh /. BEBEIMICLINEiNEE
BELz. ZEFZBPUIGNRTESNAEDRAZR2ICRT, 9FEDOKRKENS, 4
SEEAIES 0 % DESETHIRIICESRBIEINDOLYEBIBEHLTNS, ChoEasn
FEBELERAZMRIC, LUBRBRBOZVORGET TOSEBIRE L.

T, RUTOEL R EGHCHEER LM OBERL IR IBADICRAZEREFT L.
1) Bif, S3EESFHIHRLESE RIS
2) B, FH F1 7EFYESY—BREAH UORSOLABRESEP,. 123 (1997)

tBu CH3 CH3

HO—@CH:; HO—@—(PH—@—OH
CaH
tBu t B 37 t Bu
1 2
tBu ‘
HO CH,CH,COO0CgH37
tBu 3
tBu
HO CH>CH,COOCH C
tBu
4
4

Fig.1. Structures of the antioxidants

DADT B; Sig=210,76 Ref=oTf of 9STOZTWIX4R D
mAU |
600
500
400 2
300 1 1) BHT
] 2) Sumilizer BBM
e 3) Irganox 1076
1001 4 4) Irganox 1010
] 3 - Conditions: capillary, 40 cm (32 cm
0. /\k to the detector) x 50pum; running
T W solution, 2.5% BBMA conatining
100 50% acetonitrile in water; applied
] voltage, 20kV; detection wave-
o 7 T4 " " "l length, 210nm.

Fig. 2. MEKC separation of the antioxidants
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Numeric Simulation of Capillary Electrophoresis (IV)
Natsuki lkuta*; Yosuke Okano; Takeshi Hirokawa
Faculty of Engineering, Hiroshima University

Abstract

It was clarified by using our simulation program that the causes of the decrease of
sample recovery in isotachophoresis using proton as terminating ion. The causes were
tailing of zone of the slowest sample ion and the sample stayed in the injection zone.
Especially, the tailing of the slowest sample zone was confirmed experimentally by

using a scanning UV detector constructed in our laboratory.

FL IS

¥ v €7 ) —SHBERKEITPIE IR EREDREOREORKBEEAN TR LD,
SR E LT Tl (o CORMEE L L CTERBRIKEIt— RTH 5, Bx
T SEERIKENETHBE L 7=%, PIXE ECHMd 5 ITP-PIXE B X v /tEI AR Y
DHIFERT->TCE, FHLEFADO LI ICEDOHESTICHE L FOHE . ILBROREL
MR DD, V=T 4 T BFEO pH RS T OBERD D, ZDOL I 72FMHTRET
R BE—IFAAA L E LTIEDED O, & pH & T T ITP-PIXE %179 &, &tk
KB DA AL OEIES LI LIHET T 2HE8R oK 2,

AE, BecPEBE LTI 05ANTY I ab—a VEITY, BIRROETAE
DE IR AN ALTREIDOPEHERT D, £z, B UV RHFLTAWTCERE ~
Ralb—va UEREEBRBT S,

FER

HEBERICIHRAPEBE LY T ) —BRKEIVI2b—aTu s/ 02 H
Wiz ¥ 7Y —2kit 10cm, BREEIT 100mA/ecm® & Lz, UV —F 4 » 7 EMRK
ELTT7 =7 3mM-FiER 6mM@HA.8)DKaH &, ¥ — I T NVEMRK L LT5mM HCI
2R U7z, #EHI NaOH, LiOH, Tris O % 2mM &)L KEk E L. IEAT T 7RI lem
ThHoT,

FHEHER L OO DIZ, YRR CHE LoEEE UV RS2 AV TEHEEESR
KENVEBR T o7, V—TF 4 VP BRREKITT =7 5mM-Fifg 10mM(pH4.8), ¥ —=
FOVEMRRIIZIE HCl 5mM % AW, @Bt E LT R 27—, TB)5mM % 20l
EALEZ, P 0.53mm OF ¥ €5V —%2 AW, BEIER 10uAGEREE 1.13mA/cm®)
DEERT— FCEE) LT,
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RRLER
Ml1itvrIal—yvarilloTEBNLE
TRIS ROV " h o DRES a7 7 A )L & BN
RERORFHZE(LERT, REOPTRLBEE
ﬁméwTMSi%FWME%:aﬂfiﬁm
T2O00—7ZHh#THE1b), V—TF 4
IO — 7 XIREE SR CRE S S e
SEATT B HTHL RS, #—IF Ao
E— 7 XBEE . RE2IZEOEY—7 B IR
PFHOHRTHDH(H 1), 15 B, TRIS A8
F—Y U7 LTEY, SHITEAY — VA
TRIS O —27 BEFLTHAH(@X1d), 20 ¥
%, EAY—2HNO TRIS DY — 7 1 XHK L=
B, T—=YV TR BEELTVS (™ 1e),
%ﬁﬁ@mm%vi~o@7_yémﬁbrw
DA, EBEIZIEEEY — 0% AL TE BT

—J /ﬁbiﬂ#laﬂ#n‘@@ LTHEV RS D@ 1D,

WoT, WROBE, BGAY = FOE—7 R
T—=U T DTDIEERPMETT 5, ZOH
BEFERT HDI EER UV Bz kv,
HEY —r Oy =R EERLIZE 2),
Tal—va ORENOE/ENTZL I,
PKENBRIA D 48 HHEICBWTERl SN TB

®/~/i7~)/7%t LTRY ., K&
WD T S, LU H, 712 5% TH

x—(ﬁﬂﬁ"‘ff) Z e ol THIX/ AR

LAV EEB LT, +RETHho T, Eio,
ZDT—=MIvIab—ar&E U< ERHE
BT LT,

AR TIZEIROE TIZOWT, £DORE
ICOWTE LIZFELLS#ET D,
BE IR
1)PBocek, P.Gebauer and M.Deml, J.Chromatogr, 219,
21(1981).
DREE. BEEM, EILCHE, BRI 5 17 @
I ) —BRIKEIS R T LEEHE, 21(1997)
3)N.lkuta and T.Hirokawa, J.Chromatogr. A, 802,49(1998). »
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Constituent Effect on the migration time in CZE(II)

Takeshi Hirokawa* and Natsuki Ikuta
Applied Physics and Chemistry, Faculty of Engineering, Hiroshima University

Abstract

A CZE system may be easily perturbed by the sample constituent, because the electrolyte system
is simple and it has no concentrating effect. For this reason, potential gradient of the separation
field varies depending on the sample constituent, which sometimes causes bad reproducibility of
migration time. In this paper, concentration dependence on the migration time of sample
components is studied in detail when CZE is applied to the analysis of minor elements in a sample
containing matrix component. Used samples were a test mixture of equ1molar rare-earth metal ions
and a model mixture of xenotime ore.

1. #5

Fr IV —BIIKENE(CE)IZYuxTI vy g U ERAITE 5 RELDERE 5
BEELTEETHD, BEOHBEBOMEIZFEFICE . BI—RE 0 IR LAIEIZ
BWTIHEFICBFRCVEPBEZIIBONDI LI oTWD, LILERSCZE
FT— RIZBWTIE, RIUHESZSHERETHoTH, BENRR -T2V, RO S
ELHBRICEHMRP R DGE, B TR DKERE 2 RTIENEL, B - EE
HIHRERTORRE L2 5, HEDIXEGEZ OMEE MR LR, ZhuidfE
BT —RFUxTIURGFET 200 TR, EMNAEOEMIR] LAl
T 7 OMEICER T HRBARBESETHLIEL RWE LT,

CZERTIIBMABREHEICX YT YV —D EDESTYHLEHBMAE (FIMEBE,/
¥ T ) —2k) CFLITNL., kEFROBRMEIIMRIEIND, L LERICIXZO
X9 BT, B AEDOEMIR &1L, KEMIEICEE T IR S TE B Al
DIUEBERY — AR LI LT < BIC O BES OB ARS AL L, FRERROEKE
EIRDMBES H, AIFETIIRHICKED~Y Y v 7 ARSTOWERS DS54 CZ E
TITD L&, O X ITKENFRAFEEHUR G 20, ST WVREHD a2 Ba—F—
R ab—Tg rEHTERABIOEROME LR LT,

2. Bk
VIial—ya VYR ETER LY 7 F T RERA LI, 4o TF A
(0.3-30mM, K, Li, Jv7iF=v &7 WhFiy) L IEA > GuM) & teiE il 2 LIBES R %
Et Uiz, AHEEHEZR 1T L, fTESBEROREE L% e A1LE1 6%
DF A MREEWE LB ) A A7 Ve (FRSY) 2R L, BEBE~OEBROD
728, K, Li¥xs X I'PA (tetrapropylammonium ion) ¥EAEEAICEM UT-, CEHEFE L L
TIXCAPI-3100% , B EMRIER L LTika-t FuXx s VEEEY T & T 54158
SHERERRAEER Lz, Y—r oz v 7 F = /@w%&%W%ﬂ%Lto
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3. MRLEHE

[\

B AR OEFI R L D KB OBIL, 3t

BHEENE <, LS IFFEMRR L MRS R DI
L EEEE ST SEB/RWVIZERREICEREND, E
1R Uiy g deidft R 7 &kbm) TH
B8, ARV E— 7 IXEEHERE 230, 3uM, W E— 7
IX30mMTH B, O SBRIEETS V7 ED 2T
HEHREN 2T IMMOBEOEY— VB THY, 7
FURBELRY, BEBECRIIZEC—I BT
TETCWHIENRLS LMD, TR TEMAED
BRI L Db DTH D, |

DX D Ik EhER] OREHE ERFE A fIET D
b, T ka7l S Ao kBIER D
DEYBEEA~LHBT D HERRB LI, ZOEH
2k D LRI L DKERFREI OB (v) °H
BEAX Y I ) —NTORE LA RFHIETE D, =
DRI EMES T OB ST ERITITONT
LEDTHY ., BITHY 7 N T BB LTCER
i P QAP '

B 2R LIEFEEREO 70 /7 A (FENL
FHEB IOW 7 2 A LTFOLaEh) 1R 4%
Bl TAER T S TAEL SIS, 2 5CIKBIT
ABEE RN T 7 2 ST AIERLIEL O
Th D, ATV 2 OEM L I—REH >
THDHHM, 2T MEAERRSERE] & AV

M1Lbv, ¥ 2ALDOEBSUSNOHEERS %
FET DD ZEOREEATILENDD
B, BJL O TPA ORI Tl DIKBVZEBNSRI2 D%
DBEA S TH D, TPA (XFDOE—27 ORI S UkED
Ny T 7 —HDHF AW THLI VT F=&
FCBBETHD, TPA OBBIEELL LD OFENE
WCRIRENX 72 08, TPA DA FR HY &4 2 p o3 (2B 7
AREHRERIEMEDFRD b v, IR E O B/t
Al L o> COBLEMESB AR THDHZ DD
D, T HEREE CIREM AR OB THA
TEDN, ILIoBESR GRLESEERERKE ?)
BOHHRE TCEZ > TWAHED TRV EER L
N5, METITLYHREOHAMDOIIab— 3
YEEGORETDOHTETHD, |
[1] N.Ikuta and T.Hirokawa, J.Chromatogr. A, 802,49(1998).
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Capillary length 40 cm
detection point 40 cm
Applied voltage 30kV
Average Potentlal 750 V/em
gradient o
Plug length 0.2 cm, 0.5¢cm
Mobility of EOF 30%10%°cm¥Vs
Cell length (dx) 0.02 cm, 0.025cm
Time increment (dt) 1% 10%sec
Diffusion coefficient 0 cm’s’
Migration time 200z
Calculation time 27hrs(dx=0.025cm)
CPU Pentium I 4S0MHz
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Improvement of Concentration Detection Sensitivity for Capillary
Electrophoresis with On-line Electrophoretic Concentration Method

Takanori Kasasima, Xing-Zheng Wu*
Department of Materials Science and Engineering, Faculty of Engineering, Fukui University, Bunkyo
3-9-1, Fukui-shi, 910. ’

Abstract

One problem in UV absorbance detector for capillary electrophoresis (CE) is low concentration
sensitivity due to the short pathlength. We have proposed an on-line electrophoretié concentration
method for CE. In our previous work, a short semipexmeable hollow fiber was connected to the
inletend of a capillary. Whena safnpling electric field was applied across one part of the hollow
fiber, protein cations could not pass through the hollow fiber, and thus stopped in the hollow f ibér,
i.e., protein cations were concentrated in the hollow fiber. In this work, we have improved the
connection method between the hollow fiber and the inletend of the capillary. Factors affecting the
on-line concentration effct, such as the concentration electric field, pH of buffer solution, are also
investigated. Three proteins were used as model samples, high concentration factor and high
concentration sensitivity were demonstrated for the method.

1. i

F ¥ BT Y —BKIKBHMTCE)ORHELE L TR L HEHLN TS UV RIHBORE
BRHREIL HPLC OBE EHARS &, B —HINZHIREKRWY, #> T, UV RHEBOR
ERHBE DM LIX CE O—D0OETH 5. 04 51 2 #MEid CE OBRERTIR
EE2ALTE—D0O7 7O0—-FTH5. BE REINLA D T4 BEIERCIIREHR 2
Fy B9 —ITiE DLW ik & SR B & (R T S BEIKEIERIED B B,
BAEFYET) —OHBHEAMRICEF 12— T 200 &, HE2E0BEFa—THICHE
W DHLEND CEDHHA L I U BKKBBRILEZRELEY . 20T I1 ERK
BiEsRIiIck 0. BHEREO CE BERNBEEZ AWM ETESZE2TTIIHL,
L7, AT, FYESU—ORBEBAREBEFa—TE0hy ) T EERE
L. BEHEREOBBREZMELE., £, BEDRICEETIEREROBRHN L.
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2. EB

CEOEBERIIBEEEBE, FvEIU—, UV RS GE:2156nm) HS5#KLE. F
yEIU— (1.d.:50pm. 0.d.:375pm) DEXII 50cm T, HEOHE AN SIS & DR
O 35cm TH o7z FyES ) —DOFHBEAMIIN 1 ITRT. FyET ) —0D%kHH
2F940% HF KBEKT L5 BBy F >/ U AME2MIL Lz BHEF o —70.d.:
0.2um, £ 4pm) IZELAN, BEHTEELE. Fv 5 —ORBHEARICEE X
NEBHEF 2 — T 22 VEH I ABETHELAN, ARICESSTEELE. TOVELH
FABIHRBEREZMZL., ALBEMORELZ, RBEEATEIEE, VEHSAEL
HENATZIVEDORICHEABE 10 VHASEHEVET) Z2—RHEHAML, k25
PN I X B e, ABM RN U728, VELH 5 28 SR80 N1 7 IVICE LJAJ} ¥
YEIV—DBHS—EOMICEE 10KV ZHNL, CE 2> 7.

BEWIT pH3.0 ® MU A D ABREEHRZR W=, TTFIIVEEE L TOERERETF Y
OAC, UVF—A, UERXIZL7—¥ A 2REHKICE 10*me/ml IR L THVE,

3. HREBZR .

B 1IRLEES I, REREATSEE, BARTEEVEH S ZAEETOTOREN
ATVIVEDHICAIIT 20T ( VEBHSAFa—TH “" . RBINTT7IM “47 )
EHEBA A > EEEEBA A 0 H BN TNV S VEIH S AF o —TH~KET 5,
BEOEBA A OB ERTERNOT, BHENCAD S Z LT3, DD, &
FUE R 4 > DEHTIEN T X N5, B NAERERENL CE Ick D oM. Rl
N3 FAERTII. BEOFEZRICLZETFINEHLEREO CEEBERH TRIZ 10 2mg/ml
THBH F I D EHETIR 10" me/ml EFINVEREREI 2 HBICRIETE 5, £i-,
BEWO pH, TEABE FEABR) ZOEREGOBEDRANOEELRHF L=,

1) X.-Z.Wu, A. Hosaka, T. Hobo, Anal. Chem., 70, 2081 (1998).

ERAHEAAY
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Free flow electrophoresis module fabricated by use of
microfabrication technologies
Nobuyoshi Tajima*, Hirobumi Suzuki, Etsuo Shinohara and Kyoichi Kano
Biomedical Research Center, Olympus Optical Co., Ltd.

Abstract

Free flow electrophoresis (FFE) module for separation DNA from other contaminants was
prepared in Pyrex glass substrates using microfabrication technologies. The size of the module was
66x70mm, in which 47x40mm electrophoresis bed with 10 or 50 um deep flow gap was
constructed. Seven inlets of buffer solution, one inlet of sample and 30 outlets were formed on the
module. Two gold wire electrodes were fixed to the both edges parallel to its flow direction. To
investigate its function a mixture of genomic DNA, plasmid, albumin and globulin was applied to
the FFE with 1kv at a flow rate of 10mm/sec. The genomic DNA, plasmid were recovered from
outlet No. 5&6, albumin from No. 6&7 and globulin from No. 7&8.

1. iIL®»iZ ,

B TFRITCB T2, BAEREZE RN ODNA 243 3 2T AN S L ER A R Th
%o B4 IIDNA 2B FEIC T BEL 7 BT 228% B A, Y EAEOMHMIM TEM 2 HL T, EXKENE ICUEHE
Ry 77— RN EA LR BLBE - 2 R EITH 7Y — 7 0 —EKKE) (FFE) V2 — V&R ELT-, FFEIL,
INETFHERMOOM - BREBLL TORMRY, ~ 7ul TEHFEISALITYar vz —_ Ly
AN FGANSIRBFFEEY 2 — L ORERFNBBESHTVE?, Vv — 3B UWERE R XE, EROY
— WAL D, X IIE T ALY AT T ADGIRBFFEEY a— VERIEL. DNA OS5 BERET 21T 72,

buffer inlets

2. EBR :

RIELIZFFEEY 2 — VOB EZFig 112" Y, FFEEYa
— VDY A R1T66 X T0mm THY, EKIKEEREL T47 X
40mm, RE10~50 p mDFEEM T L7/ ALy 7 2B 1#
DE5T-2785 3L w7 AR LA L THERSNS, KBy
Z77—OEAO7TE, DNAYFAERBOEADME, RO
SO L= OB N2 AL, A N EHEH 0 oo
S BTA Y DB BB H T D, RO L2 HEIT
TENT 7 AL Ew AT EL T 2y by F U I KRR
L. SAL w2 AHSAR OB T BN T 7 ALY k% %
B TS I IVEA L, '

SHERIEIEXTO Y7y —FEANDPL—EFE T/ YT 7—
ZHLTHEH 0 ~DRoO T EEY, BEHEARDGDNA %
BNERBPEEAT S, 2RO EBRICEELZEIMT L8
WZEENIHHEIL, BERIKEIOFICL>TEAW T OEBRRICIKEI D BEL MO8 N IZBET 5, >
T, BEOHE 0 Lk E BT XV O S BT 2 5,

EVa— VNIZRBITE Ny 77— IO RN, T AVELTRRZEALEY a— /b EIICRELE
TAAAANEDBNOBE, Rt a—F LA ML, EITH10mm/sec TITo72, DN

Fig.1 Overview of free flow electrophoresis
module :size 66x70mm, the electrophoresis
bed, 47x40mm and 10 or 50um deep gap
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ARGV T NO5HERHIL, &5 RO »LOH R E AR TRAL TEEAURIGRE»DDNA RO /3
IDOREEZREL, e, SNV BEKIKEN CREMZZFTIR 21T > 7,

3. fERLBE

REEL TR LUV T /=L AEERRLIZES . AR IIBEOHMIC > TERBRERIC LB B E)
L., BEOHEINC LB EEREL ML - (Fig.2) . EVNEES LT aLEB~kBII K &Aeo7, Ee, AR
NoZ77—bRAETHIERL, $EH DI T 5288005, ZOHRRI u ~fluidicsEFEIXN A0/ N ZERIZ BT
HEDEHTHY, B A /N ZH (KB TIE2~10) TIRRNI BB R LZRVIE AR A UICKWIREBBEL S
e THD, Flkfifhry 7 b AVEY 22—V INOTRNERT L= R, 2\ 77— EA OHHH RiZFED)»>T
BRI EBR TECWAIEN G-,

(a)0kV (b)0.5k%Y  (c)kV
" Fig.2 Photographs of actual flow
flow speed: 10mm/sec., dye: Xylene cyanol, applied voltage (a) 0kV, (b) 0.5kV and (c) 1kV

47 JBDNA | FFAIR, AT, a7V ORGV I VERBL, FFEEY 2— NV TO SRR Z1T -
oo 2397 7—IZiE TrissHCP Yy 7 7—(pH8) & BV, EINEEIX1kVEL 72, FRBANLOFHIRODNA B E
i, = F U AT AR THAL6200m DR NERENSRE LT, £, BAHBE LI —TW TN
— 2 THAL630nmDW G ENSRE LT, Fig 31271 X512, DNA [XBERIOD4 B A No. 5,612, A EIXREE
D 53 B E No.6~8IZHEH L7z, 7 NVESIKEN TOdT LIS R. 0 BON0.5,6121%7° /ADNA | 7"7AIRDS,
SELANO.6,TIZIX T VT IV, 0 ANo.7,8121k 7 a7
UL TWBZE D bhoT,

DNA Y EHEIRSESABPKE R0, BEKKENC
X0k Bh 7 A R QK ENEE N B> TENR TS BEL T
Y%, BAEIZTOBRICL>THOEERD RS-

Ox
4. —
o
o
o

£0.8
E0.7
@ase poi@;—o_s i

0.5 g

N W
(2]

N
[=]
e

B, BREELSHEL THEHLE, DNA 0% 8 RidpH2AT 53§ % § fo0.4 K
B DTWPHE T~ A T RITHLHEL TV, BAR LI 018 e
FINIKBIL 53 T BT AR 3R — B N DL e, e e for ®

relative fluorescent intensity(em.620nm)

AMREH D, FFEEY 2 — /IR IV CDNA O e 56 7 8 9 10 °

EBO S AR TR CHBILN BN L T, (odo side)  auletNo,  (gathode side
Fig.3 Fractions recovered rom outlets

. +sample:genomeDNA(1mb/ml):BSA(10mg/ml):

5. #E IgG(10mg/ml)=4:1:4

AUFRBAFEIL, AV AKFE TR WR) SNEDOPLEFE -buferTris-HCI (1mM) pH8

BRI TERREDNA REEBEORREILL T, £MEL.  -applied voltage:1kV

HDTHD, ‘

6. 3CHR

(DFESEh, i BfR, B BAM. MTEiRE. b, B1ITEIR YIS —BRIKE R OU ATRE (1997) 41
(2) D. E. Raymond, A. Manz, and H. M. Widmer, Anal. Chem. 66 (1994) 2858.
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Microchip CE - Studies on effects of electrolysis at small reservoir
H.Abe, T.Nishimoto, M.Kanai and H.Nakanishi
Technology Research Laboratory, Shimadzu Co.

ABSTRACT

Effects of electrolysis at small reservoir on a microchip, which have been fabricated in small size
on quartz substrates, are investigated. The electrolysis of buffer leads to variation of migration
time. To improve this CE system, we examined various factors (i.e. EOF, reservoir volume and

buffer concentration), and tried to optimize design of the microchannel.

1.IILC®IC ,

VAR, A 20V FOEMEFIH LTS AR EICFYES YRR L. Th
PBERKBICHWARAPER L ENTWVWE, CONELEH T AER--BRIKE T v 7 -
i, BICEF vy ¥5 ) ofRETh CEFICENRZERRE &R,

F o TEERDODFXYETVDILICRIA I FORBEUEL LW ORRENRIC
B, BRIKENCLOVRET L2 - VBEHRI(BEATE S, 202D, LVEWE
JECEFIKEIVEE & 2 ) . AT OEREISK NS,

T, A 70UV THNTHEREINLGF Yy ET Y IE, EERLIEEE TOMRE
MEZ pmBEMTHEEICERETE, SEREOM LR TE 5, SLICHBERZTYA
VOTEERETTAILIMETHY, FFIC 70X LRBEETHWEZ LT, Htple
WIOBERY VIV EBMICHEICEALLY, EBORBE LN 2F v 7O LI
LEFICEBOY > U2 5T A BT
BBl o TE 7, carrier electrolyte inlet . gz';'l'ie‘:r electrolyte

LBL, AEEF v 7O R ERS sample inlet

)= MEFEIE, BT IR T T_
Hbo TDIH, BRKEIHPICHKENEOMK 7
PEISRICIOBILL, STIcEEr 52 ,
5o ZOFBIIOVWTEEL, SEHOR < 35 >|
BLEAA LD THRET 5, sample outlet

Fig.1 EXUKEH 7 v Tk
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2. %8 o o RS TR

Fig llRT &9 BT A VTlES0O um, BE20umDIEHEFFOF v 7% AR TR
L72% ZOF v FICEERER W2 L. VI =S w 1OBEEZ W72 Lz, &
DRETY = "PZHEHEZ/EA L. 1kV(0.25 kV/em)DEBE % FIn L5 Eif = il
E L7,

3R EE :

EBICBERORIC L > TH U A2 RIRE RO X o TRZ D HE L £ VS,
HEOLDIIKDBEBRSHROAZEZ D, TOETFTVTIE, HRTIIH DR TIZOH A4
Y Bo TDUEDAF Y DBEIEIIMD A & VIR IRT TR E L RBEO B
WCKRESHBETAHLET TR, BBEANED ¢ BN 2B LERBEEREELEE L7705
Fri RIS BT L EEX LN S,

DIRGT, Fe4 2585 L CEBREKBORACBVTIE, BREIVNE L BEMHROE
BE2T v, BARMIZIZ, 50 mM Tris-& 7 BERER 2 2546, BHRMAIZIZIZ064A
Th 55 530 HOBEBRIKE T — "R T 2HOH)DREIZH02 nmol TE 2 5,
AU, 101D ) F =N TI302 mMICAHY § 555, BE B O R SOmM)D 5% 2 T
SILRETELETH D, CORRIT, EROKBERILEL TVWLI NS LHERT
X % (Fig.2-A)o , '

—Ji. 20mM V) YERREHR T VA L, BEIZIZIZSpATH %9 630WHDOER
KRBTV — NHICAER T AHOH)DEIIF2mmol &k 25, THI, 1.0 1D Y —/ e
T2 mMIZHHY L, EBEOBRKEFORKE)BHROEIL L U TEHM & NL(Fig.2-B). 547
ERIEREEYE5.2 5, :

CDKENEROEIZ, V- NN TERSBICL > TELIA A VBEEOKRE L
H'(OH)AS, BREEMICL>TXF Y TV ICHNAGDICREILEEZONDL, Zh
2B Clcid, VY —NORR L BEHROIEE

%ﬁﬁ‘%{#b:%b’é‘fﬁ@]b:j vy ha—nv s| B.~ 20 mMPhosphate buf. (pH 6.9) with normal chip
LLENRHL, T2, BB EETZUNT { C. 20..mMPhosphaxebuf.(pH&Q)withAd’l'p

L RCHE LBRRER T Sk |
T, BERGBOLE LR TE BFig2Co & Iy
LICRERTIH, WHEFFA VICXpHBIZD &
W %) $ﬁ%?‘ % o A. 50 mM Tris-Borate buf. ( pH 8.2 ) with normal chip

:
0 X 10 20 30
Time / sec

Fig.2 KBS & 5 B2 L
4. SCHE ’
1) HPVETERE, B0 A VEAS w54, e H I, 5412, 4 7(6), 361-368(1998)
2) BT A AR ) A M A8, VR T, 2859l AT b Rt R B 546, 130(1998)
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Preparation of Columns for Capillary Electrochromatography by In-column
Chemical Treatment
Shigeo SUZUKI, Yuri KUWAHARA, Kyoko MAKIURA, Susumu HONDA

ABSTRACT

One of the most serious problems encountered in capillary electrochromatography (CEC) is the
lack in suitable packing materials. We tried to prepare various kinds of columns of chemically
bonded silica by pumping a solution of silylating reagent through a bare silica-packed column
thermostated at 110°C.  This is an efficient method to provide desired columns, since the reactions
were complete within 1 hr in all cases. We present some applications of these columns for the
analysis of various compounds. We also discuss the effect of the pore size of silica base on the
CEC performance.

1. [FLOHIC

FrES) BSOS 574—(CEC)IE. BERAEIOTN 5T71—LF A ES—ERik
BEHAEhEOBIIZLLTEEEINTIVS, CEC TREERRETRETIELRR
BRICE>TEEREEKRT H71-8. pressure drop IZEDHEEDBT AL 3 pm BEDH
FEDINSGEINRFTERINFATAHLLONS, LML, TlRENTLSFTER|XBEN DL
L. end-capping ICKYFREEFFHILL-FTEATIEI+HLLERRERNEBONGL 1128,
CEC ICRAWAZLDTELTRDFTEADEFIIBOTRLATIND, T THAIL, KEH
DIHEFELE=FYES)—ZREL. ChITESLZIILERIOBEEZZELTEHOHNS A
ZIRRT 5. 1N TLBEEIZDOVDTREILT -,

2. EE&

XrESY—HSLDRR 2 1)AHIZlE Develosil silica($#E 3 uym., FLZF 30 A). DaisoGel
silica (#11% 3 uym. FL1% 60 A KU 300 A) . Nucleosil silica ($11% 3 ym. FLE 100 A) H LU
Hypersil silica (1% 3 ym, AL&E 120 A) ZEAL =, FrESY—IZIZAE 50 um $H SN E 100
pum, 5+4% 375 pm D T7a—XRV YA EERALVz, £E 40 cm [ZHIBL-F v ES) —D— iK%
Kitagawa oD 5 iERITE L TKASREFE>TRIEDH L., 1VT0//— )L EE B L THREPE S
Lize RIZAVFTO/R/—VIZBBLI=2 ) H%E 400 kg/em? DIE A THIELT -, Boh =P VHY
LVFIEDS L% 110°C DIEBEERIZEYIL. ChiZ 2% BEDOIYIIEHIZEE 0.5%BFE-T
R/—IViE&%E 400 kg/em® DIE AT 1 BREERLz. DU ERIELTIX, 72/7AE L) AR
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XLUFUFIATUIIR) AR UYL TAE NS AF LT B LG EEFERAL . R
T.HSLEIR/—)IVTkigtk. KTERL. RERBOMEEZ=/OLETNERT HLITKY,
Y ybE R =, S LICIFESIZ7 =ML EE KL%, BEIHETERL-, CEC ¥&
IZ1% Hewllett-Packard #t %! *°CE Z£EB#HE AL, 97X 20°C TTL. BFERIL AW ORES
BADOSBEIZIZ HEPES BEE-—7 bR, SAFLIZL—EFFREDHREICIE)
E-7Hb=b)LVEERALR. B PMP 8K * ZILRRVN—RE(7IE/—X F2A
—Z2 NFY—ZABLIVYR—R) B LUVEI NG ERERE (N-7TEFILASINIEV N7
EFALTNAYIY A —A T/ —RE LV TI—R) DA EIT OV TERE L, #EH
#(%& 10 nmol)1Z 0.3 M NaOH &£ 0.5 M PMP A%/— )Lt 50 yl £hA T 70°C T30
SRAMEALE=#%. 0.3 M HCl Zx TrhfIL. BRI OHAEIIFETF /L THEL=, &L 50
pl DAK-7HEF=F)IL(1:)IEML CEC DEtFI&LT=,

70

3. BWREBLUEE | T N ot A PR I

AU HFLEBHLDOEMBRE SUNN s o o ( *
SLEFIETFUNMAFLLSUERE Mo N
STEHLIEBORBEELER LS 10 o 2]

5. BEE 10 PEOEETEEMSY T e T ]
HAOEHHDN, 1 BROLETE o o o

S EERMNERTEAL SRt Fig. 1. Separation of some aromatic compounds by CEC. (a)
RBBEROBATEENE LRG0T Column: Develosil silica (304, 100 pm i.d., 25 cm), eluent:
=6, 1 BEERIGERMELT-, FLEED  MeCN-50 mM HEPES, pH 6.0 (4:1), appl. volt.: 25 kV. (b)
5;%5 " -4 ) 0 Column: Nucleosil aminosilica (IOOA, 100 pm i.d., 25 cm),
w—_ BAOAEELORBHDOL U7 eluent: MeCN-25 mM HEPES, pH 6.5 (2:1), appl. volt.: -25 kV,
HSLIZDLT.DMP & TU DOREFEEM () Column: Nucleosil silica deivatized with cyclohexylamino-

CIESEEEE. ; propyltrimethoxysilane, eluent: MeCN-25 mM HEPES, pH 6.0
&% %ﬁ 'E’E'f'”z; capacity factor ) |\ i volt: -15kV. 1= 6-fert. butyl-m-cresol, 2 = 1-
BIUEBEBHMERART=, TOHE.FE naphthol, 3 = phenol, 4 = benzamide, 5 = benzoic acid.

&« 2 3 &/ & 30A>60A>300A>

100A>120A DIFLEY . ABEDNEHEDIFE KEM 1A 300A FHISTHY. AOATBT
LEREBRNRETI-DITBVARE o1, RREFARODISLELOIEFEXREN Oz —
7. BRERIIFEDORESITKRETHEELLNDH, 100A FIHOSINTEOLELRIFT
Hotze DEE RBHN)NELUVEADAUHSLFERLERLEZASLERVTELZDS
ERIL AW OE PMP B8 A0 N BERA -, BON-#ERO—#% Fig. 1 (TRT, —HRICK
&) HTlL 30A @ Divelosil silica THRH LWL EEAFONT=H, B HTIE 100A D,
BFTRIFLS BN RO,

4. 3CHK

1) Zimina, T. M. et al., J. Chromatogr. A, 758:191(1997). 2) Kitagawa, S. et al., Chromatography, 14:39R (1993). 3)
Honda, S. et al., Anal. Biochem., 180:351 (1989).
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Capillary Electrochromatography Using Polymer Tubes
Masahito Sakurai*, Chuzo Fujimoto
Hamamatsu University School of Medicine

Abstract

PEEK tubes were used for capillary electrochromatography. The tubes were
sulfonated with 0.5% chlorosulfonic acid in 1,1,2,2-tetrachloroethane. After washing
with 1,1,2,2-tetrachloroethane, the tubes were treated with n-octylamine over night.
Prior to use, the ‘tubes were rinsed with acetone, methanol and distilled water. A
mixture of benzyl alcohol, benzaldehyde, benzene, toluene, and thiourea was separated
with 50% acetonitrile in 2.5mM phosphate buffer.

1.

RY I —F 2 —TORBICEKEORY T —2 S LEFYETY —2HWVWSERKE)
HRIZE D, BAREDER 2B OLEMOLEFAILIRE XN TV S, &, KMERID PEEK
Fa—TERAVEFY ETY —BKIKEBHBED BREINTNS, FFETIE, KU
Fa—7ELUTPEEK 2R, WEICHAEO7 IV FINEELEHGSE, BR2bBLR
WIRILKFILEMEDBET 5 Z EITRI L Tz,

2.F v I —HNEOILENE

NEE wmm1£55Rm®PMM§aw7%mmtoimfos %27 a2 )Vk O
1,1,22-5 h S OOTY DB TANEALL, Z0% 1,1,22-T 5/ 005 T
W, FATFNTIDERGIE, AINKCB7IRELE, ZhteT b2 AY )b,
KEATHED, FYEIU—HIALELTRHV,

0| 1)0.5% CISO;H / 1,1,2,2-tetrachloroethane 0
o) —@—o > o) —Q—o
. 2) RNH, _ .
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3.0

BB 2T 572D ZINVF Y 2 B L7 PEEK F 2 — 712, A% 100pm, £ 20cm
DI AFYET)—2ELELE, BB&EIZ. JASCO 870-CE. 177 L —4%—Id Sic
Labchart180, &3 Matsusada Precision Devices £ HCZE-30PN 0.25-LD % 23124
HWwiz, :

BEMHELTH0% Y MY ILD 2.6mM ) CEBEEHRZHL, &L TR 2
TNA—=), RAT7INTER, X¥E>, MVIY, FFRROREGRBZHHT L,
HBHIBZIEIC L DIEAL, DBEIET 20KV, BF 6pA TR -7z, BHEET 215nm
EL7%,

IR EEBR
Bonizrnov I L% Figurel IZ;R L7z,
b
b <
a
e
b d
ET - lté . 20 : 30
H min

Figurel Separation of a mixture of (a) thiourea, (b) benzylalcohol, (c) benzaldehyde, (d) benzene, and (e)
toluene using 50% acetonitrile in 2.5mM phosphate buffer. V=20kV; I=6pA.

(LR E D 57 2 T PEEK F 2 — 7 OWNIICBKE 2 AR E S8 5 ZOHIRE,
WRDZUAF a2 —TERWEHEIHLRT, @AY pH THHPRETH 2 LEDN D,
S, WED 65pm O PEEK Fa—T2HW, 73 2 OREHK (R) 2EAEA,

SR IERLEMOTRECBRBE SRR ZRRL TS FETH S,

4 3R
1) P.J.Schneider and H. Engelhardt, J. Chromatogr. A, 802 (1998) 17.
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Application of Continuous Porous Silica Columns to CEC and HPLC

1) Hisashi Nagayama, 1) Hiroshi Kobayashi, 1) Hisao Morimoto, 2) Norio Ishizuka, 2) Hiroyoshi
Minakuchi 2) Kazuki Nakanishi, 1) Tohru lkegami, 1) Ken Hosoya, 1) Nobuo Tanaka

1) Department of Polymer Science and Engineering, Kyoto Institute of Technology.

2) Division of Material Chemistry, Graduate School of Engineering, Kyoto University.

ABSTRACT

A continuous porous silica rod was prepared in a fused silica capillary, and examined in
reversed-phase HPLC and CEC after octadecylsilylation. The silica rod prepared in the
confined space possesses a double-pore structure with micrometer-size co-continuous
through-pores and silica skeletons which have mesopores. The through-pore size is ca. 7 u
m and the skeleton size ca. 2um, and is larger than commonly found in a conventional
continuous porous silica rod column prepared by PEEK coating (SR(PEEK)). The silica rod
capillary (100 u« m in diameter, 25 cm in length) produced 12000-4800 theoretical plates at the
linear velocity of 0.6-3.8 mm/s in HPLC and 40000-20000 theoretical plates at the linear
velocity of 0.4-1.4 mm/s in CEC for hexylbenzene in 90% acetonitrile.

1.1 XC®HIC

BHEY hEFKEDSLIE, unt A XOEXBHA (RIL—FKRT) £10 nmt o XD
HMALEZEE D, VY DBRERAL—R7ILEGMA ORLMLTKFEEEZL > TS,
REEROHMFFREHEASLERLRY, DUNERKICBWTEIERBELRAIL—RT7TES
BILTHHTELZOTEWNVNISLENTEHENBAEON D, AAETIE, 20D
ZHES) HEHERE T2 —XFI)AXvES)—hTHEL, FYEFY—ER
90Ov LT3 74—(CEC)¢EERKIOT TS5 T 4 —(HPLC)ZfT o 1=,

2. B8R . -

AEI100um, £&K35.5 emDTa—XFI)AFvES)—%IN NaOHKBBR T
L. SHFEERCUEL, FvESV—ANTEAED ) HERAEZERH LREHEBEE
Wik (BEHE25 cm), ODSIEZE{T o=, CECIZHLNTIE50mM, pH 8. 0D Tris buffer &
FErZbJILEDREBELZBEIEE L. EEIXI10~30kVOFEETEILESET-, &
f=« HPLCIZHEWTIE, K—F7H b= FJIIBRBRRZBEE & L1z, SECIL, THF%Z
BB & L TODSILRIER TITL. AUHEUDBRHABEEZTOY ) hEKAEAFvES Y



— A5 L (SR(FS)-0DS) DLBEFEE LT-e ChODERZHRDY HEHKK G 6 m
X 100 mm) ZPEEKa—T (>4 L TELNTF=H 5 L (SR(PEEK)-0DS) ITDWWT DR E R
ﬁbf:o

S HRELEER

SR (FS) DY E DSENEEM SSRFS D) W B EAIL—FRT7EQum/Tum %l
EUIHER., RIL—R7H A XHSR(PEEK) R E LB L TAE LD ERBIC, BHM
[CIEBICKEZHERE S X HIERHNH ST SR(FS) [T DULVTODSHI#EDSEC(THF /)
DIER%EFig 1S, 90%7 & = FJLEBEIHEGD, CECEHPLCIZEIHHHuUuTAY &
Fig. 2[25R LTz, SECOFERIL, SRFS)MIEFBICKELREREEZL DI LERLTILVS,
Zhid, FYESUV—RADOI ) HEKREDARIZEWNT, FvETU—REBIZESL
U NEERHAES, BUBICE>TIBEL., RIL—FR7HAS ABKREL G-I E
Lotéta)t%inahéo

£ 71:E B HPLC)IZHLVT90% 7 2 b= k1) JLAISR (FS) -0DSIE, 1 mm/sA T DB
[CHENT, F20umDEREBH)ZE5A. FROEMIZHE-ST, MESEEBREQ um
ELTIRIERICKELBRBBOEME R LTz, —HCECEHTFIZH LN TILH=7 e m(EN
MEE 30kV) #5271, HPLCLCECE DD BBREBENEIL, EICHUTOY MZH
T HAEOHFEDEICSERL TS, —EMICHTREHEXvESY—DFLITDONT
RoNHCECEHPLCEDEIDMEENE LB L TRELENALNEN, ThiES Y
NEFAEX Y ET) =D T LICFETIRELTEROFEEZFTL TS, FARFEDOS
JHABBROBRBER/IMNELETHLICLIYSHICEHED AT LARBOINE LD L
#FHIhd,

7TF m 80 - o
L
6 - 0
- Rod column  ® Rod in £ 60L

5 |- o capillary =
- T u
2 E-D ™ T HPLC -
=4 | oce 5 401} m]
> 0O = o e © |
L o e %

3 m] o e £ 5

O = o 20} ]
2 r 0O m o e o CEC
*amgp
1 i 1 ! 0 1 1 1
60 70 80 90 100 0 1 2 3 4
Elution Volume, V/% Linear Velocity, u/ mm s

Fig.1 F¥ESY—hDIUhEFHEMNEZDHSECK  Fig2 90%7 L= )L BEIEIZE TR )hE
IEHHR Bk v S —[Z DT OHUTOYK
(®,m:0Ds{kd], O,0:0DS{b#k) (NFVIAR L (0W), R yEL (0,0)
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Separataion of carbohydrate derivatives
by the combined modes of complexation zone electrophoresis
and ion-interaction electrokinetic chromatography

Kazutaka TOGASHI*, Atsushi TAGA, Kana UEGAKI, and Susumu HONDA
Fauclty of Pharmaceutical Sciences, Kinki University

Abstract It is one of the advantages of capillary electrophoresis that it permits a number of
separation modes using a common capillary. So far this advantage has been utilized to ensure
reliable identification of solutes by accumulating data by single mode analysis for various separation
modes.  This paper further demonstrates the efficacy of compound mode analysis using
complexation zone electrophoresis and ion-interaction electrokinetic chromatography as a model.

1. IO®HIC
FrESU—BREAMCE)DHDEL2DIHROPT. 1 KOF Y ESU—-ZRNZHD
SBE— RTHOWNTESHAIIMMOIBESTEICHRVVIRTH D, ChETDEZS. 2D
FEEENTRS T DORBICHULTEADIBHE— REZBETILENDENILGEINT
e, BESHOEGEMRETIN 10 BONBE—REHILTHILENTE 2 INH
ZREDEDICEMICHALTWS, LhL. BHOSBE— REHEASDELESE -
RICEKUNBERET D LEVWOZZFPEBHICKRFT SN LAV EEREDNS, FE
BTIRIDEOBEZFICUE, BETE— ROFEAEERTHODERRFTEZTA o/,

2. RE .

$EE - CE [ WatersQuanta 2,000 £EBICHAR S0 umD7a—X KV AhFvr ES
D—%HELTITRE- . ABEBAIREEE (BEE10cm)ICk Y., ®RHEIE 245 nm ICH
[FBEENERRIRIC K VITH -/, BE: BRELAER ¥ (W1 —T7 22 )—3—AF)—
5—E>vnOY(PMP)FEEM&ELL TR,

3. R -EE

RO BsaGE LTDY—ikB) (BO,-CZE)
WHIRIBREDBRERELRGL TRAA U HEGEER TSI EIL<HMONT
W3, COMEEFALTREEERIBIETTY — VikBI(CZE)ICL Y HHTB E, Fnd
ZARYVESEAR L L THOBEND Y. BIZIET7IL ALY —ED PMP B84 ESME 72




—ZARVYUMNZREICHBEBEUNSEALTERZINML, BERAITIRETSE, Fig. 1184
BNBLDICEAFY—RBERZEWNCRS SBIENS, LML, $4RICIZH 60 min
EBEL., RUTBRETESRAETIIAL,

Polybrene RilIc k54 AV #BE4RBESI QT v 5T 4— (BO, -CZE/IEKC)

Fig. 1 DRICEEA A >R Y v—T#H S Polybrene ZRINML /2158 BRRE LN
T 570, HEREAIZEEAD S TAVRE IZBEA TR ADRTNIER S 0D,
£+ —2 PMP 54 BO, -CZE DIfS L RABIEFTREL . BBBMII MRV E
mEns,

BEAFY — 2 PMP S840 5 BEEE % Pol ybrene JRINEF & ERIMBSC DV THERT S
ELFig. 2 ICRT LD ICWThOEBAELEICDIVTH Polybrene RmMICK Y K& (CHE
ENTWD, CcODE— RTIRIEAAVEORYBBENXBRIOB A A HD
Polybrene &4 A AREVERT 3. R BEGOBEIERE ISEEDER /Y4 Xt¥ A+
CHERROESICLVERENSY, #AERBLUA AV IBEERORGEEDE N

bEADBRHECHBEEABHDEERBNS,
HJ.LJ

Q
g 1:1
z

PMP-atdohexose pu

Alt

Man [0 Gal

Gle Gul Tal
Alt

Resolution, Rs

Ido/Gul
Gul/Gal
Gul/Tal
Tal/Gal

O
2

)
Migration time (min)

Fig. 1 ‘ Fig. 2

Fig. 1. Separation of the PMP derivatives of aldohexoses by CZE as boratecomplexes. Capillary, 58 cm; running buiter,
200 mM borate buffer (pH 9.5); applied voltage, 15kV. The sample was introduced from the anodic end.

Fig. 2. Comparison of the separation of the PMP derivatives of aldohexoses by CZE in a borate system (balck bars, data
taken from Fig. 1) and by CZE-IIEKC in a borate-Polybrene system (bars with slanting lines, 1% Polybrene was added to
the running buffer in Fig. 1).

Z D& SIZBO,-CZE MFIC Polybrene 7ML I1EKC E— RZEML THEE—F
CT2L, DEOBTFIRESELL., FHEEZRBILTHLCIVTHPUEBETESC
EBRENE, COESIBEZFILCE CBWTHEENICHATRETHDEER D,

4. Xk

1) S. Honda et al., J. Chromatogr. A, 805 (1998) 277. 2) S. Hoda et al., presented at 8th
Internat. Symp. HPCE (Orlando, 1996). 3) S. Honda et al., Anal. Biochem., 180 (1989) 351. 5) S.
Honda et al., Anal., Biochem., 176 (1990) 72.
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The development of gene separation system using the DNA immobilized capillary.
(Faculty of Engineering, Kyushu University) Yoshihisa Ozaki, Yoshiki Katayama,
Toshihiro Thara, Mizuo Maeda

ABSTRACT

Novel capillary electrophoresis for gene analysis were developed using oligonucleotide
immobilized capillary. Oligonucleotide(dT)12 was immobilized onto the capillary inner surface,
which had been modified with 7 -methacryloyloxypropyltrimethoxysilane, by the copolymerization -
of acrylamide and vinyl-derivative of (dT) 12. Sharp peak of sample (dT) 12 were apparently
detected. However peak of (dA) 12, which was complementary base sequence to (dT) 12, disappeared
with containing Mg?* in runnning buffer. This indicates that the (dT) 12 immobilized in the
capillary served as an affinity ligand to (dA) 12 which has complementary sequence to (dT) 12.
1. RU®IZ

B TOMOEIRDOL <, BETOERCIDFIZREIIND I ENAENTNS, TNHERE
T2l - 2T H5FHEIONT, BRiEBE OWENRINTNDSH, BE< H5 DNA HHED
HTHRMAMHEER 5 CERICBWTE X, BRBMRETORERF Z2#A L THMT 58BN FEk
WRESLL TWialy, 4. DNA ZIEER G RICHOBET 2 FE 2L T 5%, HHl DNA BEtd
YESU—Z@FBLE. Ch2AW, FvyESU—NICBEE{LEN/ZDNAZBETFRESFZET LTS
T4 T4 —F v ES) —BRIKEBNEEHERE L=,
2. %ﬁ %{E}m—@ﬂa,—o—g\czm ' HC=CH—{—NH,
* F v ESU—NEADMT),, BElt ne' °

TIAZTA—UALRETBEAD),,

EF YT —NENERELT 570, + uﬁﬁ@KAvﬁwogfﬁﬁz
BBIARIC & > TR NE 5-0- _ e
aminohexyl (dT),, &, A% 7 01 VA i °
DA RERIDEE, [ADp-EZ

L:ﬁg;ﬁ;;&,&ﬁibf— *r P35y EFI -{—/—EH’ ¢ %::"_Cﬂzav { ?ECF’;)E
)% Zo yEo— TEMED o= o=¢ HC \Eﬂm
& P e, NN~ o ‘g_o_ki')j,‘ko

1

12

K (dT) - BNV IR E EIEL S 5 7 b
Ot FyESY—NEZRYY ﬁ

000

H
2
JUNTIRTA—T 4 T BEHk. TRESE

IR T 72 (Fig.1)o Fg.1 Scheme of (dT)12 immobilization onto inner surface

of capillary ; APS, ammoniumperoxodisulfate ; TEMED, N,
N,N',N ~tetramethylethylenediamine



* (dT);s-immobilized capillary &2 (dA),, EAT) . P T 7 4 =5 4 —F ¥ €5 U —BRIKE)
/ENAT) , EELF ¥ B0 —%HN, &HE0R |
SHKB BT o fo. KEHEEIRITTEIE O MgCl, 238 N Concentration of

: . MgCl, (LM )
5mM Tris-11.5mM Borate &EHH 2 (0 L 7=, &aUEHAN Joootass =
(4.24M) ZIESE 0.1kgf/cm?, 1sec)iZLDIEAL, F 100

Y ES U —%2EiRE (25C, 30C, 35C. 40C) 1ZHlf

LT, 15kV OffMEBEICL D EBESKXE Z2{To /=, BRIk ¥w--MMN~A»mJ@
BT, FYESU—NEKTHREL %, BOWKEN

w7 7 2EALTEELL, ROBKKEHIEZT o7, — el
3. MRBILUBE ' wﬂ}ﬂ,,wa/W”"
AT) 1 £([dA), ZENTNEZIKH LR Z Fig2iaf o0 s 10
To (D, D=1 EO MgCLBEIZBWTH, WY time ( min. )

NSy —TBRE—=ITHoEDITHL. (dA),1d. MgClz  ® @Dy
ORI A E— 3 A Ly 5001 M TIEIEN | 0001abs
F L7, ,

1mM MgCle 2 kEEE®R P IcARmL. FrESY—H
EEEZTAA) , AT) , OBSKB 21T, ThENOF ‘
YESU—HEICHL, REORHE—7OBNERTD _J
v U7z (Fig.3). (dT),, DWHEL, E0F+ T —i ::Mwﬂwuwjﬁizf?
FIZBNWTBIZIE—E &R0/, ZhiZxLl. (dA),, D% 200

HE—=Z, Fy ESU—RE 25 ETHALLNS, BEDO [~~~ ¢~ ",

Concentration of
MgCl, (M)

5 10
EFITEN, TOWNEIIRLITHALZEB, —EE- time ( min. )
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=e ‘ ngg}got(iides qﬂng oligonucleotide-imm
—RIIC, MRS TH 5 ssDNA Bl Eighe O o oo =ah

1
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RECHEBIND, MgClz BENEWIEE, E-REH
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4 ZF4—UHS RELTERT B 2 MM oz, AFEICINE REY—70HECLD, EX
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Development and Evaluation of Capillary Isoelectric Focusing
System with Fluorescence-Imaging Detection

1) Hiroyuki Matsumoto, Tsuyoshi Makino, Takako Tsugata, Masayuki Ishida,
‘Hisayoshi Takamoto

2) Kiyohito Shimura, Ken-ichi Kasai

1) Laboratory of Molecular Biophotonics

2) Faculty of Pharmaceutical Sciences, Teikyo University

We have developed a capillary isoelectric focusing system with fluorescence-imaging
detection using micro channels formed by mechanical engraving and bonding of
fused silica plates. A diode-pumped YAG laser (532 nm) was used as an excitation
source. The laser beam was expanded and, then, focused into the micro channels
by a cylindrical lens. The fluorescence image of the whole plate was captured by
an ultra sensitive charge-coupled device camera. Focusing process of fluorescence-
labeled peptides originally loaded throughout the channels into bright spots
was observed continuously.

1. 3w
L=tz s F v €5 ) —SFBREIIKETROEEG BIIBME. sBED
BEEBRE L TEDLDTHERATH S, TOHEHIIL —P—REICEOSHREREITINA
T, ¥BRBIIKENENE ORME EMZFRIFICTWELZNETHS, LELABNSL,
Fyr BT —MITPER L 728 B OIS N E THRE ZBE S OB ENDH D,
TOHEE L TEBMIREEA TEIKRSNICENT HIEE, EHZMATHUHT Gk
NHBN, WINOHEREOFNS T2 TH S ER@FVEWL, Fr ESU—2FNRAT
&, IS ICEGHRFEORHEATRE L iud, PURL 23 B R 2B 8 S B 2 R B2
EPRTLEEBBRTHENTE, ZLOHNENGFLNL DD EHFEEINDS, T
TRAIE, ARERPICHNERE 28T, WRAZRHL TIOMRIEZTS L —Y —5)
AR F v SV —FBREBEKKEDO AT LAZRMELZ, ARKRTIIOEMEL



VAT ARV TOREBIRRERICOWTRE T %,

2. Eik
M2 5mm. B6 0mm. EE 6 mmOEMAEERPICEET6 0mm, —428100

MO AR OBUNFIE E 2 ARV, HERREZESHRE) T UINT I RTHELZ.
F70. BUNREBROFEEPREAEKROEA, X5 IIIMnOBMENDOBMEDEAZ/NIV
TOYNBITITADLICERORERTA V2R LEFNY —2BLE L (K1) .
HEE LT, DRONDZNETICHAEL TELRNERRTF REHWTOIEED |
T — N —¥EEE AW, BUNRRIZ 4 0 575 % Pharmalyte 3-10.0.1%Tween 20. 5mM
FIVEZ, 0.5%AFIN N O—-AZ2EUREBKEZFREE, BMKELT04%AF I
) O—- A %58 20mM H3PO4 (BB#liKk) . 20mM NaOH (RBiRiKR) M\, 200 V/
em DEFETESEET - 7=, BIEIINES UCHERBE YAG L—Y— (532nm) ZH
WTHUNAR A ZIBE L, SRE CCD H X JITTHREZTWAENT L2,

3. FEREER ‘

VERINA HEEAR P BRI - MU NAE R TS E SO T TR 28 > TR
Nz, T2, ZRUAEFIVY —RBBRCBMKZHEERSEATE 2, SEEELL
L —HF Rt F v © 5 ) —SBEBKIKE S AT AT, BBEN DIEZ IS
Frsme UTRETAUREZMDTWS, BERISAIEKRELEHRL. BERZ
BEPTH S,

1. MUY %SV I AR AR S D 5 A B AT ALY —
1B, 2 RKOBUNEBDS B0 A IHEENEEINT NS
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Capillary Isoelectric Focusmg of C.elegans Protens Obtained by Ammonium

Sulfate Fractionation
Hidesaburo Kobayashi, Maki Sekine andAkinori Sekine
Department of Chemistry, Faculty of Science, Josai University

Keyakidai, Sakado, Saitama, 350-02 Japan e-mail:hkoba@pop.josai.ac.jp

Abstract

The marker peptides were the good results which provided a linear
relationship between pl and migration time in short focussing time, 8 minutes.
Nevertheless more complex protein mixtures, C. elegans fractionated samples,
were not focused within desired time. These phenomena might depend on
viscosity of gel and sample mixture. It seem that the low concentration of
- methylcellulose (MC) for decreasing the viscosity of analyte solution was suitable
for rapid estimation of protein pls by cIEF.

Uiz
ﬁE(Cd%wm)@DNA%ﬁERﬂlOOMb@%ﬁMl998¢in SET
TRHETFHINTVDS, #R, A, EEBRLEEYOEA(SEZDDZOROLERLET
15, 000D55345020DMHIETL. BORE. M, BIEOMFEMKLLT
ZLDHDONHHEINTVWS LFRRFIC I OTF 3 —LFEDHME T H D, LA LR
5, ZOHROY I NITEOMEEBRIZEBEALTHS T, ¥ 2RIy 7TOERVEN
NTW3, BLIRIZOEMZERTIFEEREL T, BHoBRBEEHIHGTESFYES Y —%
EBHBZKE (c IEF) 2HVWAHRERSERAESL, HPLC (14 33H, Bk
7av b)) TOREBLUOMALDI —-TOF /MS TOATEHEEODHASDEICK
ZD@*TB& NIAVAS 70{’Eﬁiéﬁﬁ?j~fhéo Z g_“ﬂi“}ikf\‘j’? FE pl \7—77—)%
W, BB SEEHBRIKEORMERN BRSO NI BEERAE ZHAT,
KR
RTFRp I v—H— : ROERTF REBEGEL. BMAITRLUZEH S ORE"D i
TLEHMER p 1 fEE LTHEA L7z, H-Trp-Asp-Asp-Asp-OH(3.38) . H-Trp-Glu-
Glu-His-OH(4.28) . H-Trp-Glu-Arg-OH(5.91), H-Trp-Glu-His-His-His-Arg-
OH(7.27), H-Trp-Tyr-Tyr-Tyr-Lys-Lys—OH(9.50), H-Trp-Tyr-Lys-Arg-
OH(10.17)
FINRTERE  KIBEEEE LU TESF L SR, SR Y B2 AIRKD 0 —
30, 30—45, 45—-60., 60—9 0%EEPE*=EBNERARE &L,
Fr PSS —BEBHESKE . BeckmanP/ACE5010, R&E75um, &
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Fig. 1 A electropherogram of capillary isoelectric focusing of marker

MC 0.4%

RTF RI—=N—IIRETHY. MCOBEINMENE X3 p [ LBEIEE & OEBMER

BUFTHO SRR 8 4 L MR TH o 7. LA LR SHEENFIRTO
EAREB X UBMEER TOBSREOBNEIF Y UV —T > 7+ 51 FORBRITEFT 5
bOEEZLN, ThEOEBORS ERIETILEND D EBbND. Eiz. MM
HED ¢ 1 EFIIAFILEIO—R & DR THENE X DERIBRSER RolzsEX

5N DO THEICEEREZBOREFIOFRZRHNLTVS,

E 304
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% 20+
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Fig. 2 A cIEF electropherogram at 280 nm and a current profile of the AS 60-90

fraction of C.elegans.. Gel concentration was 0.4% of MC.

1) K. Shimura et al.

( Proceedings of The 17th Symposium on Capillary Electrophoresis, Tokyo 1997, pp 109-110)

_60._

Current (uA)



L 13

ﬁﬁﬁm*VE5U —EBHERKBOLHDHKIERERTF P
FERY—H— — ARTAUVEREOER

1) EREC. E OE OSHE—. 2) X

1) {HERK -, 2) DFNAF RIS AAEFH

Fluorescence-labeled peptide pl markers for capillary isoelectric
focusing with fluorescence detection - labeling at a cysteine residue

1) Kiyohito Shimura*, Zhi Wang, Ken-ichi Kasai, 2) Hiroyuki Matsumoto
1) Faculty of Pharmaceutical Sciences, Teikyo University
2) Laboratory of Molecular Biophotonics

ABSTRACT

Because of focusing effect, capillary isoelectric focusmg (cIEF) could be a highly sensitive
separation technique for ampholytes, such as proteins and peptides. When analytes are labeled with
a fluorescent dye and detected using laser-induced fluorescence, its sensitivity reaches to a level of
several pM range even with a simple on-capillary detector. To explore the utility of the technique,
we need fluorescent pI markers that calibrate the pH gradient formed in a capillary. Previously we
reported fluorescence-labeled peptides as pl markers in which a tetramethylrhodamine dye was
attached at the N-terminal amino group of peptides. In this report, we report another set of
fluorescence-labeled peptide pl markers in which the dye is coupled at the thiol of a cysteine
residue of synthetic peptides so as to harness the ionization of the N-terminal amino group for
focusing in a pH gradient. The new set of the fluorescent pl markers covers a wider pH range of
3.64 to 10.15 with the largest interval of 0.7 pH unit. Branched peptides with two or three N-
termini showed specific utility as pI markers in weakly alkaline region. These markers should
facilitate the survey of the possibility of cIEF with fluorescence detection as an ultrasensitive
separation method.

1. Lo

Fr U5 —HEHABELIKE (CIEP 3ESLOBORBHERSRICK > THOD TEWRENES NS,
IHIL, L —RhiERtRHEE A WD & RN B RES THE DM OERSY >V EeRTF R E
DEERHTED, ZOHEZILICHEBIESZITE. FyET ) —RNIIERSNEZ p HAR ZH 5 LEND
D, THCHBEEOEBEEY—I— (p [ T—H—) BBETHB, TTIK. bhbiUIRTF KONK
WMPI)HICT FIAFNO—FI a3t [ Y—h—28& Lk, 4E. YAF1> 1%
HEGUORTFREZZEEARL. TOFA—NEITHNBREEZESGIEL. CNICEo T, NERIm7I /&
DOEEERIGDEBEAANONHIZHHATESL LSS, IS0 IT—H—0OHABEENSDEELARTE
DOWTHET 2,

2. EE

RT7FROEEFE NT7FROFABIIZHEART—EAZFA L, RO tetramethylrhodamine-5-
iodoacetamide (Molecular Probes, T-6006) 2%/ 1< 57 0 —THEL. 87V AU HET/HNEE
BORTF REBRICTRERISSE. RISEYNEBHEY O RS 7 4 — T, Am TRIELEEY
— D BEBARTFRELTHRLE, FEATFROFBESRE mEHEEAELTI VI (2.6~
5,5-8, 8~10.5)2HWRY 7 Z U )NVT I ROERST IV, 2 5CTRTF ROERLEIT 2. BEEMAIEE
HEMERNTHEMUZZRBESRBE U THE—ON RERBDEDH > TERREBIZEELEZDBDOELE, NKELE
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RIF ROFENY Riz p HEMEE BT T NEHEO p HERD, EBRTF RO p [ LU, HEEROD
D [ DREREERO_BLREOEEERIT 20T, EREH T Tk, FrESY-—SBHBR
SKE) WEEAEY T2 UL TS RTHRELANES 0 um, B2 2 cmOF ¥ ET)—&MWN, s
LTI 751 bk 3-10 2o THo /%, 500 V/em OEET. 5 oHEMALE, AUCBEZRLO LR
FIEHRMEZY 1 0 c miss LV, BKEICE> T p HARZRENI BB ¥, BERED 2 cmOiLE
. He-Ne L —H— (543.5 nm) THi2 L C 590 nm DHFKIT K> TRTF FERIBLE,
3. fEREER
E# T F R OSESOEAES, SEEELO pKa B 5B N5 FHME &L < —BLE (&
1) . FYES)—SHEBZRHTIE. WTNOEBRTF ROBVE—Y 2BRLE (F1) .
ZNSDEBARTF RIZEWIGEEER L, 5V p HEHEICHZ 2 THRD < ABLTHWE0 T, #X
BIlF Y PS5 —SBAERKBIC B 2ERAASESAT N —IIRD LEbND,

Table 1. Structures and isoelectric points of fluorescence labeled peptides.

No. peptides predicted pl ‘measured pl
46 Gly-Cys-Tyr-Lys-Arg 10.02 10.15
47 Gly-Cys-Tyr-Lys-Lys 9.76 9.93
48 Gly-Cys-Tyr-Tyr-Lys-Lys ' 9.52 ' 9.7
45 Gly-Cys-Tyr-Tyr-Tyr-Lys-Lys . 9.36 9.54
73  Gly-Cys-Lys-Lys-Lys-Tyr-Tyr-Glu-Glu-Tyr-Arg-Tyr-Tyr 9.1 9.22
74 Lys(Gly)-Cys-Glu-Tyr-Tyr-Lys-Lys-Tyr 8.56 8.78
76 Lys(Gly)-Cys-Glu-Lys(Gly)-Tyr-Tyr-Tyr-Lys-Lys-Tyr-Tyr 8.56 8.7
75 Lys(Gly)-Cys-Lys-Lys(Gly)-Glu 7.9 8.2
69 Gly-Cys-His-His-His-His-His-HIs-His-His-His 7.66 7.66
50 Gly-Cys-Glu-His-His-His-Arg , 134 7.61
51 Gly-Cys-Glu-His-Arg 7.04 7.41
52 Gly-Cys-Glu-His-His 6.42 6.85
70 Gly-Cys-His-Glu-His-Glu-His-Glu-His 6.02 6.14
71 Gly-Cys-His-Glu-His-Glu-His-Glu-His-Glu 5.46 5.45
72  Gly-Cys-Glu-His-Glu-His-Glu-His-Glu-Lys-Glu 5.02 4.9
56 Gly-Cys-Glu-Glu-His 4.54 4.59
57 Gly-Cys-Asp-Asp-Arg 4.16 4.23
58 Gly-Cys-Glu-Glu 3.82 3.99
59 Gly-Cys-Asp-Asp-Asp 3.38 -~ 3.64

Labeling was at a thiol group of Cys. Lys(Gly) stands for N(epsilon)-glycyl-lysine.

71
70

§ 72

3

o

S 57 59

* A

1 H 1 1 1 1
0 1 2 3 4 5 6

Mobilization time (min)
Fig. 1. Separation of 13 labeled peptides by cIEF (0.25 nM each).
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Two-dimensional Separation of Human Plasma Proteins Combining Agarose

Gel Isoelectric Focusing and Capillary SDS Electrophoresis
Jun Mukai’, Hitomi Mizuma, Nao Yamaguchi, Nobuhiro Naohara, Takashi Manabe

Department of Chemistry,Faculty of Science Ehime University

ABSTRACT
Two-dimensional separation of human plasma proteins combining agarose gel isoelectric focusing
and capillary SDS electrophoresis was examined. When compared with the results of two-

dimensional polyacrylamide gel electrophoresis,better resolution was obtained for high molecular

weight(above 70kDa) plasma proteins.

LIIC®IZ

UFFEE T NE T, BIREY 77 UAT I RPN R IHFEL T o X v BT Y —
BRI T, SISFEG S 3 BERS TV A XOEOTHMEY DI EOKIERFI L, ©
NWEZ X BOSTIGA L TEZ, Y UL, M7 Ry Eie KM 7 X
JEREMO KD, DT RSFRED S >0 EHIBBRFET D86, 1 YOk <
7= BT, FRHDE—7FERL->TLENL EV—7 L LTLaRIBERRY, %
ZC, ETREE SNEBRBERKD THEBERNCRE 2%, SRS, FUR
MBI LTz 2 vy B ¥ % ©5 ) —SISTBAIKINC 2 5 —Hliod 2 YA MR 772,
2. KR | |

1 RTT B OB S L RS, B X16cmd 7 Ha— Rk BT, REE LT
40% a PR S Tet MindEsopl 2 AV, BRI IZ0. 0IMY B, FRHGJEIZ0. 04MAKEE(L T 1
U AE B, S00VTH 28 HESEMTIUR S Ee, KBS VST LI2h)Y
SOSEIEAEMZ T N ED>S L THIRE L, 1IFHEKE L TY v 7 Bzl Lz, $7z, W
Wiz kil L7z G A A o pHAER % BIE LTz,

2WITLHDOF ¥ ©°F5 U —SDSESKENT. BeckmanthdP/ACE 2100% VY, F ¥ &5 Y —
TR M, EZR30cmE U, PEBELIEE U THIE L7z, PRENEIX0. 05M Tris—0. 05M
Tricine, 0. 1%SDS% VY, ¥+ &5 U —IZIZ4%LPAZ & Lok ENE 2 FEHL L, 150V/endiE T
JETUKEY Uiz, SUBHE AIL150V/cmd BRIKEIE A TITV . R HE230nmD S/ MBI % v

-/:,—
—o

__63_



0 10 60
No.21
/
0 10 20 20 40 50 60 Fig. Capillary electrophoresis

of human plasma proteins
No.22 C extracted from agarose |EF
gel sections.
A, proteins extracted from
section No. 20;B, section
5 No. 21;C, section No. 22

0 10 20 30 40 50 60

Time(min)

3. i B

¥ ¥ 7 U —SDSERIKENCRBWTIL, REREAZEBERIKEITIT O 720, v 7 U —
FICEASND X 7 EORBITRABTOA MR LIRS BRI 5 L P EhD, £Z
T, P, MY RV EERBEICKRET 57200 F Ny BIRE L SDSIREORRZE
WATz, TORER, REHEAR L DBREO KT, MIEL > 3 Eabmg/ml, SDSERE %
1%E Lz, £z, ZOBREHEHER L CONEREBRARZ 0FREE THRIRL TS, &8
AR KX BRI T LR oTe, CHBORREE S LI, THa— RS
D Z R BT B2 DOSDSIEIR DR L BERE LTz,

THAR—AFNERODTFATE L, Z Uo7 BEMBL, Xy 5 Y —SDSERIKE)
T T fE R D—EB (No. 20-No. 22) % Fig. LR, Hfe LzHI R 2>\ T, Fig. 1A, BD
B2 a LU — 2 biER URIEFR 2R L TR Y, ZhbREA—4 287 BiCHkT 2
v—r e EL, £, REERARICTH-TH, W& LT TR D 7
RIBLEZ ], KT BB EMT, TRTOUFOE—7IZoWT, ERROERE
DY OBERIT -T2, 1. ZOFRE SV 2 R TEKIKBOKEIRER & it L, B>
JEIToTz, TOMRR, T NAT Iy (BTERNTE) L0 bEITFEMIEVWT, &
A ZA5HEx X © 5 ) —BRIKBOIE D BEVoBEREZ R L7,

4. 3CHR
1) T.Manabe, H. Oota, J. Mukai, Electrophoresis 19(1998) 2308-2316.
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Analysis of the heterogeneity of carbohydrate chains in sialic acid-containing
glycoproteins using capillary electrophoresis

Kazuaki Kakehi, Tadashi Funakubo, Mitsuhiro Kinoshita, and Yasuo Oda

Faculty of Pharmaceutical Sciences, Kinki University, Kowakae 3-4-1, Higashi-osaka
577, Japan.

Many glycoprotein drugs produced by recombinant technique are now commercially
available. For quality evaluation of such drugs, isoelectric focusing is the most widely
employed technique. As a more facile alternative, we examined a few methods using
capillary electrophoresis with some model glycoproteins and found that separation with
a chemically modified capillary was useful at slightly higher pHs than the isoelectic

point of the protein.

1980 FEX MDD NRA AT 7 ) a P—HIFOBRFE LWEEIZLD, = 2o
REFrLao=—RHET. ¥ —Txar o A FEELOTTHIT
BRELWEBEZHET o208, ZhbDEERKIML ST ALY Kisl b
OpFZ R BIEERETH D, Linh-> T, BROYWD S LPEHO ST
ERLEEN, F¥ TV —BRKALEZOFEO—D L LTRENTON T
P=h, PEEEEEDOE VN L 2SR E S AFEL LTI b2 EB AT T/
R 5 %8 mBRKENES SDS-PAGE DRSS TwW5b, SE., Fxidkx
¥ 5 ) —BREKB AT AERMEOB IR FE S 7 H O HTEIC D
DTV DD DBEE — K& R L0 TlET D,

(3282 51E] 3B Beckman P/ACE 5010 % v v 5 U — BRIk B EEE % 1)
L. 200 nm OWINEZFIA L TR Lz, $x¥FV— Ta—X VY hHEE
(P9 50 pm) ¥ 7213 Dimethyl polysiloxane LB ) ¥ ¥ 5 U — (DB-1, I
£ 100 pm), KEVABEIR (LFEHEENX Y T Y —IZ oW Tid 50 mM Tris-
borate buffer Z /i L7z, ¥ U B FEE % 2 BRIKINC OV TIH Y ERER T,
HERAR /2 ¥ A et Lic, ZU 22 BREE ATV Y, TV AV,
TN T I, al-BRYENES R EIR Y,
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Fig. Separation of fetuin in three different separation modes. a) in a buffer containing

1,4-diaminobutane. b) in a buffer containing Z-1 Methyl c) in a buffer (pH 4.2) using
a DB-1 capillary.
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Evaluation of a new reversible fluorescence labeling reagent,
dansylaminomethylmaleic acid (DAM), by HPCE-CZE

Kayo Sakata*, Kenji Hamase and Kiyoshi Zaitsu

Faculty of Pharmaceutical Sciences, Kyushu University

ABSTRACT

Evaluation of a new reversible fluorescence labeling reagent for amino groups,
dansylaminomethylmaleic acid (DAM), was performed using HPCE-CZE. A fused silica capillary
(50 pm i.d. x 65 cm, e.f. 45 cm) filled with 25 mM borate-phosphate buffer (pH 8.0) was used for
the separation. With this system, benzylamine, DAM and BDAM were completely separated and
determined within 12 min. Regeneration of benzylaminé from fluorescence derivative (N-benzyl-2-
dansylaminomethylmaleamic acid, BDAM) under various pH was investigated and found that about
80 % of benzylamine was regenerated from BDAM at pH 3.5 within a day. These results showed

the reagent we synthesized has a good reversibility under acidic conditions.

1. XLBHIZ

AL I EEE, BRI SR SN BN ETH 5705, FdfbiZL -
Txt B BIE M R IE UCHESEAEAL T 2 W R D 5, o THEEIEIY E
DEBEWRE & KREE CORINE IR L 3 5 72012&, A BT RE 7% T S 1) HOUEE AT E
INb, T THUHEETIIIBHE LT Dansyl £, 7 3 /R E DR RIGEEE L TA
FNUT VLA VEBEETATAIHRAREZARL, 7 I/ EGHILEWOET VI
benzylamine % i\ > CHIH B FOLFEMILEORET 24T > T 2o ZORRIIBWT, Bk
(DAM) & FHERBDAM) T EW TH Y . WEHRTH ST I/ EEHILEW L EOTL
HPLC 2 & 2 —F s Wi Tdh o 72, €2 THMEIE HPCE-CZE ZHWT I LD —F 7
Wrid: % . L .DAM % FI\» 5 benzylamine O GFEEARILAE FICfE A4 O pH IZ BT 5 A ¥
IZDWTHRET L 72 '

2. EBg

HPCE | |

HPCE {37 2 — X F ¥ J #E(50 umid. x 65 cm, e.f. 45 cm)% A\ % CZE T — F TIT\,
KN AR I 25mM A& 7 BB-25mM V) > 8-NaOH 1R AR EE(pHS.0) % iV 72, F 721k
(24 210nm DEGE = v 7z, KENIZERTITV, HMEEIZ 20kv & L7,
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800uM @ BDAM X ¥ / — LA 100 pl 12 25mM 7k 7 BE-25mM Y > BE-NaOH (& #R1E i
(pH 1.5, 3.5, 5.0, 7.0, 10.0) 900 ul ZHNZ 25°C d L < 1X 60°C ITHE L7z T DIFHE 100pl
%0,2,4,6, 24 BRI 7Y 7L, 10%AY /= )Vveags LitEE R (pH 8.0) 100
ul &AL, HPCE XX D 547 L7z,

3. MR -EFE 3

HPCE O ikE) B I D\ T, pH 1 - 10 TEMEBHRHNER T & 2 R WRET L72RR,
Carmody DJLBAEEH (KVBE, 7 TR, ) YBR=F M) 7 AREGER) T N—2
TA VDR ESTHESMPEETH o 72, ) VEERHE T, BHRMEIS OISR
e 2 B L72o — R 7ER-Y) VERIERE W CIERE L Bl 2T RETH 0 |, 25mM K v
-25mM ') >~ [E-NaOH R & #&@ #i(pH8.0) % H\» T benzylanmine. DAM, BDAM K UF 44
BD~<—75—& L THW/: dansylamide 1 12 5-PLN TREICHBE S L7z (Fig. 1) TN L &
benzylamine, DAM, BDAM D#E# L, 2.5-100 uM D& THBAHR I F N £ 1.000,
0.996. 0.993 DEMMAFRD bz, F72ABEICB TS benzylanmine, DAM, BDAM % &
BEOHMNEHIZFNFN 1.54, 3.60, 1.22 %, HBEZBZ 3.63, 4.10, 3.82 % TH Y. R
0 7 IR iz, |

Z @ HPCE 4:ff % > T.BDAM 7 & O benzylmiane FFA4 % FEIE IS W HHEDORES 21T 0 72
#R % Fig. 2 12§ 25°C 2BV T pH 7.0, pH 10.0 Tid bezylamine D FLENTTED O 1L 7%
2o 7zDZx L, pH 1.5, pH 3.5 Tid | HTH 80%DHAN RO bz, 7260 CIZH
WX pH 5.0 T 80%IEEDFHAENAD b, FAREVFEEEMH T CRFLTHEEZAT
5 ENIREINTz,

B 3
100 7 :
— 1 1
e
E 2 T 807 2
= 4 o 1
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Fig. 1 Electropherogram for benzylamine  Fig. 2 Regeneration of benzylamine at 25 °C

and relating compounds - Curves: 1, pH 1. 5;' 2, pH 3.5; 3, pH 5.0;
Peakes : 1, benzylamine; 2, dansylamide; 4, pH 7.0; 5, p H 10.0 :

3, BDAM; 4, DAM
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Separation of NDA-Labeled D- and L-Amino Acids by Micellar
Electrokinetic Chromatography Using Vancomycin as Chiral
Selector

Masaoki Imazawa*, Yuriko Hatanaka

National Institute of Neuroscience, NCNP

Abstract _ :

Capillary electrophoresis with laser-induced fluorescence detection was used to
analyze free amino acids including D-forms. Pre column derivatization was performed
using naphthalene-2,3-dialdehyde and cyanide to yield 1-cyano-2-substituted-
benz(L)isoindole (CBI) amino acids. Micellar electrokinetic chromatography (MEKC)
mode was applied with glycopeptide antibiotics vancomycin and cyclodextrines (CDs)
as chiral selectors to resolve the enantiomers of the CBI derivatives of a variety of
amino acids.

1. I 3U®IC

L—HHF v S5 U —BEKIKENE (CELIF) &, 2RO RRABOEKESTOZD
KHERTHD. RAIIVEEE, EROD-L-EEY I/ BEaDREARAZF 7L DY
IWTE R (NDA) ICXDHAMEDCBI T I /&L L, CELIFICX DB - 92 &%
Bt L7z, DBEE—REL T, B- Ky 27 05FF X kU > (CD) | SDS &% MEKC
ZRWEDN, TOBIINVII, FIWVII DB EAF O OHBEERDO D, LRI TER
Mmolz, BHEEEZAEERFIE L THWTINSGDOT I ) BBEEERONFRKRSEEZ
TolBENHD " M. CNE2ZRSFRAEHCER L LD &2 EEHO CBL Y I JEEH
BOSHERT 2 Tlhaholz, 4. ZOREHRETRL, JUaXRTF RRFVEDEIN >
a1 L SDS, CD DA% ENEHEE U TR 21T 7. |

2. EBR

Bekman P/ACE 5010 v © 5 —BRKIKEIZ AT L (L—YHENTA TV 5 1) 2
AU, L—PHAEE L TE&MERE He-Cd L—HHEE (BitikE : 442nm) ZEHL
FrETU—IZIINE50um, BEE60ecm, 2K 67em D72 —X R U HE (Supelco)
RO, EENEOBRKELTIE 1~4 mM N> a1 2>, 35mMSDS 288 >
FRIBER (pH 7.0) 12, B-K U yCD EH{BICKVAPDBROFEWIBEZMA =D ERAW:,
RELEL T, BADOD, L7738 (£05uM & 1uM) % CBIFEKRLLLUZBEME
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3. HRLE®
B1ic4mM®DONATA > E35mM D SDS 25 8Bk 2 i\ /- 8 FE D DL-CBI

7 I )BONEEIER U, TNVII, T I DB E AF D FERONERERE
NEEE EDIT 16 MOILAYHEDHEED IFIFZAICTbh TS, ZOFITI. HEEER
HZEHETH2D. v-CD EDBOAERRBEEDEHARICINATNS, Jlic, o122, 7
TIITS . NUTRT72 . PIVFZ U EOHBRRI BIVADOREFREDSE WV CBL Y
2 JEEDD. L BERUHESBEICOWTIE. EDKERE ImM ) DN AR I UES
ONBERZERNT, IHERZ2BIENTER, WTHONRTH., FE— 7 OHGRE
¥013 400,000~800,000 TH oz, N AXA S IIENTZHAZEZBZBIRITH DD, FrES
J—BENOREDZON T LHMBOBETZEITZENMSNTNS, ZORZEHEL.
ERDRRBANOHEA 2T 5O D BERAOREEEFOFMMEBEIN TS 2,
INETEBROERFNIDIZND, SEIOEN S, FERX—RIITHE AR EREE D
Btk b EEZ 5N,

6 10 12 13 16

UL -

12 16 20
Time (min)

Fig.1. Electropherogram of a mixture of CBIderivatized DL-amino acids. Separation buffer: Sodium phosphate (pH7.0)
containing 4 mM vancomycin, 35 mM SDS, ImM y-CD and | % of diethylene glycol diethyl ether; CBI derivatives of:1:
L-threonine, 2: D-threonine, 3: L-serine, 4: D-serine, 5: L-glutamine, 6: D-glutamine, 7: L-isoleucine, 8: L-alanine, 9: D-
isoleucine, 10: D-alanine, t1: L-methionine, 12: D-methionine, 13: D-glutamate, 14: L-glutamate, 15: L-histidine, 16: D-

histidine.

4. 3CHR
1) Okafo, G. N.; Camilleri, P. J. Microcol. Sep., 5, 149 (1993).
2) Rundlett, K. L.; Armstrong, D. W. Anal. Chem., 67, 2088 (1995).
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The Detection of Antibody Labelled with Alkaline Phosphatase
by CE-LIF
Akira Koizumi, Tomoyuki Morita, Yuji Murakami, Eiichi Tamiya
The School of Materials Science, Japan Advanced Institute of Science and
vTech'noIVOQy, Hokuriku

Abstract

Antibody labelled with alkaline phosphatase was separated and detected by a capillary
electrophoresis system equipped with a laser induced fluorescence detection system. The
combination of B/F separation and the LIF detection of the label enzyme is potentially useful
for a highly sensitive detection of antigen. After B/F separation by CE, label enzymes catalyzes
a hydrolysis of fluorescein diphosphate in the running buffer, producing fluorescein for several
minutes. Experiments with various ratio of Ab to Ag revealed that the faster peak was the

complex of Ab and Ag, and the other was free Ab.

1. IZU®IT

R 2 EED DB WA RERE TAONATTRE R F v £ 5 U —BKIKEI(CEIX T Ty
SISO BAWC HIBIE JEAINTNBL, HREROS >3 B F R & LA
HIE B £ D FDN TV, RHEIIBERIE N+ 9= E U RO B 5 45 0
MREAMEL., F2FrESU—BRRIBETICET, TOPALIL) Tyt
A EIANDIHAZRA Tz, CE ICK5BEENDE L ERE: B/F DBEE. SNIVEERIC
EBYVFIVEIEE LIF 1k 28R IHOEAEhHEIC L2 BRERIATIZHI NS
FHTH S,

2. EEr ;

R BB R EHI00) THERLET VA 74 X 7 7 ¥ —FAPE#HF T Y N 1gG &
ZOHFEAD THIEHRBZLDOS Y b IgG 2REALBRTRIEEE/. CE E&EIZ,
N 50um, X 80cm (AhE 38cm)DIEMI U AF v ESU—2 AW, Ar L—H¥—
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ENBTHMEE. fluorescein BT 4 V¥ —t v M EH T 2 EIEBOEBHAMEIC K
DEELE, BEEEE THD fluorescein diphosphate (FDP)ZEIKENK & L. EEIEICK
HEPIEAR., EEZHMUTHBEL 2. —RNICEERNZ LD TkE ZHIE L.
Fr U5 —NTHRREZEDE BEDNEHEEL TERYTH S fluorescein
OHENERH Uz, COFRALERAZKEF v — MIBW 5 0min L7

3. MIREEBE

AP DHZEBALEEEDF v— 2R 1IIRT, 2 3UBENSNY I TS5 RO L
BONED 5. 4 FRIBICVWDOMOE—IABENE. SV RITHHEZE
x5 ERMICHAILTE-I /S
MEDDZENSNTNHBERRIC
HETHHBOTHDEZEZIEN, Tk
HE AP DT A VFALTHZEEZS
s, N5 F0LERE, DB

BPICRIABERINCEZDDEE : M
" 6 8

relative intensity

EZ5N5. &Ko THEEED FRIKIC

0 .2
Bbﬁfﬁi’égﬁéﬁé‘éﬁ%ltl:&b time/min
CONY DTS RBEREED T EMN M1 FINAVITARAT7 75 —EOBIKEHF v — b

AEETHDEEZ 5NS, 438 1min, FJE 2min, 30 kV, 2'E FDP 2puM

ik zEY ORELTRIGSE

etg, BALUREKRZN2ITRT, W Ab:Ag (weight ratio)

TN INABIC2DOE—INES 1:20

Niz. KBHMSA—EZLAENHDD, JLm“

BE Lo Em ) S kBRI EIC IR B

RESER, FIABEMICHNETSE—S

THBEEZLOND, 1O -
CRIZED. Y2 RA y FEDHE

BB EBRE 2L T 2RHKR

EEa 2RSS, fERERRIDE 1:25

10 BREE LV S ERIITORAERE e 4 oe

Mulge iz o 7=, time/min
X2 CEZ X % B/F 9Bk

relative intensity

43Bf 1min, ZJ& 2min, 30 kv, #HE FDP 2uM
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POLYACRYLAMIDE GEL ELECTROPHORESIS A TOOL FOR METAL
STRESS INDUCED ENZYMATIC CHANGES IN RICE (ORYZA SATIVA L.)

Kavita Shah _
Division of Food Additives, National Institute of Health Sciences, Kamiyoga 1-18-1, Setagaya-ku , Tokyo

_ 158-8501, Japan
Hyperlink--Department of Biochemistry, Faculty of Science, Banaras Hindu University, Varanasi-221005,
India

ABSTRACT

When rice seedlings were raised under increasing levels of cadmium nitrate (0-500 uM) in the
medium, lengths as well as weights of roots and shoots decreased with increase in cadmium concentration.
Metal treated seedlings had stunted growth and comparatively more broad leaves with necrosis than control
grown seedlings. The activities of various key enzymes like ribonucleases, phosphatases and superoxide
dismutase was studied. The various isoforms of these enzymes were detected employing Native-
polyacrylamide gel electrophoresis technique with seedlings grown under varying cadmium levels. Seven
isoforms for ribonuclease could be detected under metal stress as compared to control grown seedlings and
were located using negative staining. Three acid phosphatase isoenzymes could be observed in roots/shoots
of 15 day grown seedlings whereas four such isoforms were located during germination stage in
embryoaxes. Superoxide dismutases were observed to have two isoenzymic bands one of which was
induced under Cd stress. Higher Cadmium levels lead to a decrease in the intensities of some of the
isoenzymic bands. Results suggest possible suppression of RNA hydrolysis, altered phosphate metabolism
and increased antioxidant activity under metal stress in growing rice plants.

1. Introduction
Plants subjected to adverse environmental conditions adjust themselves to the changing
environment by coordinated regulation of various enzymatic and metabolic pathways. Cadmium is one
of the major heavy metal pollutants which has toxic effects on growing plants. The heavy metals in
general lead to severe losses in the crop yield and affect food production. Though the influence of
changing environmental conditions is being studied intensively yet still several questions regarding the
influence of heavy metals on enzymatic processes remain unanswered. Rice is one of the major food
crop for the majority of world population and is highly susceptible to heavy metal stress especially
cadmium. Several key enzymes involved in important metabolic pathways have been shown to exist in
more than one forms called as isoforms. The study of these isoforms provide us with an understanding
about the role of the enzyme in binding and sequestration of the heavy metal under stressful conditions.
Native polyacrylamide gel electrophoresis is a technique that enbles the study of such isoforms and the
changes brought about in their pattern as influenced by the changing environmental conditions like

metal stress.

2. Experimental ‘ \

Key enzymes of the nucleolytic, phosphorolytic and antioxidative processes were studied
electrophoretically in rice seedlings subjected to 100 and 500 uM cadmium in the growth medium.
Electrophoretic patterns of enzyme ribonuclease, acid phosphatase and superoxide dismutase were
determined in enzyme extracts from rice cv. Jaya exposed to varying cadmium treatments. Native
polyacrylamide gel electrophoresis (PAGE) was performed in vertical slab gels at 4°C using 7.5%
acrylamide as resolving gel and 3.5% as stacking gel with 0.01 M Tris-glycine (pH 8.8) as electrode
buffer. Enzyme samples from roots/shoots or endosperms/embryoaxes containing 100 pg protein mixed
with concentrated sucrose solution were layered on to the stacking gel. An electrophoretic run was
performed using 25mA current. Bromophenol blue was used as marker dye. Gels were incubated with

_ the respective substrates for the enzyme activity and the enzyme specific staining. was carried out to
localise the isoenzymic bands of each of the enzymes under study. For ribonuclease, 1% toluidine blue
in 30% methanol, for acid phosphatse, 1mg ml" fast blue RR base in 0.1M acetate buffer (pH 5.0) and
for SOD, 2.5mM Nitroblue terazolium in phosphate buffer (pH 7.8) containing 28uM riboflavin and

- 73 =



28mM TEMED were used for staining the bands, respectively.
In all enzyme preparations protein was determined according to Lowry et al (1951) using BSA
(Sigma) as standard. :

Results :
Figure 1: Seven major RNase isoforms were detected in roots of seedlings grown without Cd with

R, values 0.1, 0.14, 0.42, 0.5, 0.57, 0.61 and 0.69. A 500pM Cd level caused disappearance of a band
with R, 0.50, decrease in intensities of the bands with R; values 0.42 and 0.61 and increased intensity of
a band with R;0.69. In shoots however 4 isoenzyme bands with R, values 0.41, 0.50, 0.57 and 0.69 were
observed. With a higher Cd level of 500uM decrease in intensities of 3 preexisting bands with R, values
0.41, 0.50 and 0.57 and increase in intensity of one band with R; 0.69 was noted.

Figure 2: The zymogram revealed three acid phosphatase isoenzyme bands in both roots and shoots
with R, values 0.18, 0.24 and 0.40 in controls as well as Cd stressed seedlings. In 100uM Cd grown
seedlings, in roots the band with R, of 0.40 became more intensified whereas in 500uM Cd grown
seedlings intensity of all the three bands declined. Similarly in shoot samples the intensity of all the
three bands declined under higher Cd levels. Enzyme extracts from embryoaxes showed presence of
four acid phosphatse isoenzyme bands with R values 0.15, 0.24, 0.36 and 0.49 in control as well as
cadmium treatments, the intensity of which declined significantly in 500uM Cd treatments as compared
to controls. There were three isoenzymic bands present in endosperms with almost no alteration in the
position or intensity of the bands under 100 or 500uM Cd treatments.

Presence of an additional SOD isoenzyme under metal stress was observed under 500uM Cd levels
in 15 day grown rice seedlings.

JAYA
ROOT SHOOT
-] — (=) - —
- _R{ JAYA (<) ~R1
p—t :0.10 -0.18 -018
0.14 - 0.24 L. 0.2
g |- 0.0 e F oo
=4 }0.42 - Hanii A (U N R A T U A . I e I
. 052 — -0.50
1 Loen 7
L ~0459 ] | 0.69
L, | L,
- (+)
500 [o} (+] | L, (+) ] L,
C 100 500 C 100 500

Figore 1. Effect of cadmium on ribonuclease isoforms in rice

seedlings. A, toot; B, shoot. Diagrammatic representation of Figure 2. The acid phosphatase isoenzymes from roots and shoots

isoenzyme profiles of RNase in enzyme preparations from roots
and shoots of cv. Jaya at 15 days of growth under increasing levels
of cadmium. (C) control; (100), 100 pM Cd(NOs),; (500), 500 ptM
Cd(NO;),. Band thickness represents the width of enzyme
isoforms. Dark zone, line shaded zone and dotted zones represent
intensity of isoenzymes in decreasing order.

4, R_eference:

S el M e

of 15 day-old rice seedlings cv. Jaya, under increasing
concentrations of Cd(NO;),: C, control; 100, 100 uM.

Shah K and Dubey RS 1995.Plant Physiology and Biochemistry (Paris), 33, 577-584.

Shah K and Dubey RS 1997. Journal of Agronomy and Crop Science (Hamburg), 179, 35-45.
Shah K and Dubey RS 1998. Journal of Plant Physiology (Germany), 152, 448-454.

Shah K and Dubey RS 1998. Journal of Agronomy and Crop Science (Hamburg), In Press.
Davis, BJ 1964. Ann. N. Y. Acad. Sci., 121, 404-427.

Lowry OH, Rosenbrough, JJ, Farr AL and Randall RJ 1951. J. Biol. Chem. 193, 265-275.
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Chiral Separations by Cyclodextrin Modified Capillary Zone Electrophoresis :
Estimation of Binding Constants

1) Junya Kato*, 1) Koji Otsuka, 1) Shigeru Terabe, 2) Kazuhiro Kimata, 2) Nobuo Tanaka
3) Minoru Tanaka

1) Faculty of Science, Himeji Institute of Technology, Kamigori, Hyogo 678-1297, Japan

2) Department of Polymer Science, Kyoto Institute of Technology, Sakyo-ku, Kyoto 606-8585, Japan
3) Research Center for Environmental Preservation, Osaka University, Suita, Osaka 565-0871,
Japan

ABSTRACT

In enantiomeric separation by capillary zone electrophoresis using dimethyl-B-cyclodextrin
(DM-B-CD) as a chiral selector, enantioselectivities were sometimes significantly different among
DM-B-CDs from five different suppliers. The reason was due to the difference in the compositions
among these commercial products, which was shown by the liquid chromatographic (LC) analysis.
As for commercial DM-B-CD from one supplier, two major components were obtained by
preparative LC. NMR spectroscopic and mass spectrometric analyses of these two components
were performed to estimate the structure of each componént. The difference in enantiomeric

selectivities is then studied by measuring the binding constants of several enantiomeric drugs.

L. XU®HIZ

VAT N~ B30T X AN (DM-B-CD) & TVRBBIANC IV 53 70 7 X AN AEHiFr
F)— = BRIKENCD-CZENZ BV THFRIERE BET 288, BARo7 5 DDOA—T—H>
B AFL/-DM-B-CD ZEH LI A T, BEHZ X TUIAFE DB OB EICKRERERNS AU,
T, A—H—12 k5T DM-B-CD 128 BAFNMALDREICERDSI-HLE 2D, EEE
Z 5 £ DM-B-CD % HPLC, NMR, MS # AW\ THBRE L2 LZA, ZDOMBICENHDZ L
PO o7z Py ZZ TR AFAVFFEMRIL CD 8V OORE DR G EHERIZEL. CD
DAF NV EEBIEES BN FAE TR B OV THEBR LI ROV TS 32,
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2. B

XY ) —EBRIKBIEEEIZIX P/ACE2200(Beckman) %, ¥ 7V —IZIINRE 50 um. A%)
£ 30 cm OWNHEELBDO T 2— ARV A 5T —%& AV, SBEATRIZIE 50 mM VBt
EENE(pH 3.0)1 B-CD, DM-B-CD. 2, 3, 6-hJ AF/L-B-CD (TM-B-CD)2Z £ 3, 6, 9, 12,
15 mM D FEIC AR L TR L7z, BT 200 nm, ENEEL 20kV, IBEIX 25 CEL.
FABHZIX Terbutaline, Clorprenaline, Tolperisone 72& DA A IR 73 % RV,

3. R LER

HHXA—=7—D )P SEA L DM-B-CD &, 2D A F Vit B-CD DAY TH 5
CEPHLPI o TS Y ZO2HHDH H HPLC THL7z—2 D)L, FEFER
it B-CD. TM-B-CD, D ## K " E 118 ? DM-B-CD (DM-B-CD(D). DM-B-CD(E))?D 5 F&
D CD 122V, 5DDIREGB,6,9, 12, ISmM) TOBBIRKHZHIE L, Thb & TH
EEH L a HESEEHOL) 2B L, BEEZMK1IORT 2. 2 oEEHOEL I
NXTHhH <‘:‘ TEAEDR %)U%gﬁ&ﬂ: CD W3 FHEMHLEINTWEWB-CD IZHRTKE
BIEDRBERE G5 2720 SO DS, AFNVEILFEREEOTEIATS PO FE L
BEZLTWB IS0 5, L L, #IE LAHENICBNT, 200D CD 22T
AFNVEOME, BUICEHL TRIFCBZsFBEIRON o7, 4. EHIIWVD
PDOXFIVEHEEMHL CD IOV THEEBR T KRORIFT L TFETH 5o

o fH
800 2
Terbutaline . Clorprenaline
% 600 AR N - 15
& A S
*
E 400 | 4 E 41
w |
200 |- 4 - 05
0 0

s DM‘ﬂ‘ DM_ﬁ_ DM_|3_ ~ R DM'B' DM-B' DM'|3'
B-CD TM-B-CD " Cpdly CDE) B-CD T™M-B-CD - hy  cp1) CDE)

1. Double Reciprocal plot # W TEHRE L 2B L o« (H

4, TRk

1) K. Otsuka, S. Honda, J. Kato, S. Terabe, K. Kimata and N. Tanaka, J. Pharm. Biomed. Anal., 17, 1179-1191(1998).
2) R. Kuhn, R. Frei and M.Christen, Anal. Biochem., 218, 131-135(1994).

3) Kimber L. Rundlett, Danicl W. Armstrong, J. Chromatogr. A, 721, 173-186(1996).

4) Y. Tanaka, M. Yanagawa and S. Terabe, J. High Resol. Chromatogr., 19, 421-433(1996).
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Electrophoretic separation of deoxyribonucleotides and N?-ethyl-
2’-deoxyguanosine-5’-monophosphate adduct related to alcohol
abuse

1) Yukihiro Esaka®*, Shinsuke Inagaki, Masashi Goto, Yoshihiro Deyashiki,
Magoichi Sakou, 2) Kenji Kano

1) Gifu Pharmaceutical Univ. 2) Div. of Applied Life Science, Graduate
School of Agriculture, Kyoto Univ.

ABSTRACT

CZE separation of deoxyribonucleotides (5’-dGMP, 5’-dAMP, 5’-dCMP and 5’-dTMP) and
N?-ethyl-2’-deoxyguanosine-5’-monophosphate adduct (N*-ethyl-5’-dGMP) was investigated for
detection of N*-ethyl-guanine on DNA related to alcohol abuse. Separation was well controlled with
pH of borate buffer solutions, because of pK, values of boric acid close to those of thymine, guanine
and perhaps N*-ethyl-guanine, which facilitate optimization of the separation.. ~Furthermore addition
of PEG to the borate system causes remarkable change in migration order of the analytes. In this
separation system, PEG would work as a hydrophobic selector and addition of PEG would also
depress the dissociation of NH groups of 5’-dGMP, 5’-dTMP and N’-ethyl-5’-dGMP to decrease
electrophoretic mobility of them. More sufficient separation can be obtained in the borate buffer
solution containing PEG compared with separation in the borate buffer alone.

1. IC®IC

DNA LOBBEEDOERIY, E<TH ORELEEL THRARBERTH . BiLTIV
OA—)KEREREDOHIMER DNA ET, 73 ) EOBMUNIFIMLEINZT TV OER
35 . X 11(Jia-Long Fang and Carlos E. Vaca, Carcinogenesis, 16 (1995) 2177), 7). a—)V
BREN D RECBBREEZEZ MM BDEHEINTVWS, ZOITF)IVERTIVI—)ILD
BE—-REYWTHE7 LT NTERICE->TRIEND EBASNTNS, ZORRBEE
DORAL, EZORMENSEFICEETH I EEbNS, £IT. T TRIBERKD
BENES T, FENEL, BERESKEZHETHRERF Yy ES Y —EKIKE
BERAWT, ZOERXI LAF ROSHEERM L=,

2. EBR

EE:BF METSLIPa UFN1 X HCZE-30PNO; AR MR, HE5
% CE-970; 1 > 5L —%—, BESWERI/ O v C-R6A; F¥EFU—, GL
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H4 L2 0.365 mm o.d., 0.050 mm i.d., 500 mm (F%1E 300 mm 72\ LU 200mm)
I . dGMP, dAMP, dCMP,dTMP i, > 7/<, Fho1. a—IVhb6EALK.
N2-ethyl-5-dGMP OB AR Uz B & UTHWZ PEG 4000 1331514 M EBA LTz,

3. HR-EBR

ERLFBEREICONT, XZLFF ROE (N2-ethyl-5-dGMP) THRHTSHZ LIZL,
MDABDF—F 4 TRLEDESH-SBOZERSEERMN Lz, KEKELTY B
BERERSUVBBEREZAVERES. RUBRBEREROIEDI VHEEICIWIEN TSNS,
ZhidEIC, mYEBED pKa OEBICY T2 EFI Y (& SRERTT7=) @ pKa
NHO, BERD pH BLICK> TINS5 OMBREEZE(LIESZ T LT, KEBBBHED
ELE LU CHBZRE TESZ-OTH D, £, FUBBEERRTIE pH O LR L3I
BRI DM R 2 A, BRI N RORBRELT CoBEEm LT S
Bt &izoiz,.
ZORUBREERICEL VY- L TRYZFL > FY a—)r (EE52F& 4000, PEG

14000) ZEHEML. BIZOMO®KEFE LTz, PEG 4000 OFME. EHERIXSNEFORL
EREIL, WX T EORERIREEERTE ., ZOBO PEG O@E2EA5 L
THPHIZBIS PEG EDHEERK ZRMEb o223, BBEENMIEALEMEEL
TV pH IR TIIK DK Z X DJEN Nzethyl-5-dGMP > dGMP ~ dAMP (7U Vi
#) >dCMP ~dTMP (¥ I P UIEHR) 70, PEG B/KMEHEERICE S EZL Y S
— L LT TR Z ENRBEN, —H., 7=, FIUNEETSIDEN pH
$81% TiZ dGMP > dAMP ; dTMP >dCMP &72%, ZHULPEGHEMICL > T 7=,
FIUOBENNZ SN, BLJIKEBEESNASNMER. ROTERER KEZE
ZHDEEDLNS, ZOZDODFRIZL D PEG HIIZRE pH 2L TIES 1R WER
HEHL, HEELORBELT D ENFRE ERO T, ZOSBERIT, HERBHIZE X
2 VAF ROKENEE ZHAFT TESOTHOERBEEDOITIIHEINTH S EEbNS,

CZE Separation of Nucleotide

Conditions: Running solutions, (A) 100 mM

2
! | 2 35 borate buffer (pH 9.5), (B) 100 mM borate
‘ ! buffer containing 6.5 % (w/v) PEG 4000 (pH
(A)

( B (effective length, (A) 300, (B) 200 mm);
) Applied voltage (Current), 10 kV ((4) 22, (B)
5 10 15 20 ' ' ' 16 pA), ‘

’ 9.5); Capillary tube: 500 mm x 0.05 mm, i.d.

Peak: 1,NZ’-ethyl-5°-dGMP; 2,
dGMP; 3,dAMP; 4,dCMP; 5,dTMP

Time/min
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Polymorphism Analysis of Disease-causing genes by Capillary
Electrophoresis

Naoko Yashiro and Yoshinobu Baba

Department of Medicinal Chemistry,The University of Tokushima, Tokushima 770-8505

- In this study, we examined to optimize the separation conditions of Capillary
electrophoresis (CE) for the analysis of human amelogenin gene to establish the sex identification
system with high-speed, high-efficiency, and high-accuracy. Human amelogenin gene is located on
both X- and Y-chromosome and the specific region of amelogenin gene on each chromosome has
some deletion in its sequence. Since PCR of amelogenin locus produces the X-specific fragment of

the Y-specific fragment, Human amelogenin gene is useful for sex identification.

XU ®IC

BIE. b7/ ARTHIORBICL Y, EREDOEEDD S & FMEETFIHRESh TV
Bo MADHZATES L)L, ZhzoH L CEEEEEETFERET AL
BTED, AT, ¢ MNEGRTFEFIZIEILDE LAEEORFZIGHL, DNAY 1 ¥
VT E D EADODNABEENEREND LI IChoTER[1,2]le TNFTTIZ, Faid,
A 70754 MEFIEFHA LZZBEADOFEZEICOWT, FYEF) —BRIKHIZL S
HEFNTEM DFIFE 24T o T & 72[3-8]0 AMFFEICBVTIX, F¥ T 1) —BRIKBIC &
BERIGEN AT L 2R T 572012, BREBNT L27-0ICERA 27 207 =V illn
C FO-11]ZPCRICE YHEIE L 228 SV oWT, F¥EF Y —BEIKENC L 0@ L
726

FER

EIX, V¥ -phigdbkib st 2o % v ¥ 7 ) —EXRIKEI#1E (BECKMAN
P/ACE2100)Z i L 720 ¥ 7V, DNAGFE~Y— 7 —B L UPCREKW % v 7z,
FrETY -1, IRWHEDB-172HH L, v E5Y —I2id, bro— 2AFEERARE
{572 L CH 720 PCROFBRIZIZ/S—F ¥ -2 )~ — BGeneAmp PCR System 24008 X OF
GeneAmp PCR Reagent Kit & i\ 7z ¥ FIVITERITIEA L 72o BEBIE. P A
I BRICE N T — AFHEAR L BEINZ 720 D% HV Iz,

BELMEDODNAL T 7L — & LT, 106,112,87,905 25 DDNAT 5 7 X~ + %
PCRIZEICE DB L 720 106 & 1128EFEXD TS 7 A2 P #IET 512X, T94<—D

- 79 -



=XV RiE, ST F 47 —A 5'-CCCTGGGCTCTGTAAAGAATAGTG-3, 3'
il 75 £ < —135 -ATCAGAGCTTAAACTGGGAAGCTG-3' % i\ 7z, 87X 90453k
WDTS TP RRIET SIS, TIAT—DY— 2T, SETIA <=7
5'-CCCCTTTGAAGTGGTACCAG-3, 3'fll 75 £ <= — i
5'-GCATGCCTAATATTTTCAGGG-3' = H\ 72,

BREER

b FX-YHEET A 05 =V EEFOPCREGNE L 72 BFICOW T, & FOX Y E4RD
PEREFNIEL L TV A, XEEAIZBWTREL TWAEHSRYRBERIIKRIAVS
RS HSH B o ARAVEFIL. TAF = VEEFICBWT, X$EEEICENT 55
E12, 6EENOREBPIFEL, ZOHSEFHL T, BHOHWISTE 5,

SEOERIZBWTIE, 7R UFZVRETFORNENE % Rt 572010, K-
BEOWRE, BPELEALEL T, PCREVOBN 217570 FORKE, 7A0F =
VEETE 1 OSLUMICHBRBER AT S 2 LR L7z,

SHR

1) Y. Baba, J. Chromatogr.B, 1996, 687, 271-302.

2) BIE, SAEE, 1998, 4, 276-281.

3) BILEAE, EFHEE 1997, 117(5), 265-281.

4) BIHERE, BRI, 1997, 41(5), 569-583.

5) BRRERE, BFDHWH, 1997, 183(4), 285-289.

6) Y. Baba, T. Sawa, A. Kishida, and M. Akashi, Electrophoresis, 1998, 19(3) 433-436.

7) A. Nishimura, M. Tsuhako, T. Miki, T. Ogihara, and Y. Baba, Chem. Pharm. Bull., 1998,
46(2), 294-297.

8) A. Nishimura, M. Tsuhako, and Y. Baba, submitted.

9) Y. Nakahori, K. Hamano, M. Iwaya, and Y. Nakagome, Am J. Medical Genetics, 1991, 39,
472-473. ;

10) Y. Nakahori, O. Takenaka, and Y. Nakagome, Genomics, 1991, 9, 264-269.

11) V. P. Pouchkarev, E. F.Shved, P. 1. Novikov, Electrophoresis, 1998, 19, 76-79.
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Analysis of Supercoiled DNA by Capillary Electrophoresis
Seiko Matsuda and Yoshinobu Baba
Department of Medicinal Chemistry,The University of Tokushima, Tokushima 770-8505

Plasmid DNA has several conformations caused by the super-coiling. We examined the
separations of linear double-stranded DNA and supercoiled plasmid DNA under several separation
conditions using capillary electrophoresis for the better understanding of the separation mechanisms
of circular DNA fragments. The conformation of plasmid DNA is directly observed by
fluorescence microscopy and atomic force microscopy in aqueous solutions. The relationship
between the conformation confirmed by microscopic techniques and electrophoretic behavior will
be discussed.

&L ®IC

T AI FiE, 7FEYEOFEFICIB T, BETEIELZIT) LT, LEATRD
DNATH 5[1,2]o FFICEIGEFHEEIIBNT, HEFEHBRAICEATLEICIE, 79 A
IFEZFIHTAEZENSE WV, L2L, TR FRBINTAH7-0121E, BH 7 VERIK
BrsHvshTBY., BEIML. ik, SERLORT, FEL{BERTVS, Thid, 7
TAIFD, BORAMESORM LIV 74 A= a VWY ) b2, KEIEE)
PR B LIREL TV,

RHFICBVTIE, 79 AI FOEWERITEM 2 LT 57012, v ETY—&
FIKENC LD TTAI VO 2T o720 T2 Tld, BOEAHERLLTIAIFD
KENZEE) % ESHIRDNA D JRENZSE) & It L, FEMICRET L7 S 612, ECHMEESB L
CEFBISEMEARIC X D, KBRFO TS AI FDa vy 74+ A — a v 2 EER
BL[B3-5s £V T+ A= a v LIRBIEBOBRIZOVWTHEREL 2,

EER

EEIL, KBEETLHFARBL-SEEERBEXF YY) —BRKE AT LB X
UHBDO*F ¥ ¥5 ) —BRIKBIEEMPPCE) 2 A Lz, ¥ 7 Vi, DNADTFEY—
H—, TITAIF, FLTENZHLL/-EHDNATHW /2, FYE¥T Y —id, WEZ
=54 VI LI&WHEDB-17R AL, ¥ ¥ — %A TRERICIE. 50 mM
MR —FTEE ST — AFERER Y AV,
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BREER

B E OBIRODNASFE~Y—H—., 79 A3IF, E#DNAZR UGG THFYES
) — BRI R VTN L7 (Figl) o BOREERE, ZRENLEBRE L TAS L&,
ESUR L BBIRODNASF B~ — 7 — 3B 5o - BEIELR Lz, /2. HEHIKDNAL E
SHIRODNASG T &~ — 7 —. BRIKDNA L TRIRODNAGTFE Y — B =ik FNENE -
eRBEEE R L7

FOEWIITFIAI FLEMEDNAOHESR RS EIZE DRI 5, EHDNAIXZD
ZOEY—KDODVDLD LD LhHETHHI, FIAI FRBRTHY, T-HELEAR
TERMAR L MG EEMIC ko TR Y 74 A=Y a vk L 5D THEHDNAL L
WML RBBEE R R T O L EbNS,

it\MM?ﬁtﬁ%?%ﬁwT77z\F%ﬁ%LtF% 75 X 3 FDNAIZ, &
W TRAL IV TA A= avkboTWAEDPHLPII ko, TNHLDI YT+ A —
Va v OEWHTIKEEEHICEELRIZLZbDLEEDbN S,

2+
04

T T F T TR T T T T T 0

Fig.1 Separation of supercoiled DNA ladder ( 2-10 kbp )

ik |

1) Y. Baba, Mol. Biotechnol., 1996, 6, 143-153.

) BREE "BHOSE - W R, 1997, B0, TX - 74— - TR

3) LHIEHI, BEEE N T4 2 —-T 77,1998, 7(2), 31-37.

4) M. Ueda and Y. Baba, Anal. Sci., 1997, 13(1), 109-112.

5) M. Ueda, H. Oana, Y. Baba, M. Doi, and K. Yoshikawa, Biophys.- Chem., 1998, 71,
113-123.
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Determination of aminopyrazine derivative of monosaccharides
by high-performance capillary electrophoresis

Koji Yamamoto*, Kenji Hamase and Kiyoshi Zaitsu

Faculty of Pharmaceutical Sciences, Kyushu University

ABSTRACT

Neutral and amino monosaccharides were derivatized with aminopyrazine and determined
by high-performance capillary electrophoresis. Separation conditions were investigated with respect
to pH, concentration of the borate buffer and capillary temperature. The eight monosaccharides
tested were completely separated within 22min using 300mM borate buffer (pH10.0) at 25°C.
Absorbance of each monosaccharide was measured at 245nm. The within day and day-to-day
precisions of the present method were less than 5%. The detection limits of the monosaccharides

were 180-300fmol.

1. BU®»IC

BEOL IIEESEARSICESES L, MIEERSCMEEYE & L TRA 72 4EE
WREEREL TS, YHEETRMBBENITEELT, TR/ EID 2 2ANIHEE
DTN T LAHFERHPLCEEBR L, BRif&iToTEk, LML, BEOKEX
EHICZHRTHD., —DOREITH L THEE— FOREZEROEREORAENEEN
5, SEETI/ES VL EAVIHEEOBENTO—EE L THPCEA ik DM % %
TolOTHET S,

2. EBR :

B L - s O BEREEMIC0.7T5MTY 2 ) ¥ P U EFBIRIK 2 N 2 T90°C T304
BB L By T S RIS S /I, 0IMIAFIVY I R 5 O RBIERE A TR
LRERFEAKE L., CORSAREZMELRE L. SKIKEABEBRS0W 2 M A T
HPCEM @R ¥t & U7z, HPCEIZIdBeckman P/ACE System 5510% FVy., FIMNEREII20kV &
U7z, WkENFRRENRIZpHT.0-11.00D R BEAR & % F Wz,
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3. fER - BE ,

S 00 % 3 P (L BUBE I o I M e % T VW T B AR 217V, B OpH (7.0-
11.0) . FUEEE (100-300mM) . F¥ESU—RE (15-30°C) IKDWTHBERMEZR
L. ETREBROpHICDW TR LZEZ A, pHI0OIKBWTED RWITHEAR
SNz, TOBORYEIBE R LR, BE LRI TRIFRSBESRD 5N
A, FRFICERMBEIEML. BEHEOBRWAHINKE L7/ -5 72720300mME Lz, £
BE LRI TBRMEMAEINT 2 &K ERERNIE < 7eo 72y, SEERRIIIEEAER
{tU7Zshotz, UEDOBREICED., F+ESU—RBE25CIZHNT300mM, pHI0.0D 7K
T EEEEIREZ N T, $9200 TSREOFEMRLEEON—A 51 T EIERS N
(Fig.1.) » £/BRHIIODWTIE., FEABLUVEETHSET7I /JES TP 2DUVARY b
IWEETSZEICED. 245nm DRI ZE W THERICKH URIREO S WERE 2 1]
BEE L7z, HRIFICHBITHBRERITIT I/ FE53200fmol-6pmol.  HEHE A3300fmol-12pmol D #f
PHCHIBE {2 %$20.998 LA L D E NGRS 5. BHEE 5 1IS/N=37T200-300fmol TdH > 7z,
F-AEOHNLEEHL. SEELTOEBICOWVWTAXLT, AME#SISBLUTTHE
BBt ERUZ. 9% RiEEEBROEYGE OB RS T PHEETCOSMY 5T
ETHD, ‘

Absorbancy (245 nm)

T T T 1
0 5 10 15 20

Time (min)

Fig. 1. Electropherogram of aminopyrazine derivative of monosaccharides
~ HPCE conditions
Capillary : fused silica (50 um i.d. X 57 cm, e.f. 50 cm)
Buffer : 300 mM borate buffer (pH 10.0)
Sampling : pressure, 5 s
Analysis : 20 kV constant voltage, 25 °C
Detection : UV absorbance (245 nm)

Peak assignment
1 GalNAc, 2 Rha, 3 Xyl, 4 GlcNAc, 5 Glc, 6 Man, 7 Fuc, 8 Gal, * Reagent
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Observations on the Carbohydrate—Protein Interaction in Complex Systems
Atsushi TAGA*, Yoko HIGUCHI and Susumu HONDA
Faculty of Pharmaceutical Sciences, Kinki University

ABSTRACT This paper describes the first example of the simultaneous
determination of the association constants for two protein—carbohydrate couples
(LCA/MES-maltose and PNA/MES-lactose, where LCA and PNA are Lens culinaris
and Peanut agglutinins, respectively, and MES is a mercaptoethanesulfonate tag).
L.CA and PNA as samples were well separated from each other by CE in 50 mM
phosphate buffer, pH 6.8, and the migration times were delayed by adding MES-
maltose and MES-lactose to the electrophoretic solutions. The association constants of
LCA to MES-maltose and PNA to MES-lactose could be independently determined
from the migration time delays of LCA and PNA with MES-maltose and MES-lactose
concentrations, respectively. :

1. lZU®I

BRSO OTIN— T3 — & DNV ERRESEREZRET 5 H R DN THA RN 21T
D TEREDN, INETOMRCBOTEEHBIUNY ONITERTNTNHE—-TH SR,
HBWIFE—F NV BIHTHER T REAVSRIIRRTH o7z, LALENS,
AR BN TIIEHD 2 0WIEY NV E 2 TN THERET 5 C EORELRHEND %
LEbNE, I THEIZ, ENSZWMOBET I ERHEEERZRETE 251Kz MHL
THEMT, EHBLUNY ONITEN TN T NERFETHRICBISZT 74 =74 —F
vy ES5 U —BRIKBDOWTERRE 21T 72, |

2. EB

FYESTY—BRIKENT, 7T I RNAF AT LK 270A BB ICNHEARERD T
Aa—ZXRIUHE (BES50 pm, BX 72 cm) 2EE L Tiro /2. HEHY T > Ricidsb
r—2Z Mal) BELXLI YV h—RZ (Lac) @ 2-A)VEHT T > 2 E B MES) #HEM4
DEFRLZ, YONTEIRRBITIVA—ABEVIF O THBV > AB LV IF > (Lens
culinaris agglutinin, LCA) BXUIH IV M—ABBEL 7 F > THhdE—Fvy I VL IF >
(Peanut agglutinin, PNA) %M\ /=, KEKIZIE, 50 mM U 2 ERIEER (pH 6.8) BX
VEI—#EE %12 MES-Mal 3L MES-Lac 24 DEBETHRM - BRLIEZDDEFEH
L. BHEE 214 nm, HNEE 15kV, FvE5) —F—TEE 30°C TEIKE
frolz,
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3. MREEBR ,

AF MY REBFERBKZHNWTY >NV B2ELKIKET 258, U2 ROuM
BEIIRTE U TBBIRMNZET S, VA R2HRINLBVWESEDSY 2N B OB B H
(t) EVHYRZWEBE [C] THEMUEEE OBBRE () OZOHE ¢ - t)! & [C]!
ORNCIIEBERAKR DI, T OEROEEZ A) BLUY Wil B) M HHEEERK
Ka) ZKa=B-t1+1) A-t)! TEORDBZENTES 2, TOHEITELD LCA
/MES-Mal i3 X ONPNA /MES-Lac B# A EH2MLICRE L/ EZ A, ETNETN 1.18x
103 M1B L 9.05 x102M-1 EWHENESN-, —F4., MES-Mal 3L MES-Lac %
F—JBETHEMU 50 mM U > EEER @H 68) Z#H L, LCA BLXUPNAEAY
EREELT 2 IONIE-2 VY REARIIBIZHAERAE IOV TR 2T
Tre NV BREZ) A REEERVWIKEKZRWTEQIKBILZEZAWEELA W
B NEEE Nz, £, B—BERICU N > R2HRMLUZIKEEZEZ AW5HEIZE, W
THOY NI EREHNZBNWTH ) > NRERGFHRBEIRBEOENNR SN (Fig. 1),
BOENET—FZHEICCIITH LT t-t)1 270y hLZEZA, WTHNDORIZBNT
bHRIIFRERNE SN Fig. 2). TINS5 OEBROEET BT Y @i F» 658 KL
LCA/MES-Mal 3 XU PNA MES-Lac Ef& EiITnEN 1.19x103M1B KN 9.56
x102M1 &0, WITNDRIZBVNTHE R TROEEEEREIFITFAZFOEINE SN,
SEOETFINEERIIBVTIHEWVWIZFEHLHD Z 4L, TNETNOHAEDEIZD N
T — Y N BHEAERORNENWETH o7, LHLLANS, BRUT D RRICH
WTIIKBIRPICE ENHBENEL RS O E—RICHRTERENE 2D, UH
CREBBETHRNTAZENRHETH -/, Fiz, RIRISNVERISHEERIZBNVTIX
AWM EIC LD E/NEEB L ER Y > R2ENT 5 Z &I X 2 BEIEHME O RBREN &
B5EEBZONDEDTSEBEIIRTFTTHALENRDLIBOEEDONS,

[

:E:

8
6 )
12
4
® PNA 2 ® PNA
m [ CA [ m | CA
11 0
0 1 2 3 4 0 1 2 3 -4
[MES-Mal, MES-Lac] (mM) [MES-Mal, MES-Lac]~'(M-1)
Fig. 1. Relationships between concentration Fig. 2. Plotof (t—t,)-1vs
of the ligand and migration time [MES-Mal, MES-Lac]!

4. TR

1) A. Taga, S. Yasueda, M. Mochizuki, H. Itoh and S. Honda, Analusis, 26(1998)M35.
2) S. Honda, A. Taga, K, Suzuki, S. Suzuki and K. Kakehi, J. Chromatogr.,
597(1992)3717.
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Characterization of Heparin Preparations
by CE Analysis of Their Enzymic Degradation Products

Susumu HONDA'*, Shin-ichi YASUEDA', Naoko MATSUURA', Atsushi TAGA',
Shigeo SUZUKI', Saori NISHIURA?, and Sadanobu TACHIBANA?
"Faculty of Pharmaceutical Sciences, Kinki University
and ?Department of Pharmacy, Kinki University Hosptal

Abstract Though heparinis a polysaccharide used as a potent anticoagulant,
its structure is complex and the correlation to its activity has not been
completely elucidated. This paper reports some results of CE analysis of
heparinase |-derived oligosaacharides having various dp.s and heparinase
I,I,H1-derived disaccharides from various heparin preparations.

1. [XCBHIC
BESEHINETICEAOEEAFT v ES Y —BRABCE)ICKYNITTEIRATALZE
BRL TEEN. BRULAESATAOFVHACOVWTH I RAMRZRIIBELDDH S,
LIATTAFATYAVICIREEEHZHDHONH DN, EUbIFA/NRY (EE N
miERERBILERACHRETMMUERAEEZ D DEOH<MOERAICAHVLON, 28 - A
B TIIES TRAESHWENTHD. COMHERIAFVYI 0OV BPREICHE
BLESEEBIRICT EFIEPHBENSEALLBEELE, ThODOBBREDH®
RBIIZETHD. DFYVA ADPBIHICKEWVHERBELBEEICHRIRT S EPE L
<. BREOSHEEEFHOBEOLTEICIIDD > TWAEW, ROBEAAEILLFEN -
BEWNICHOBUERICERTSFY JHEESHTIMENAETH D,

AEBE T, CE Z2ANY D OBRECERVODMINDEAERAERICOVWTHRSE
33,

2. RER . :

CE [c&® 4 #fldE & LT JASCO 800-CE £7-1& 870-CE E{&IC Polymicro
Technologies #8, AE 50 umDT7a—X KLU AF A ESY—Z2EELTITHO/.
HEBAIEERCLVITAL, REETREIMESICED 232nm [CHIT5RIRE N E
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THZEICEYVITH- . AN EFITYBREREICBVTNELE, AU F—F
it SigmattMSAFL, MFEBERILESIISE 13 REBERERAICHVVAIEL .

3. HE - EZ¥
@ Heparinase | ICLkYERTHFY THEDO—F S
ABEIIN-—FEBtIh=INayI L2 AICHBEDHS OO VEROBZVIFTS
IYIF—VYTHhY, ERWET IV AV UBREERPTHHRLIEEZS. EETKIE
CABBIESEHD 2~ 8TENSHEE - RS h, ThOoDENLEBME - S EELLE, S
RK$HBENTER, BONEBRABRO—HIZ Fig. 1 TR,
@ Heparinase |, || BLUPNHBABEHELICEYERTD 2EHRO—FNH
o 3IBETRBEILTEE, AN VHEHOAF VY I F A RESHTXTUIR
Eh, BaOBEEH DTN 2EEEMT 5, TAORBMEOYBRBERPTLIHH
Sh, E—OmEBLEDSHEMENLLERNET 22 EMNTEE. BohBRIkBRDO—H
% Fig .2 ISR |
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Fig. 1 Migration time (min) Fig. 2

Fig. 1. Analysis of the oligosaccharides derived from heparin by the digestion with heparinasel. Capillary, 70 cin, running
buffer, 25 mM phosphate buffer (pI1 10.5), applied voltage, 20 kV. Samples were introduced from the anodic end.

Fig. 2. Analysis of the disaccharides derived from heparin by the concerted digestinwith heparinases 1, HandIll.  Capillary,
60 cm, running bufler, 60 mM formic acid bufler (pH 3.4), applied voltage, 20 kV. Samples were introduced from the
cathodicend.  For other conditions see the experimental section for both Figs. 1 and 2.

@ A/ ERETOEN |

EFAAN/NY CIHEEBYCRENSHE - BREIND D, AR THMEE S EHE
HSRZBZEBMENTINS, AFLEH 10 EOA/NRY VEFICDOVTOBLUROD
AYIESIRE T E 5, HARTAHY JESHRICHARYREMBVDSRD LN,
£, MRERERRIL R & AV IEERLEE OB ICH RENZBRS A LN,

_88._



L 27
FrESU—BIKBICLSHS > /o Hglycoformd 534

HEER*. 2HE. FEE
A - 5

Analysis of glycoprotein glycoforms by capillary electrophoresis
Kana UEGAKI* Atsushi TAGA and Susumu HONDA
Faculty of Pharmaceutical Sciences, KINKI UNIVERSITY

ABSTRACT Glycoprotein-protein interaction was observed by capillary zone electrophoresis,
using ribonuclease glycoforms and ribonuclease-specific lectins as glycoprotein and protein
models, respectively. The migration time of each glycoform peak changed in a
concentration-dependent manner by the addition of a lectin to the electrophoretic solution, and the
association constants for individual glycoforms could simultaneously be obtained from the values
of t,(migration time of glycoprotein), t(migration time of the complex) and A[the slope of the
(t-tl)’1 vs [C]" plot, where t and [C] are the migration time of the glycoform in the presence of the
lectin and the concentration of the lectin, respectively].

1. IFU®IC

BEORRL DAY IMEHAR—RT7FRATICHOES /U E(glycoform)(T &L
Tld, EHBEOBVCLXVREHCEEEHAL BV NHBIZENMONTIS,
FEHOR = TRBEFARB =0T, glycoformZEWNCHEBEL TRYHL. FhTh
DglycoformlCDNWTH RO BICHTHHEEERDOESEZRARDILEBH BB, D
HEII—RRICBES TR, FOdHglycoformZIRY BT La<HEREEZRTHE
BEBE—FICAETEIENTERIHENEENS., T, BREL IEBL2OFY Y
J —ABIFESHAH T Bribonucl ease glycoformZEFIEL T, F¥ ESU—BRik
BI(CE)ICKYB—% o RIEICHTIEEEBRO—FAEERA /.

Fh,ltBop/=Hribonuclease BMA S Y LA EEHICDODWVWTS.
8- amino- 1,3,6- naphthal enetrisul fonate(ANTS) TEE#84&" L LEDL. A—L 2
FUIHTIREERO—FRUEETo .

2. EBR

Waters4000BEE R\, Chic. AEEEPolybrene TEB LA+ Y ESYU—(F
RS0 cm, £K58 cm. AR50 um)$H S L \[Hinear polyacrylamide THE L+ v
ESU—(B#R30 cm. £2KR38 cm. AERSO ym)ZHFF/ L /=, KELRICIX, 100
mMU VEE&ER(MPEH 5.8) ICL U XBVOIF(LCAETMLUEHBDEFERL /. B
MHglycoformitil £ BAL . EB(23~24°C). EMMNBE10 kVTHHEITo=. B
Hi. EEYNROIEDHHTIE185 nm, FEEHANTS FEED S TIZ280 nm(Z BT
DENBRRNERE TSI LICLYIToE.
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3. HERLER

VES O NROBRHE LU THWEribonuclease Bld9FE#HN1.4 kDan/~v> / —RAE
DVEY RO B(EESNIS)TH S, EREMSY O RIBOHIAICEVWTIE, Fv ES
U—RNENDIRENHRE LSO RNENEHSHLETH 5. linear polyacrylamide
L& BHE 2RB-0. HHBERSRTEIEANHo . TZT. FrESU—R
BAEA A BN TTHSPolybreneTHEY L THEME 2 PR BB L E2RHE.
FDHR. ribonuclease RNV IF UL OEEEBHSLENTE, BRESBSRENRT
BLEICEYNBMZERT D ENTEL, PG EELARFLAEER. 100
mM U BB R(pH 5.8)%kBIRE L TAWS Z &Ik Uribonuclease DHEE
glycoformZ9 B2 ENTELE, —A. I/ —ARBUVIF U THHLCAZEX
DBRETRMU EXBERERVWT., PthxiTokLld. LCABKEBREICESICONT
E—oD9BMNR< AYFigl), BEKENZBBBEOELLSRONE. ENEHh
Mgl ycoformI(ZD W TR EIE DX ELCAOBEOFFKICHL TAOy hLEEZ S,
W hoglycoformicD WTH RIFAZEHRSBOLN. TOERDEE (ARUYIAEB)
MHKa=(t,B+1)/t AlCk U, LCAICKH THRAEREKOI LB TEL, CO—F
BEICEY EOBREDME TENTNOglycoformMBHEEEREZR T MNEMD LS
T&k.

LEB D, E RS9Ik Uribonuclease B SHIUH L., ANTSEHEE &b &
LAERESICDOWTHLCAL DI EREBREITo /2. ANTSHEAIBVABHEZFTIL
. PolybreneflB L% v ES VU —2BANIIREICRESNIBNASHIH. Fv
ES U —ICidlinear polyacrylamide THREBELADBDEFERALL. EINRIHE
PHLUEBEERABICTIO0 MM Y B EE&E(pH 5.8) AT, ThZTNOFEHANTS
FREALLCAOBOEATERENELE. WIFhdglycoformIZEWTHLCAICHT S
EHREADIEA T, glycoformE U TSR ELLETHEME<EBHLEND
CEBbho, Thid, FEHEDYTELSRIFRA7HEAICEBE LTS EZ
RELTIVS,

L

Migration time(min) Migration time(min)

Fig.1 Electropherograms of ribonucrease glycoforms in the presence (a) and absence
(1.0 mg/ml) (b) of LCA

1)Jackson P. Biochem. J. 270 (1990) 705-713.

2)Y. Babaet al. J. Chromatogr. A653 (1993) 329-335.

3)S. Pleasance and P. Thibault in "Capillary Electrophoresis, Theory and Practice",
ed. P. Camillier, CRC Press, Boca Raton, FL, 1993, p.311.
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1) XRMWE*, 2) @ BRE, 3) MERTF. 4) AREE

1) ERAY RPH2) FREX H—Fl 3) EXEFREATRFR
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Capillary Zone Electrophoresis of Metallothioneins Using a
Polyacrylamide-coated Capillary: Identification of New Isoforms
Induced in Zn-administered Mouse liver _

1) Kanenobu Kubo*, 2) Takeshi Minami, 3) Noriko Otaki, 4) Masami Kimura
1) Faculty of Pharmaceutical Sciences, Kinki University, 2) Department of
Amatomy, Nara Medical University, 3)Department of Occupational Disease,
National Institute of Industrial Health, 4) Department of Molecular Biology,
- Keio University, School of Medicine

ABSTRACT

The peaks separated by CZE analysis, in general, can be identified by the techunique of
coinjection with individual standard metallothioneins (MTs). However, it is appear
that the téechunique is not suitable for the detection of new MT isoforms and/or sub-
isoforms. Therefore, we tried to detect the MTs by CZE using rabbit anti-rat MT
antibody. The antibody-treated preparations, purified mouse MT-1 and MT-2, and
commercial rabbit MT-1, allowed the detection of MT compornents as a time-
dependent decrease in the hight of peaks, and finally with disappearance of them. Four
peaks including MT-1 and MT-2 reacted with the antibody, when the cytosol
preparation from Zn-administered mouse liver was analyzed. It was thus apparent
- that the CZE system is capable of detecting new MT isoforms,

1. 3C®IZ

AZAFFRA > (MD) 3EHEROERL, LASEORM, BILRTKINICEEGL
TWd, TORF (BEJVEEG6 000 g 3EITH LU THUHBHERETH S, KE. MTIL2
OEDIATA 5HE (A THA RES) 2EARBHEICECO TIEMINER S
N5, ZOHMIZIZCE DMENTHY, &I, fx2E—RTO CEZNMT SIS
NTW3d, LML, ZNSITHAWT MT i3 “migration time O—8" X > TRIESNT
WDHDT, Fizla MT H FROREEICIIAMETH S, TITIOR[EMD 12D, MT
PRI L B MT O 2R ATz,
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2. EB

CZE FvESVU— (WET5 um, A31E 25cm %R 33cm, RIEET) NREE,
T%E/T7IIUNTIROBGIZE > THE L2, BLKIKBEE®KIZIE, 50mM HEPES-
Tris, pH 7.4 ZH\W/-, BLKIKENT Quanta-4000 Fv 5V —BXIKENERE (V45—
Z#) ZAWT, 20kV, #iHEE 214nm, i (26C) FTI->/z. B& K50
HHEIZ L DR 2 MT-1, MT-2 =& 1, % L T Rabbit Anti-Rat MT-1 Hifk 2 7%,
8 F MT-1 B Sigma #L0E7~Z, MTHA b —)VOHFEB Zn (50mgke) &
TG, 24 BEBOHEE2REH, 0256 M L X ETHRED A X(0.1g/0.9ml) L, Bl b
Baellz. COEBE, N2 1 BB LBEEOEMNIL OGS LEOmME ZHE & Lz,

3. WREER

MT /R Sigma MT-1 iIZDWTOR%E Fig. 1 ITRY . FRLERTOXREINKLD,
Sigma MT-1 ZE&IZid MT-2 O MNRELTHD 3, AMECBWTUTFRETHo %, Il
R (VIR 30 2 THE—VI3FREHK, 16 KM% (4C) THIZE MIE-I®/O
ETAH5NZ, B MT E— 27 &08EIE. - OFks MT KRR TH 3 2 EERT.
EWOBANE— 7 I3HERICEENDI TN TICHEKTH S, BEHMT-1 & MT-212D0
TH, BENLEE—7OWENRD SN, A B =) ZEHLEZOTEEES D
KB Z Fig. 2 1ZRT, FiFLEICE-> T, 2K0OKERE—Y (MT-2 & MT-1,. THh
FRIKEIFRZ 55 & 814) E2AKD/NIRE—Y (6.3 &9.4%) O2WT, E—7U&
DA (27018) LK (26 501%) FED SN, MOE—7 2D TERROZRILIE N
o7, TNHLDRBLD, NER2EADOE—VRBFH b dWEEMEIN/ZMT THd L
EZOoN5S, ETVUEROERNENSY XV ED CZE MTICBERATH 5 Z L brEN/z,

MT-2
Anti-MT :
: MT-1
f\ 18 min : K»L\.u

IFMUWM A \Luuiﬁﬁ

I
0 10 min

TFig.1. Effect of anti-MT on the CZE chromatogram Fig.2. Effect of anti-MT on the CZE chromatogram
of a standard MT-1. of a cytosol MT{(Zn).

4. X#R (1) Kimura, M.; Otaki, N.; Imano, M. Experientia Suppl., 34, 163 (1979).
(2) MFFBE, fh. EERRIRZE. 33%. 215 (1989).
(3) Minami, T.; Matsubara, H.; O-higashi, M.; Kubo, K.; Okabe, N.; Okazaki, Y., Electrophoresis, 17, 1602 (1996).
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Effect of Oxidation upon Drug Binding Affinity of Lipoprotein as Studied by
Capillary Electrophoresis/Frontal Analysis (CE/FA) Method

Yukihiro Kuroda*, Cao Bo, Akimasa Shibukawa and Terumichi Nakagawa.

Graduate School of Pharmaceutical Sciences, Kyoto University.

ABSTRACT

High performance capillary electrophoresis / frontal analysis (HPCE/FA) has been applied to
investigate the effect of oxidation of human low density lipoprotein (LDL) upon the drug binding
affinity. Normal LDL was isolated from human plasma and was oxidized by copper sulfate (II ) to
obtain oxidized LDL. Verapamil and nilvadipine, chiral calcium channel blocking agents, were
used as the model drugs. Enantioselectivity was not observed in binding of these model drugs to
native and oxidized LDLs, though the unbound drug fractions of both enantiomers were constant
regardless of the total drug concentration, which suggests that the partition-like binding to the lipid
part of LDL is dominant over specific binding to apolipoprotein. The total binding affinity was
increased by the oxidation of LDL.

(=)
EYMOMES > R BEREABELNICEEDRLIERAORRICEEE525, £, Il
WY NRUBEBECEENTHED. REFHELEVOS RO BRARNLERGHTR
BBIENEL. BHDDORSLERMER D=0 IIELSTERERNS ¥ 1Y EERENTARTH
%, MIFG U IROBESITIITIVT I 00, BETES R OBENBEET S EBM5NTINDH,
DM, BKEOBVRSEYCEREBRNOMESY > RIBSICRYRI ORI EHESTS
CEBHMONTVNS, VRNV BIEIBEDEVCLIVBBEOY T/ SRICHEEI NS,
ZOFTRONTRENSSMEREYAS>/NSHE (LDL) (¥ 50 ML BIRELAE S ORI
CEBEHNKE<ENTEEEGIC, —BITEGATRILESR LR35, £ TRUKRS VKo
BEREERSO—BREFSIAANTHEIDTSLIBENLORAPHFERABRTRE D
AN B D, LCABREETNDESS, YRS VRS BORER, KEBICHITRMES
C URUBAMRPIGRRMCETIRRBFLAETDRTIVEN, Thid, YRSV ROHE
BRERFICEE T, ES5CEBEOAFIEETHIICHIDLDST, REMRERHICLZ4
NROBEEAMARDBED LD THD., —F. LRERTHERMIEEFvES ) —BSik
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BICHAZAATETIRAE (HPCEFA &) ZRRL. EEMEYMEMES O NRIELEOEE0ORE
WMEBHDIEEIRNS VN IRAEMEICER L TE/=, KRR TIE. HPCE/FA EZZRBUVWTLDL O
BELIZEEDE VS, EEMALEMAENEDBAICEA I BLBMERT L. TTINVED
ELTIEEEEN THINSNIINEPFUBEMTHE NP ECERANVE. WTNHAFEN
BHAINSIAF v o RIIVERETHY., SLIHELTEREERASNTWS,

[RE&]
EZEYRS VI EOLDLDHE: BROSEEICEY E FEHS DL BS (BE 1.02~
1.063g/mL) #45EE. Y4 PRI/ O I S57 4 —THE LR, 3gL O LDL A& (pH 7.4
1=0.17) IZ 5uM D Cu*%MZ T, 37°CT 4, 8. 12 BMiRE S1&. 8RA A ZRELUR(E LDL
28k,
HPCE/FA AICk ZIHEATEMBEDATE . #BEEHR (YAREHR. pH74. 1=0.17) £
UARERESF ¥ ESY— (30+422cm. AR 75pum) ICEY—LDL BERHBREBRSIEA

(6 ¥, FALKIEN 160nL) Ltk BRXBZEMIALE (+7kV) . ETNVEMIAICHTFEL/LZ LDL
FUBHESBIT I, BATEHEEREEDOOHENBINIDT, EFAUNENY - 051&H
ShTEEROIERAREME - BRBEShE, COTS F—5E oA REYREEZXR
$7=. HPCE ZEEIIKIREFH CAPI 3000 £\, BiEK. 200nm, 254mm. F¥ ES Y —iR
E. 25°C.

(iR - ]

0.48uM @ LDL iBi& (pH7.4. A A VB 0.17) ROZINPECOESENL, RE&ESKEDHIC
WEYERE (10~30uM) ICIEST—F (21%) Tholz. DI EMS. LDL EDFESICIEILE
BRESRSNANEEDHIC, LDL LOHRBIBEREEBAANDERPIFBEETII AL, BEEAN
DOPEREESNZENTH S Z EHH o7, RIS, 12 BRIEE{L L7 LDL & DS % #FHT LIiBR.
total binding affinity (nK) (%98 fi5INT 545, AEBRER oW ESRBAL L,

RIC LDL OBLEBEZEZ TSI N EREGREOEEMDOELREZARLLIS, WThok
SERMEE S CRABRASIETICONT oK [EIXIZIFEHMCHEMU. 12 BEEEICKY K (B
HoEEmMU, £/2. LDL OBLREEICKS T, XERIMEMEM T LDL LOBSICERRONG
Mol ' v

LIED#ERMS. LDL OBLICKYBYMEDEENRSAEDZEMHBLE, /2. LDL L E
FINEMEDHESRIEEBRANDSENEZEANIEMNTHY., IEEREGROSNZVWI & HHEA
L. AOERIHBREICE B89 OTETHY. MBVRS VRIBEOERNGES
RICERATHS.

(325K
(1) Ohara, T., Shibukawa, A., Nakagawa, T. (1995) Anal.Chem. 67, 3520-3525.
(2) Shiono, H., Shibukawa, A., Kuroda, Y., Nakagawa, T. (1997) Chiality 9, 291-296.
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Electrophoresis of Human Red Blood Cells

Youhei Yamamoto, Norihiro Yamauchi, Shinya Kitagawa, Takao Tsuda

Department of Applied Chemistry, Nagoya Institute of Technology, Gokiso, Showa, Nagoya 466-
8555, Japan '

ABSTRACT .

Under an electric field, human red blood cells migrate to a positive electrode, due to their
negative charges on the surface. Under the 1G, the interaction and friction with inner wall of the
capillary effect electrophoresis of RBC. Under the micro-gravity RBCs are floating, so there is no
interaction and friction. It was proved that the electrophoretic mobility of RBC under micro-gravity
is larger comparison with under the 1G.

RBCs were separated in fused-silica capillary tubing (50um i.d., 23.6 cm and effective
length 8.5 cm), which inner wall was coated with albumin bovine serum (BSA) to avoid adsorption
of cells. 0.9% sodium chloride - 1% BSA aqueous solution was used as medium. The
electropherogram is very fine and shows about one hundred peaks. RBCs have been separated in
single cell levels. By using CCD-video system, the separation of RBCs at single cell level is also

observed.

t FRMERIGAEREICYA FTRAOERE L o TW5E, FO-ORMEKRFEL TFICB &, B~
B> CERIKE 1T Y, 5HEIL. ML EHTBIT5FROEKROEBERIKE L, RMERDO > T vEv
Lo TOSERIC S TS L7,

NI T 81T S AR M ER OB B E ORTE -

RMERDO L E I A AR ACMEE L B L TREV, 2o T 1G FIRBWTHIERE L., kEZ1TS X%
YTV —0ER L EMT S, TORBTEEZEMNUEBRKE 21T HBAIL. MEKE BERm & OB
B, MIK—BEEMOMEERZEORD, BEOBRXKBBE LY b/AESWETKEINZIT O & TR
5, HEZRBWCHIMER Dk 2 85 < 7 HFHRAR E 25N Uik A D L' 21803 5 FikA Ay
bRAZELHBN, TOFETL-TELNABEIGCOELELZIT 5,

R OERBEHE ORE BV TIFENICB T 2 REBIGEWREFTRIEEZITI Z L FRIKB
o MERDORBEMD LTEELWERDRS, Thbb, BROETICBT 2EIBHELRET
LTERAFELY, LALARLEROED, 1IG FRBVWTREOERBHELZWET S Z LIIHEE
Thbd, FCHNENBEFIRT L LT, in vitro THYVIRB L in vivo IEWEGTHRILEKRDE
K[EBHEOREEIT I Z L #RBI,

EEB  ERICAWEEEOHXZ Figure 1 (&R L, EEIKBHAELVTCHE b2 —-X NI X
Y7V — BE&BEREZHI o0 V—r— BREE, PLVESERABERET X745 (1000 )
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PHieh, EBRCiIIACmEE, EIEBAEAK
T 50 fFRECHFRN L2202y T Y —FIC
Wi LizDbic, Mm% 1% 7 e —27 )VTEH
Lk, ZHICEY1G TloBITaEEEICLS
Wik L O MRk D& & 25 Uiz, NE 50um, K
X 20mm DOt 2—AXAFV Y AFv T Y —IiZH
L CEEZHM LkENREE R, &Lz, &
BEAE L UCABRIEKEZRV SR mMEKOA
BE~OEEZV<T-OHH LI LD A MR NEE
WYHBRE Sy T V—BEEMA L, F
RS AT AL HBEIIXY 7 ) —&FIC  Figure 1 Schematic diagram of an apparatus
HLUCAKEF AN DT, bbb, Ehgo for observation of red blood cells. o
W% 5 AT R DR A LT, e o O e e ororcops
CCD system, (E) X-Y stage, (F) timer, (G)
MR 16 ROMAENTORMERABE L= video recorder.

ZA. 1G BT 5kECHIRMEKIIENIC L -

TEELXFY S ) —FERLEMLTCOVDOIR LT, #AENTICRBIT 5 kE CiIRmERIIERE
I0EIPOCLENVERRIVEEKBLTVEZE R ol, 20X CHINENE CTENVERKE)
PTHO L CENBEORELIT LI LN TE LI ENREMICBETE T,

Flo, RS NIRMERI KRG T HERD»L FmEkoOKEHEELXEH L, £hzilhgiEsl v
TENMBENSBEH L-BMARTES Z LV RHBOBRKGBEHELREH L, TO/BR. M
INEATEBIT 5 MEROBEBHEIL 1G TEBTIBIBHE LY bREVI ENbhol, T72b
H1G FICBIT DkENEEIINEE L OBEBER-CHEERICL o THhEL o TVAH Z LR SN,

FRMERD S o I N2V~ TO4 B

BRKSZHFAH L AEOSEEIT TRV O REER TS, TRLORE T, VA NVARL
HPABFEO L NNV THEEESh TV, Thbb, —DOOFET—20E—27 2 iV Tnd, IhET
OB L, BT E~EFEOMpE —>DINV—FL LT, ZOEHEET -2 L L THK-TE
oo L LML EROMIILI. BEOMEEZE - TV, TRWABRET Y I BN VL TDS;
FPREECEERINRTETWS, YAV TORHORAL LT, Fr T U —ERIK
LA A VFRMERO Y v I AN LD EER T o7,

EBR HEALEFYET ) —RMROBRELZ S OUTORIETCHEILY VET VT I
(bovine serum albumin(BSA), fIYHERT ¥, KIR) Ta—F 1 v 7 %17 o, KBIAKICIT 1%BSA
—0.9%NaCl KK &2 FVZ, FRiERiT2m 4Rk KEEE, FR) © 10 FRIARL TE
AU, RmEROBHIZII~EZ v L OBRRINEE TH S 430nm (5 FIRNARE 144X 10%) ZfE
AL, &, RS B L~LTHKEI L TWS D & R T 57291, CCD-EF 2D 4

FVATLEROTEBELT 1,

FER  430nm ORHRIBET -T2 A AL 7RO =753 100 KL LA BRHZ L7 a7 x

v S ARELR, ¥, CCD YATATHLRMERN Y I VL ~LTIKEN LT L BERF38
Bxhi,
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Electrokinetic Chromatography/Mass spectrometry (EKC/MS) : Fundamental
Studies and Applications in Drug Analysis

1) Yoshihide Tanaka*, Yasuhiro Kishimoto, 2) Koji Otsuka, Shigeru Terabe

1) Nippon Boehringer Ingelheim Co., Ltd.

2) Faculty of Science, Himeji Institute of Technology

ABSTRACT

Although electrokinetic chromafography/mass spectrometry (EKC/MS) is an attractive
analytical technique, it is commonly said that direct coupling of EKC with MS is incompatible
due to the continuous introduction of nonvolatile buffer additives such as sodium dodecyl
sulfate (SDS). In this study, however, the introduction of SDS did not cause low ionization
efficiency of analytes. Some analytes were detected by both positive ion mode and negative
ion mode in the selected ion monitoring (SIM).  Several consecutive analyses were performed
without problematic contamination of the ion-source and the MS instrument by SDS.

1. IZUBIC

4, Fr¥ B9V —BRIKkE) ERHNTHE (CEMS) OMENBATTOLNTEY, k&350
WHINMEINTWS, LHL, TOREALSEMEHE—RELTFYESY -V = EBRIKE)
(CZE) 2FIALZDDTH S, YA ZHMT 2 LEIBHEI/ DT NIFT 4 — (EKC) %
HAWBBERS O, HilERT IV RU DA (SDS) D& D IRAHEFENE OIRMAID 3 BEARIT A
505, LML, EKC/MS TiZENSH MS RBEOHFRPLEIKS O A ALEFORR L5,
SETIR, FyETU—0—RAPOBIEEBETEAT DML, DD WDILIEHMEO 7B
WEANWTEKBEBRENNT S Z &2k D MS EEAD SDS ODRAZY SHER E/RM SN
TWBH, RBFFETIE SDS 2 MS 2ENMRAT 254 TITV, SDS OHEIZDW TR/,

2. EE

CE 3813 Hewlett-Packard ! HP® CE A5 A, BEDHEHT Perkin-Elmer Sciex
API-300, 1 > ¥ —7 x—Ald API-300 {4 AL —70—7 (ISP) 2wz, CE v E
S5 —IZE AL IRONEE 50 pm, SME 180 um ORYVBERMS U AF Y ESY —2KEK 80
cm THWz, ZBEAIKIE 50 mM REB/KET >0 LEEHR (pH 8.5) 12 SDS ZiM L Tl
WU, > —AWIL 50 mM REEKEY > EZD LMREWR (pH8.5) &EAF /) —IIVOEBEKLEL,
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12, CEfNZ 10kV BRUISP O=— BILic-4.5kV OEBEZEIML /=,

3. R
1) SDSIC&? MSEEBDELR
SHTBREARTIC CE F+ 5V — 20 BHAR THE 5 & &, ISP O=— FIVITIKEEZENT

LTEST, 142 AT L —Iic&3 SDS O A Atidfrbhizn, LhL, XT 734 —HA
BRENTHEY, FrETU—REHLD SDS 28D EHARIEZ SN, MSEEBZHRT S
BEMED D B, API-300 DA, CEF vy ES VU —IdMS HBIZH U THEN LIcRBEINTBST,
SYBEARII MS BEOA ) 7 4 AFLICEBEZE I NV Z0L®D, 7Y 7 4 AFLOAAE SDS
THERINDD, VU T4 ADNEED Z &id7ad - /. P MS HiEIZ SDS WRAT S
2, MS ¥EEZHCHRT BEIAL, 10 B EOBEGEMT THIERICE T SMER4AE U

nolz,

2) SDSIC&BNYIISIVEMS E—2
EAF BRIBOBPE, SDS BAF DT EZU LA X RXIZT MU DT LA Y
(m/7=284, m/7=289, m/7=301, m/7=306, m/7=311) I Nz, A1 4 RIEDFE, SDS
14 (m/=265) KUSDS ICEENDRMMOBA A > (m/=279, m/7=297 %) Wik
Nz, INSOEBREUANTIE, SDS BHEETHIHATHERNAA TS Y T
(SIM) IZ&k D HWRZZRHT S5 Z EIEWEETH 5,

3) SDS IC& B EHEHRHADRS

EAF BT Fig. 1a TR DI, SDS OMEEZF5 Z & <EBIE—7 ORHMN
AJRETH oz A1 FHHTIE, Fig. 1b D& IZT—HORBHI DWW TOHRIHTE /=,

(@) (b) |

1.4E+05

1.6E+06

8.0B+05 | 7.0E+04 |

Intensity, cps
Intensity, cps

0.0E+00 0.0E+00
10.0 14.0 18.0 22.0 8.0 12.0
Migration time, min

16.0 200
Migration time, min

Fig. 1 Reconstructed ion electropherograms by EKC/MS using SDS micelles.

MS detection, SIM by (a) positive ion mode, (b) negative ion mode. Separation solution, 80 mM
SDS in 50 mM ammonium hydrogencarbonate buffer (pH 8.5); sample, 1: caffeine, 2: acetanilide, 3:
guaifenesin, 4: riboflavin, 5: phenacetin; sample concentration, 100 pg/ml of each analyte.
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The Cooking Effects for Far-Infrared Ray on Rice

(The Study on CZE for Analysis of Vitamin B1 in Rlce)
Toshie TSUDA, Megumi ITOU*
Kyoritsu Women's University

ABSTRACT

Rice is the staple food in Japan, it is relevant to measure how different cooking methods affect
the taste and nutrient. A radiating far-infrared ray has recently been developed to improve taste and
also save energy. The cooking effects of radiating far-infrared ray were evaluated with rice. The
three types of rice cookers (radiating far-infrared ray heater or Nickel coating heater) were compared
with respect to changes of V-B1 content and sensory evaluation.

Thiamine contents in cocked rice were analysised by Capillary zone electrophoresis (CZE). CZE
analysis of thiamine was performed with CZE Quanta 4000 (Waters) with the following conditions:
0.05M SDS in phosphate solution buffer (0.02M NazHPO4 plus 0.02M KHz2PO4, pH9.0), 68.5cm X
75 £ m L.D. fused-silica column, detection; UV absorbance detector at 254nm, applied voltage; 18kV.

These results indicated that radiant heating by far-infrared radiation provided good cooking
effects for rice.

1.-HiY

HIFREHAACES THRAEAEELTRINT bk%ﬁ%'&% 5, B LW EK
Z&ld, REEFITROENTNWD,, I, EIRAERZ R U7 R, hngkiesfi] o
B, BUROELIREDFENRD SN, THICE < HE - TWb, ARPFE TlidERH+
BRIRARAE TR ZR S & &, DRI Z, EY I DBIRGFRITHEFRIRNBE DL S5
WEHZ DD, TOMNIMEEEZMFNT L ZE2HBE L,

2. JIRk

RIREDINT 5, NEZ R RSV TO—F ¢ 27 U@k 7 7 4 & iBRINE
GHRAR-THIR). NEBDOHI—T 4 27 & LUENIAY F 74 MEERNEWNI-=ER), N7
5, NEESS BRI KRLENIA vF 2T ENIAYF T HENIA v FNE
(Ni-ND)DOSFIH 2L H U 72 RN LRDE WIT KB OB U S (EREFHE). 2z, BYEE
B4 I CBIBEROMERZTo /. RPOESY I UB1OERICIE. Fv 5 U —ERIK
Bi(Capillary zone electrophoresis; CZE )% AU TfTo 7z, CZEIZ., 74 254000 ; T4 —
& — X418, Fused Silica Capillary 75 £ m X68.5em . {EAEIIHEZETE. Bilicid2s4
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HEHINEX ZRAWE, B OXIE, EE2mmAY oD 550WTKE ZH—ICL
TSGR THRRREFT o 7z, IRERIESE TIENI-NULHE AWKAEE < . Ni-#7R I35
IR EN o Tz, Eie, Ni-NUIFR BN E & B ARSI HmIcdh o7z, BEE
IR ER E . Ni-NiOPEENED &<, Ni-ERMEDP o7z, WTNORBEBITBNWT
B (R IR PEVBIEEE 1308 < 72 B M 1E % 7R L 7= hY 18I RS 38 O Ni-NiD i B K < 7r B 4
REMpolz, BHERE OEE, Ni-NUEAMRICB W TR &ERETRD s an-
JENEX, D, FD., IROFATIHEMIVGES, BENICHFENLRWER SRS 2, NI
=R RS 0 VR K RO THIME N, BEWITEBIFENZ,

Q)% I >Bismkr

EHIE RS W, BHRSUILI T OBV T2 72, AEXRPOV-BIZED G
RIC VBB AR THREIKRSE L, SRPOV-BIEREICHB W TIRN TP 89 1T R AR
UZeo BRICEBEKZMA THRES 1 AUBRMEK & U, KEERZ A pH4A~b5 & U7z 1%,
S KIB T T30 MIMEL L 7=, BHIE, 5% Y NPT A —VYImE A TEEML,
MV B2 A %37 CHEE M P T16M KIS X B2, IN-H2SO4Z A, WK
B C30 HMmEL L, BRRIEE LD, BHE., PEBOLY J— )V EIHEINUEE, &
BATAATZY 7L, WLz, ZOikECZERE & L THW?E,

VKAWL, 0.02M phosphate solution (0.02M U AEEKFE —=J F U T LA+0.02M D
AR ZIKFES ) 7 AN(pH 9.01), 0.06M RF 2 )VEEER S S U D A), BUBHE AR HI200%,

‘ s 18 kV DIKB & H-TiTr o 7z, E DGR
KRR & HV-B1 OBERIL, WIh
DIKERE Lo THRBEZITIZZEL
XA BN Tz,
PLED XD IR AR DIBNITK DK
HFDV-Bl BICKZETRD S NRM-o
] T fes U LRRIRIC X o TR, A
L1 o . REDBWLEIOREBVTIEHL R
sho T I (AR OB SNz,

Fig.1 Capillary zone electrophoresis of thiamine
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in rice with germs.

4. 3T
(1)S. Fujiwara, S. Iwase and S. Honda, J. Chromatogr., 447(1988) 133
(2) H. Nishi, N. Tsumagari, T. Kakimoto and S. Terabe, J.Chromatogr., 465 (1989) 331
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Measurement of electrophoretic velocity of particles with CE

Keiko Yamaberi*, Yoshihisa Murai, Hisako Kondo, Yushi Hirata
Division of Chemical Engineering, Department of Chemical Science and Engineering,

Osaka University

Abstract

Measurement of electrophoretic velocities of particles was conducted in a vertical capillary
electrophoresis system, because the gravitational settling of particles largely affects the measurement
in the usual horizontal CE system. The migration velocities of SiO2 particles with uniform diameter of

2.26 pm and density of 1.92 g/cm’ were measured in a 100 wm capillary by changing the electric field
strength from 5 to 25 kV/m and the solution pH from 4 to 9. The electro-osmotic velocities were
measured before and after each measurement of migration velocity by using glucose as a tracer. The
measured migration velocities varied linearly with the electric field strength , and the values
extrapolated to zero electric field strength almost coincided with the gravitational settling velocity. The
electrophoretic velocity of the particle increases with the solution pH.

1. i TL®IZ

umA — ¥ —OF % b OMUN BT O BL KB HEE OB EIIE, fEk, TMEERIKE
EARHWONTE, LALRDS, COFETIRHAEROERHEVEH WS ZOICEKR
LEENFET 5. A TII L VHTHA TR LZHKENS 0 L 250 T, LR
WCERBRERORBAFLEL, CIVAOFRESAITEED S OFEHIKET S, D0,
HA DOESIKEHE L KD A7 DICIBESRERBEEN O L 2508 (BEHLNV) 12
BWIBEBEELTWNET H2VLENH L, BE LV NIVOMEBIZBEGHZIIIGER STV 55,
CONEBICHFETAIHNFICERZEDbLY, TOBBHEEZHET S LIR#ETHL,
72, RF22LE, ML, BREREMREEFIHNTFNEICL > TRELR L0, ITFOEDE
SR EEOWEIIHEE R DL Lo TV 5B,

CEEICBVWTOF YT —HEEEN2Db, FYE¥S ) —hIZI3BREERIE
L, LLadoF vy T —OmMmAHBRE TH 57 08RIPELT, BENOERE
BIEREIE—FE L bo CDLOF Y YT ) —NOKFOBENEEIZBED S ORI b
L —me ), EREFEICHRTEFBELRERKIEENEIPFEINS, AHETIE
CEENDZD L) M EZFAL., NFOEDERIKEEEDREZRA7

2. EBR

W& LTSIk F (MSE-30M, V¥ v FHR) 2V, REFIIEFHETIZITH—72
RFEEZDL, REFYEII2.26 um, KTFEEIZ192 gem®TH S, o T, L DR
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T OEMRRE, KEHEEIII-ELEZDLI LN TED,

FEICITEOF v V7 ) —ERIKEFEE (HARGI890-CE) & BAHEAI D 5B HS
FTHFAET) -2 BEICRELEL L) —HERL (Fig. 1) o 7o mEICLLE
SIKBIEE OZALE B 7o, BARRAEREELREL, 25C—EL L, FvET
) — I AELI00um, ZFE100ecmD 7 2 —A R ) h Xy ¥5) — 2 fHH L7, EXAHE
WEE LT Vva—AxAv, HFOREEROUZICERRERRELNZEL., TOF
Yl % Ik D BEARIRBIRE & L7zo FRHHICIZ210nmODRIMEALE V72,

3. FERLEE
K FEICEEE TIXikBI R O F DL D70, Kex RIKEEHZ b ok FREY — 727
Ml & 725, HERICERBE TN FOF v Y5 ) —BEADOLBEIAh, RFHFOBM
U— 2 38— L 2 WV BEEE ORENTREE & o7z, TEECEREE Tk T Ok M
ERE SR —ThL7-0, NFOBEEFEIIBELIREEE, EFRIZEREE, hESE
BEoOME %5, BRREREE IBEZNDEWHEOBEERE L LT, $7-0BEEIIEY
B SEICR 5 EXIKENRE L LR EOND 75 7 0P, 2F N EREIE=0DE &
LTERKDLN B, 25kVImEL T OBIGIE ST 2 BXAIKBIHE L LR EEO D75 7
FRFZHEZERICHY, BEBTICBVTL V2 — VEROBEDO L WIIEDI T TH >
72 (Fig. 2)o WETF— % 2 Bk XE=02/HF L TR 7-f1xStokes D LM FER D 53K
DIEEIEIET—F L. T2, BHpH=ATIIERKEEFIZIZIZEOITEVVETH o712
75, pHA%, 6. 9L ¥iN¥ 2o, BOBZRIKEHRELSEML 72, ZhidpHOMEME &
HICHFEREP LY BICHELAZ 2R L, KFOME TH 5Si0201HIRE—F T 5o
PlE, KEELHOTCRFOBLKIKEEEOHUENTETH S I L PHRINTz, BHE,
FYUET) —RFRENTLEOHMHRE I ZE
| Temperature controller | 7 'ﬂ:é"&f: (ﬂ(iﬁ%%ﬁ%’/ﬁib\ 3\:‘ Y l’—o 7 U —]7‘{]’5:,%
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| hydrodynamic injection and electric field strength.
. . . ) ) Vep: electrophoretic velocity
Fig. 1 Vertical capillary electrophoresis system Vg : sedimentation velocity
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High-Sensitive Analysis of Environmental-Interest Analytes by Micellar

Electrokinetic Chromatography Using On-Line Concentration
Hirofumi Hayashibara* !’ , Sumio Yamauchi®’
Joselito P. Quirino?’ , Koji Otsuka?®’ , Shigeru Terabe?’

) Mitsubishi Heavy Industries, *’ Faculty of Science, Himeji Institute of Technology

Abstract

An application of on-line concentration techniques of neutral analytes for micellar electrokinetic
chromatography (MEKC) was investigated in the environmental analysis. Several environmental
pollutants or related compounds, such as polychlorinated dibenzo-p-dioxins(PCDDs) and dibenzofurans
(PCDFs), were used as test solutes. Cyclodextrin modified MEKC (CD-MEKC) was used as a
separation mode and stacking using reverse migrating micelles and water plug (SRW) [1] as a
concentration technique. As previously reported, almost 100-fold or more gain in detection sensitivity was
obtained for some model compounds. Effect of sample matrix, length of water and sample zones, and

compositions of separation solutions on concentration-efficiency will be discussed.

1. xLoIz
FVBHBLEYRVYVETF VU RRNVEBMLYARY Y 75 U EQBBERIEE MY E O 5
WA SZOREER2ETITEO TV, SHEOMERMKE BN TS 2 SMEN
LEVRIHEBED BRI NS, WEMN, B AMM, S CESMESRIOY NS
74— —HEBAHYE (GC—MS) %6t LEBREDDNEIR, HMRSNERE & B
ANBEBOEDCHERBEMSERICELS, POIXLMOEVBOLRSTHED, FEHH
DH RN R M EFOBERIBWEENT WS,

¥r o) —BRKkBE (CE) BOMENDPE L, BEDEST, POLELTIH
MESBEDCOBTTEEYD, BERMYEEMED S ICEM TN, 25 8o 588 &
CHRMLICAELERTELDDLEIDNDS, 22T, I LAVHEBEI/OS NS5 T 4 —
(MEKC) 2HWVWEEVEELI RIS TFY VDRV BEMY YV 75 L DA
ERAL, SsiREBEOR EERAE,

2. =R

CEXEBIZIIKREEFCAPIR00Z, X+ EZ ) —IZIEAESOLm, HZE30mD A
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Fig. 1. Structural isomer separation of PCDDs by CD-MEKC.
:applied voltage, 15k V; capillary temparature, 10°C; detection wavelength, 230nm.
4. Xk

[1] J. P. Quirino, S. Terabe, Anal.Chem., 1998, 70, 1893-1901
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Seawater Analysis by Capillary Electrophoresis: Separation of Anions
Using lon-Association and lon-Inclusion Interactions in Carrier
Electrolyte

1) Andrei R. Timerbaev*, 2) Toshio Takayanagi, Shoji Motomizu

1) Vernadsky Institute of Geochemistry and Analytical Chemistry, Moscow

- 2) Department of Chemistry, Okayama University

ABSTRACT

A preliminary CE method has been developed for determining inorganic anions in seawater
using direct UV detection. The carrier electrolyte contained 100 mM KCIl at pH 4.0 that offers the
possibility of preventing interferences from high chloride matrix concentrations and makes
unnecessary the use of an additional flow modifier. Modifications of the carrier electrolyte
composition by incorporating tetrabutylammonium or 18-crown-6 were found essential for
furnishing the separation selectivity. The role of ion-association and ion-inclusion interactions

taking place in the CE system has been discussed.

1. Introduction

While a great many troublesome matrices are already amenable to the analysis by CE,
seawater still remains a sample uneasy for the direct determination of inorganic anions. This is
reflected by the fact that so far only a few published accounts on this subject can be traced in the
literature [1-3]. The problem is mainly due to the strong matrix interference induced by the chloride
ions, having an adverse effect on both the detection sensitivity and separation selectivity. This effect
can hardly be overcome using conventional CE conditions without system performance being
noticeably impaired. Therefore, there is a strong necessity for developing the advanced electrolyte

systems for seawater analysis by CE.

2. Experimental

The CE experiments were performed using a Hewlett Packard 3D CE system comprising a CE
unit with built-in diode-array detector. Separations were carried out on fused-silica capillaries with
50 um i.d. x 40 cm effective length (48.5 cm total length). Before each injection both inlet and

outlet buffer vials were renewed and the capillary was preconditioned for 5 min by flushing with the
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run electrolyte. The applied negative voltage was set at 10 kV. The capillary cassette was
thermostated at 30°C. The direct UV absorbance was measured at 200 nm. Surface seawater was

taken from around the coastal area of Shibukawa.

3. Results and discussion

According to our preliminary investigations, among inorganic anions commonly occurring in
seawater, bromide, iodide, nitrate, nitfite, and thiocyanate could be detected by means of direct UV
absorbance measurements. Still, trace anionic analysis was challenging because of high excess of
chloride in seawater. Advantageously, when a 100 mM KCl electrolyte (pH 4.0) has been applied,
no peak due to chloride is recorded while injecting 1.0 M KCl, the chloride concentration level that
is well above the typical seawater concentrations. Nonetheless, this electrolyte does not allow for
complete separation of bromide/iodide and nitrite/thiocyanate ions injected from spiked seawater.

In order to attain a reasonable resolution for the tested anionic analytes, tetrabutylammonium
(TBA), 18-crown-6, and 1,4,8,11-tetraazacyclotetradecane ([14]aneN,) have been explored as
electrolyte additives. The presence of TBA leads to an improved resolution of the Br/I pair. On the
other hand, nitrate and nitrite peaks tend to be co-migrated until the reverse in their migration order
was observed at 50 mM TBA. The latter can be ascribed to the ion-pairing effect. At these
electrolyte conditions, however, the bromide peak converted into a negative peak.

When 18-crown-6 is the modifier in the electrolyte, the separation performance showed
improvement over the TBA system. A successful separation of all anions of interest was achieved
- with 15 mM 18-crown-6, nitrite being migrated after thiocyanate. The mechanism behind the
observed selectivity changes and improvements is thought to be the formation of the potassium-
polyether inclusion complex, accompanied by ion association with the sample anions.

Separations involving a positively charged macrocycle, [14]aneN, capable to interact
specifically with anionic species due to both electrostatic and structural effects, revealed a different
selectivity pattern regarding slowly migrating anions (nitrite — nitrate - thiocyanate), but Br and T
remained co-migrated. | '

Summarizing, the CE method using acidic solutions containing high concentrations of KClI as
the carrier electrolyte appears to be highly effective for the rapid separation of minor anionic
seawater constituents amenable to direct UV detection, such as bromide, iodide, nitrate, nitrite,
thiocyanate, etc. Detection performed with a Hewlett Packard high sensitivity detection cell (a
pathlength of 1200 pm) would be tested in the present paper in an attempt to attain adequate
detection sensitivity at the concentration levels relevant to the desired analyses.

4. References
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Analysis of Plating Bath solution by Capillary Electrophoresis.

Yasuhiro Sato, Katsushi Sasa, Toshihiko Maruyama
OTSUKA EIECTRONICS CO., LTD.

Abstract

Control of nonelectroplating bath solution is not easy.Sorce of metal and
reducing agents are gradually decreased.For that reason it's indispensable to
supply very often those materials on a basis analyzing plating bath solution.

Analyzing by-products is also necessary to maintain gloss and uniformity of
plating coat.Capillary electrophoresis has many advantages in comparison with
usual methods.For example,preparation of sample is only dilution.

We studied on separation and reproducibility of nickel plating bathsolution.Our

separation method determined the quantity of nickel,inorganic and organic anio-
ns,cations.

1. FCHIC
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Analysis of Poisons by Capillary Electrophoresis
Toshihiko Maruyama *, Yasuhiro Sato, Katsushi Sasa, ,
Otsuka Electronics Co.,Ltd.

ABSTRUCT

Cyanide, arsenate, and arsenite are used for plating solution and chemical plant
solution in factory . However, these compounds were used in foods as poisons for
murder . Those incidents demand us to analyze poisons in food samples. It's more
difficult than analysis of factory samples , because we couldn’t know obstacles. We
investigated electrilyte and sample preparation. Problem of detection limit remains ,
but capillary electrophoresis gave a simple and rapid method to analyze poisons.

1. IXUwic
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HTHDHERDEEELBD INEMERD D, £ 2 TIhE TCTHEEORENHT
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Postelectrophoresis Capillary Scanning: A High-Throughput, Versatile DNA
Analysis Method

Subyeon Kim and Jong Hoon Hahn

Department of Chemistry and Center for Biofunctional Molecules, Pohang University of Science
and Technology, San 31 Hyoja Dong, Pohang 790-784, South Korea

INTRODUCTION

Capillary electrophoresis (CE) has been employed for the separation of fluorescently labeled DNA fragments.[1] CE
provides rapid separation of DNA fragments. However, it is necessary to operate many capillaries in parallel to compete
with slab-gel electrophoresis systems. A number of capillary array electrophoresis (CAE) system have been reported.[2]
However, CAE systems have difficulties in preparation and manipulation of large numbers of capillaries,[3] in addition
to their limited flexibility when running small number of samples. We have developed a new method, called
postelectrophoresis capillary scanning (PECS), for increasing the throughput of CE-based DNA sequencing.[4-6] PECS
method features a spatially and temporally separated arrangement between CE separation of DNA fragments and the
visualization of the separation pattemn. The capability ’of scanning a gel-filled capillary separated from the
electrophoresis system increases the overall throughput because the scanner is not tied up during the slow

electrophoresis step.

MATERIALS AND METHODS
Schematic of the capillary scanning system is

presented in Figure 1. PECS system was similar to

that of our previous work[5] The major

Argon lon Laser

modifications are, first, stepping motor was used stammBoom o= U, @BP
. Pt (4. 268.0m Boam
instead of DC motor for increasing precision of the [}{:,,,‘:,:=4 i ", «ﬂ
g, e | Minor
peak location reading. Second, single-color Mior @*-\NG):"'
Sldeview of A

Circled Part A

detection was extended to a simultaneous four-color
detection with two excitation beams (488 nm and T
514 nm of Ar" laser) and four emission light (540
nm, 560 nm, 580 nm and 610 nm for FAM, JOE,
TAMRA, and ROX, respectively).

Fluorescently labeled DNA sequencing fragments

13 mm

were produced by dye primer cycle sequencing
ready reaction —21MI13 kit (Perkin-Elmer, Foster
City, CA, USA). Themmal cycling reaction was performed in a Perkin-Elmer GeneAmp 2400, under the condition
provided by the manufacturer. Fluorescein-labeled allelic ladders on the four short tandem repeat (STR) loci (VWA,
THOI, TPOX, and CSFIPO) and amelogenin locus were provided by Dr. Myunsoo Han, DNA Analysis Section of
National Institute of Scientific Investigation, Seoul, South Korea. Carboxy-X-rhodamine (ROX) labeled T-track

sequencing fragments of pSK(-), used as internal size markers, were generated by the same reaction as DNA sequencing.

Figure 1. Schematic of capillary scanning system.
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RESULTS AND DISCUSSION
The performance of this system was tested by

sequence analysis of pGEM®-3zf(+) DNA. Figure - w - _— Bu?)se {;“,‘mbe'
2 shows the results of scanning a capillary with 540 nm i i | ' 1 X
the capillary scanning system after running it at ! il i 1| }‘H' ly f
12 kV (100 V/cm) for 200 min. It took 3.5 s to p— j AL “1

scan the whole length of the capillary with a rate
of 33 cm/s. The data were acquired at 2300 Hz JOULAL L LA B A R L AR
with 140 pm resolution. Readable sequence was 580 nm ny MW ””I
obtained from base 20 which the 2nd nucleotide | ' Il | ] m

after the primer. The determined sequence was J‘ I s s

‘_,_c(_,__—ezfa:—'g

MLI Ll' LM l.,;xmuul.&‘:“"‘[‘ H( ;‘; ‘! Y

0.0 05 10 15 20 25 . 30
Time, sec.

well matched with the known sequence of the

DNA template from base 23. Considering only a
single nucleotide, the T-terminated nucleotides
can be base-line resolved up to base 256. The Figure 2. Sequencing data for pGEM generated with PECS.
sequence can be determined up to 400 bases.

To demonstrate the feasibility of the PECS method in the field of genotyping, we have performed rapid size analysis
of fluorescein-labeled allelic ladders on four STR loci (vWA, THOI, TPOX, and CSF1PO) and amelogenin locus. The
size marker was co-injected with the allelic ladders for eliminating run-to-run variations. Figure 3 shows the results of
scanning the capillary. containing the allelic

ladders and the size marker. Base number of the

. . . Altele Ladders THotea
size markers was assigned with the sequence of

pSK(-) DNA. For the same STR locus each ots)

VAA(12-20)

CSF1PO(1-15)

alleles areseparated with 4-bp difference, except

THOI 9.3 where one adenine is missing in the
. Size Marker

seventh repeat so that 9.3 differs from 10 by only

120
"
-
3
"
ok
5

one base pair. That almost agrees with the results

obtained by the PECS system.
00 02 04 06 " ':: N 10 12 4 8
Figure 3. Electropherograms of genotyping samples detected
with 540-nm (upper) and 610-nm channels (lower).
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Analysis of Phenolic Compounds by Solid-Phase Microextraction

Coupled with Capillary Electrophoresis

1) Chen-Wen Whang*, 2) Janusz Pawliszyn

1) Department of Chemistry, Tunghai University, Taichung, Taiwan 407

2) Department of Chemistry, University of Waterloo, Waterloo, Ontario,
Canada N2L 3G1

ABSTRACT

An on-line coupled solid-phase microextraction (SPME)/capillary electrophoresis
(CE) method for phenolic compounds is described. Extraction of phenols from an aqueous
sample was performed with a poly(acrylate) (PA)-coated silica fiber. A custom-designed
interface was used to facilitate the direct insertion of the analyte-bearing fiber into the inlet
end of a separation capillary. The performance of the interface was evaluated by SPME/CE
analysis of the priority pollutant phenols using a 40-um o.d. PA-coated silica fiber
connected to a 75-um i.d. capillary. The results clearly demonstrate that the interface is
effective for on-line coupling SPME with CE.

1. Introduction

Solid-phase microextraction (SPME)' is a combined Sampling and sample
concentration technique which requires very simple and low-cost devices. The basic
concept of SPME resides in absorbing the target analytes from the sample matrix onto a
thin coat of polymer attached to a fused silica fiber. SPME was originally developed for gas
chromatographic (GC) analysis of volatile compounds. Recently, it also has been applied to
the high-performance liquid chromatography (HPLC)? and capillary electrophoresis (CE)® of
semi- or nonvolatile analytes. In this report, analysis of phenolic compounds by on-line
coupled SPME/CE using a custom-designed interface will be presented.*

2. Experimental

A 40-um o.d. poly(acrylate) (PA)-coated fused silica fiber was prepared in the
laboratory. Phenolic compounds were extracted onto the fiber by immersing the fiber in an
acidified (pH 2), salt-saturated aqueous sample for a fixed time of period. Following
extraction, the analyte-bearing fiber was directly inserted into the injection end of a 75 um
i.d x 360 um 0.d. x 40 cm length separation capillary with the aid of a laboratory-designed
SPME/CE interface. Separation of the ten priority pollutant phenols was performed using a
20 mM sodium borate buffer at pH 9.9. UV detection was carried out at 220 nm.
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3. Results and Discussion :

- The PA phase, which is a low density solid polymer of medium polarity, has been
shown to be the optimal coating for phenols. Although the extraction procedure for
SPME/CE is the same as that for SPME/GC or SPME/HPLC, the commercial PA-coated
fibers for GC or HPLC analysis are not suitable for CE because their diameters (100-300
um o.d.) are too large to fit in with the commonly used capillary tubing. All SPME fibers
used in this study were laboratory-made and were of 40 um in diameter. Extraction was
performed in an acidified (pH 2), salt-saturated aqueous sample containing the spiked
analytes. In order to facilitate a direct insertion of the analyte-bearing PA fiber into the inlet
end of a separation capillary, a simple interfacing device was constructed in the laboratory.
Figure 1A shows an electropherogram of ten priority poIIutant phenols obtained by on-line

coupled SPME/CE using a 40-um o.d. PA-coated 3
silica fiber and a 75-pm i.d. separation capillary.
Sharp and symmetrical peaks were observed for all
the analytes. Additionally, the migration order of

the ten phenols is the same as that obtained using o_o;[ U
conventional CE  without SPME sample J. 4
introduction. These observations clearly |
demonstrate the applicability of the thin fiber as
well as the high performance of the custom-made
interface. It is interesting to note that without a PA-
coating, the bare fused silica fiber can not extract
sufficient amount of phenol from an aqueous | 6' l
medium for detection, despite its polar N u |
characteristic (see Figure 1B). The concentration “___._.m—d"

detection limit (S/N = 3) for pentachlorophenol

B
obtained by SPME/CE with UV detection was b b s

found to be 2 ppb, which is about 2 orders of | , s 10 15 20

. . . |
magnitude lower than that obtained using Figuretﬂedwph:'r';;;:s';f tor phencic

i - i i compounds obtained by SPME/CE using (A) a 40-um
conventional CE-UV detection without sample e oo sica orand ()2 03 dhbare;
i silica fiber. Peak identities: (1) 2, 4-dimethyl-phenol
preconcentratlon. (2) phenol, (3) 4-chloro-3-methylphenol, (4)
pentachlorophenol, (5) 2, 4, 6-trichlorophenol, (6) 2-
methyl-4,6-dinitrophenol, (7) 2,4-dichlorophenol, (8)
2- chlorophenol (9) 4- nltrophenol (10) 2-nitrophenol.
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A novel method for the study of Affinity Capillary Electrophoresis
Mei FANG Li SHENG Huiwan HAN Xiao YU Rui ZHAO Guoquan LIU*

Laboratory of Analytical chemistry in Life Science, Institute of Chemistry,
Chinese Academy of Sciences, Beijing 100080, China
Abstract ,

A new affinity capillary electrophoresis method coupled with on-line microdialysis using attachable
electrode in order to study the interaction of biomacromolecule with its small molecule ligands was
developed. The sampling mechariism was discussed and the experimental condition was optimized. With
a home-made equipment the binding constants of bovine serum album (BSA) with D,L-tryptophan (Trp),
Sulfamethoxazole (SMZ) with trypsin and chymotrypsin were determined. The method is simple and
practical and available to be performed in the desired physiological condition.

1. Introduction

Detemination of binding constants plays an important role for the studies of biomolecule recognition.
Compared with traditional methods such as equilium dialysis, HPLC, the affinity capillary electrophoresis
[1] is preferable in investigating the biomolecular interactions with the advantages of small sample amount
consumed, and observing the interactions in free solution. But the application of ACE, whether mobility
change analysis or equilibrium mixture analysis, is limited because macromolecule is easily adsorbed to
capillary wall, which makes electroosmotic flow vary, or electrophoretic peak broad. ‘

We developed a new capillary electrophoresis method coupled with on-line microdialysis using
attachable electrode. It is suitable for the introduction of positively or negatively charged or neutral analyte

and was used to study the interactions between macromolecules and its small molecule ligands.

2, Experimental

Detector = Sample Cell membrane

1L
L

&—Capillary

I I | | electrode and
electrode and Teservolr
reservoir

» O
e,

Fig.1. Schematic diagram of experimental set-up
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The homemade electrophoresis equipment is shown in Fig. 1. The sample cell is circular with a
volume of 100pL. An attachable platinum electrode was fixed at the bottom of the cell. Fill the capillary
with running buffer. When sampling add the analyte in the sample cell, immediately apply voltage for
certain time between a and b or b and ¢ electrode depending on the charge of the analyte. Replace the

analyte in the sample cell with running buffer and perform electrophoresis.

3 Results and discussion
3.1 Determination of the binding constant of SMZ-BSA ,

A series of SMZ standard solutions were determined under the above stated conditions. The peak area
calibration curve for SMZ was obtained with a correlation coefficient r* of 0.9929. The precision of the
method in terms of RSD was 2.6% (n=4). |
Different concentrations of SMZ were incubated with BSA of the fixed concentration for 15 min and
determined. The concentrations of free SMZ were obtained from the calibration curve. According to the
Klotz plot of 1/r versus 1/[SMZ] and the Scatchard plot of r/[SMZ] versus r for SMZ-BSA we can get Kgyy.
psa and K gz nsa being 5.9 x 10° M and 5.7 x 10" M™ respectively. The average value is 5.8 x 10°M™.

It was showed that the amount of free small molecule introduction from the sample cell was small,
resulting in free concentration being determined without disturbing the equilibrium established.

3.2 Determination of binding constants of L-tryptophan-BSA and D-tryptophan-BSA

The binding constant of BSA with L-tryptophan was determined by mentioned method, with K=2.3
x 10* mol/L". There is few report on binding constant of BSA with D-tryptophan. Using the same
method as above the value was determined with K=1.77 x 10* mol/L"".

3.3 Determination of the binding constants of SMZ-trypsin and SMZ-chymotrypsin

Using the similar method the binding constants of SMZ-trypsin and SMZ-chymotrypsin have been
determined with K=1.4 x 10° moV/L" for SMZ-trypsin and K=6 x 10° mol/L" for SMZ-chymotrypsin. The
results are concordant with those of affinity chromatography [2,3].

3.4 The mechanism of sample introduction

Introduction of the sample was performed by applying voltage in different way. It can be shown that
the sample was introduced through the combined effect of electromigration [4] , free diffusion [5] and
electroosmosis. The amount of sample introduced is a linear function of the voltage. The correlation
coefficient r* is 0.9922.
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CAPILLARY ELECTROCHROMATOGRAPHY-
ITS APPLICATION IN HIGH SPEED SEPARATION

Zhang, Yukui Shi, Wei Zhang, Lihua Zou, Hanfa Zhu, Jun
Dalian Institute of Chemical Physics,

Chinese Academy of Sciences
Dalian 116023 P.O. Box 110

Capillary Electrochromatography (CEC) is a relatively new micro separation
technique that can be regarded as the combination of HPLC and CE. It has many
advantages such as high efficiency, high resolution and low consumption of both
samples and solvents. Separation of complex samples by common CEC is always
time-consuming. This report is focused on the application of CEC in high speed

separation.

Theoretically, CEC shows advantages over HPLC with higher linear speed of the
mobile phase due to the plug like electroosmotic flow (EOF) profile. Several
experimental paraineters, such as column length, applied voltage, pH value of the
mobile phase, type and/or concentration of organic modifier, kind of the stationary
phase and elution mode, should be considered together to shorten the analysis time of

CEC while keeping the performance relatively high at the same time.

Since the column efficiency of CEC is usually above 150,000 plates/meter,
compounds could even be separated well on a short CEC column in less time.
Column with 6.5 cm packed length could be utilized on a fully automated Beckman
P/ACE instrument. Samples such as aldehydes, ketones hydrocarbons and even
chiral compounds were successfully separated in short time with high efficiency and

high reproducibility. A new high speed separation criterion in CEC was developed.
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2 pum non-porous silica (NPS) based C,; stationary phase was also investigated.
2 to 3 times higher speed was achieved with efficiency above 500,000 plates/meter.

Data collection ratio was proved important in high speed separation.

Several kinds of gradient elution modes ( titration and transferring mobile phase
vials )were developed to shorten the analysis time without loosing resolution.

Detection limit were also improved greatly.

For most brands of Cq, the velocity of EOF is very slow at low pH value.
Mixed packing column ( MP column) with SCX and C,; were first developed to
generate high speed EOF at even extreme low pH value. Retention mechanism of
such column was studied and proifed superior to conventional column in high speed

separation.
By applying electric field and pressure together (also called pressurized

electrochromatography ), the separation speed could also be improved greatly, which

was also investigated in this research.
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