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Principle of Capillary Electrophoresis - in relation to sensitivity and reproducibility -
Takeshi Hirokawa
Applied Physics and Chemistry, Faculty of Engineering, Hiroshima University

Abstract

The principles of electrophoretic migration were described for capillary zone electro-
phoresis and isotachophoresis in relation to the sensitivity and the reproducibility. Rela-
xation of local potential gradient in the capillary was illustrated as the principal cause
affecting the reproducibility.

1. BU®IC

FrES Y —BRKEE (CE) 3. #4RENE < (prol~10fnol) REHUE
MBTROIE « AINICHESRAEREIERICORO R EBNIEREET S
AtETH S5, CEABMOFRIIRAMA A L HOEWBBEETH ., HEOIB L
LTABLIO00 umllTREI I mBEOY YV AF+ S Y =dEHINS, YU H
FrESV-OFERICEVREA3 0k VEEOHEBEXAIN LS VEMGRERE
SEIEONBH. BESTIAEEE LB, HTEBLSMCIZ<A 70X —)L
DHGBIZHERATH O, CE-MSIKR o3& 3 ICEREMFEONLBRNERIZS
EA3INB, LOUREIZAEATEE LTED LN TOENENS bIERISN S
LI CEAMOBERE - BRECHLTRBETELSZ o XBOBREERAYE
T B0 574= (1 C) KRB ECERTaInY—DAH SBBICER T
B0 IO ODHHEE UTHEILE B3 -BIcidSic A 8E LaES L
TOREHZMEZERIFNITE SN,
CEDHAUBEIROBEZIIT LD LICHEH2 DERNERI L » THELS
130 FARTRFERFOLNITY CESBIBEOREICKET 2ERNEETFIZ-
WTE Lo, CEICIIFENRE 354 DE— FtH D BMICIE U THEOHT 3
DEFHY, BRECEETIERTFOE— FIZKET 3, LT, EXEHE3+ 4
FV—=V-UBRAKE (CZE) L  AFUNEARDSHBEXE(I TP)D
BAIZONWTHN B,

2. CZEoF®
CZETRAMF+ES Y —iTskill Ny 77 — CIHEMRE) 2HHL. 8%

BABRKBBEZANT LAEETde CZETDA 4 L OikEhkE (v mig) TR

DL EBIKBEE (v o ) CBEABREREE (v ) OMELTEZSH

1-1



%o

A\ =V61+V0

mig S

=mE+ (e¢, n) E
= (m+e¢, n)E (1)

ZITmidH BRRRG A A L OEHBHRE. ERBMUARE. . . nldThT
NBEROFBER, F+EF V) -NEOY—-F B, BEOHETH S, AMHIF+
ES Y —okiFicEE LIckitFEETEH L obikiizhd, V7 bnT=xo
75 MIEREIC N LCREFS N, kEMSEROEELLD, E-JEBD L
(RESTERATZT o

3. CZEDHRECEEISIRT
CERHBIIABMBORMD Y K U ICRERRBEEOMENH S0, —ER
#CEEBICEATAEMIFFIEIINTNBIE N> TRL, I Tid, BEE
AlCHESIBERBLBDE L. CZESHOBREIIEETIFREMNEFIIONT
ERT 5o '
EOKEENOBEREAE LD, | RTEREINIKEIEENER T LIT—
ETHBZE, B RINEM - E ¢ ¢ - nH—ETHBILHMNETH S,
HEHBERFEI BB THNEIH ST L, IHBREOALDORIELL Y, HE
B75 C Z EABEAER AN S, LHLIDEI BEGRERBOSINTIIRKESE
Y (RAGAY:=:3 A5 10N
CZERI3ERBITEROBE - ERMIICIIROEENRD S, KkEIFRHOE
BENBLBIFTNEIERSTICHELZE LA TEL . EEMEE—-/7@HT
FTHBEBEOFRREN S, EEYEOKIFBPREREER L THNET OIS
A, BickBERNOBREICEE RO LENH 5,
B1E#FtHEaoEIMEES (50ppn) OREAMOILV I +OT 205
LTH5, BHBOEFR LT A 0o EENE L TRABARERDTH S, =
DL, BROKHEREDOMETERETIENdHILDEFTREBIHIELTH
ADZDB—BICHCEENREL L THA I EMbhb, DL ) HHRBIIMK
RBIB3DEAI M

- BEESHE

BEEELXET I RBMBEZ IR, LIICZESMRVFE, DEBELEN
BULIERTHAREETRRL TS, £9°C ZEAMRITKE Ny 77— EWHE
EH SRV ROBHVBASINBEEEELI LD SDLHWRICHIT 5k
MoBEREIE. kil Sy 77— DOBREIZOAMEET S, chidm-E - ¢+ 7p

1-2

e bhp———




o ZER T-F

02D 3 A RIAF U A PRI ST = T2 03

DERIBEICLOAEX (BT Z0DTHB, M2i3. K, Li'oghEonR
BEREHES LUKOBBREY (K, e=¢ (K,) PHEORBEKEHEEZRLTH
%, R2 k0oL ic, BREADBHEDSL STRAREHBIE (¢ ¢
/1) BREISRCKET 3. #- THRBBERICOWTEVEREELBAICIRET
MEDHBF+ ES ) —HNROEEL—ELTEIEHNEETH 3,
CEHBTEAMF+ ES ) — 2 EHEMITMD S Z 0B, Jhizbl bk
SHEHICLZbDTH2, BESMAEMEL. BOBEENMISZEJoul et
KL REF+ E3 Y —HNOBEIIHYSIC LR TS, COMBIIBEMGEER L
HETOLEIFAZEITEROEICEELZET S,

= v/\,
RO

*+E5 ) —NOBMAEE WKBBE, ++E3 ) —2RETE5L 505, CZ
ETREBET K54 78N5 I ENBOH ZOBEZOBMAEIS T2
KOFE (B,) TH->T\ RINBLAR (B, 1k RPHIEET 5. SOk
WF ¥ ES Y —ADBEN—EISRTEE LT, BHL A URBEMTT 545
£ E LT, SBHREDENREIE DI, BREICMELE LSRR LS 5,

002 —— — 100 —
Pr hﬂl PE LS L3 ¢ AFBE » 0.0163 .
ooz} ol 2mp/m1 5, sof i
oo1e} G || Dyey 4 > M (5OMV)
”E 60}F . P
ooz} w0l lee | T e .
o000l | - 40} D/U/a/q )
: Er o
™ To| | Ho b -
o 0.004 1 Ta ty X ﬁ 20 r
< N\
@ of
2 ooz — e 140 2
o Pr | Nd 1488 M1 1.8
5 om2t Ce ® SOpg/mi 1 120}
< 10 £ 16
ooe} o
' £ 100 148
ooz o
] : 1.23‘9?
0.008 | B 80 1y #®
o.00s |} sol Jos
o W\J L U u LJ . ) 4106
SRS W I B BT e e w s “051015532530354045

KRN/
Bl AAVEREMEGEICELIESO 2 K\, Li'loB#E. KkoBEBEH.

Vs borxa¥5Ah, 4mMHIBA HEOBEKRTFY
30mMZ VL7 F=> ., BifETpl=4.8 :

1-3



BI3i3 3m¥ K-0.30¥ Na -0.3nM L i DIRARMEI/ V7 F= — Bl Ny
77 —THEEEZTHOHEIIO>OT. YMRETHRB LAY I MV TEERALT
FoteyIalb—va OERTHS, SHERIT S0en. BHEEBEIE 30kV &L
(B, =600V/cm) o B35S SV & 1T & DRIEIRA TEMKEIFIIICIZEM T
STICBENEPTZ, COEFRREICBNTINENEREAN TS 7OBH
EDMBITEEL, BRELUTRURS TH - THREHT & » THEIEEHNZEIL L
KEIEFROHREICEEEE LS &IX 3, LEZEIBBAT X MRERM DK
B ERAM Ok & —B U BORBAEICOBNAROEMBROENHPE
BRRFELS,

B2 DRI AEMPOR—BRGDOATRPEBES < M) v 7 APOWBERS D5
PR ECEOTEROBREEZ2BAICE., 3 E TS JHOREEH 5 WIIEEE

g\ PRLELMAETE B HANTRY . BUHUREHE Ny T 7 — DHRICE S
&Y 4z 0R—0O@IIETHZ, B OFRLHA 4 OAFTIEL L R UEREET
AREBILE il bdhbhbod., BE. Ba0aiidb IR cROBMNAED
HFORERBEMT L& LD bEIh oz ES &Il b, CEEBETEEE
ET— F2ERALLEE. AMEERESEETHHEIATHSEY, F+ES5Y -
DBMNABRS G ZHHATE 23D TRENWI EIIEEINETHS, COLAEEBH
E— FOEDFEBRMIZENTNB I &2 5,
{){)v') § J.-6~ -
4, SHRBESKkBIE (I1TP) OF®E | L 1779 a4 3

ITPTRY —F 4 VBRI E T — I FNVEBRKERIIND 2 HEHOBRED
RICEHZEA LB ZE5, RARHEY) —F 4 v 744V OBEIZGUT—%E
BEDY —ERERT S, EERBICEITSHHBERY —F1 v /14 v OBE
C) B, V=F 4 71 AVBIUREAA L OEHBHEm L > M 4
mpymPIEEVREEINS, FBRTHRIII RS 58N — Vi3l
THEETHKIIL, 28/ — ORBIIZHCRFEAKH S, i 3L, C
ZEDXSITEH Y/ — L isHd AR ORENIEE DL GREORS TR
Sh. EEEOBRSIIEBEHEIN, BYRIGUHEIDY - 2R L. SHIR
TUTEERBICBEZET S LZORIBEMMLEL, EHRBLRIKBOFHKRIZ. ©F
REOEBRTHRIZIEIEEY -V ORAHRENELWEIEESIZETH S,
Tibb, KA A - BORAHEERKRTEZ SN 3,

Vip=Epm=E,m, =Epmg= Eqpm; @

CCTEREY/ - DEMEE. midE /- HNTDOL, A, BAA L OEHEH)
ETHb, BHEELTIE, FIZEF) —F4 071 A iIcWHT 381 A 08
BEOKTEZ OIS :

RE= EA/EL = EL/ EA (3)

1—-4



ARV - OBRIBICITBERABYERIESZPU ViRBEMSEHEIN, =LY toT
075 LISEMENCN L TERIh, 8§V - 0RE (RESTAKRE) EED
LIS B, o TREBLAEBHOEE LEOREBTEBLEKIEFT S,
A7 E=TAF 2V —F4 o 714F 0, 2,4,6— NIV AFILT=Y U %
—3IFNAFA L ELIHODONat L | OSEERKBSHDL I 2L —Y 5T
HbBo MBEDRE — VHIRBIEBE L TOXLMENRETTEHTIDONS,

5. I TPOEBRKICKETIET

—fic | TPOERMIIENE - FRESIERICE. i ] TPTRRRAMEHE
DEMDERRBIZRR IS WD TH B, OEMITBERENEIZH Y.
SHEBLKKIT 3/ — PO RS OMBEILEA RS ORI 1T MEEIT—EIC
BBIDTHBo 272U ZOYRBEEMHIMETEZIbIITHEL, RLEEL
HEEpHTHD, AMOPpHIE3~1 1 BETHBZENEE LI, HiZ pH
HHEN ERE O H WS R ERRBITHEHET S 2 E55 3.
HHBEWEZORB OBV ELBERREIAMORIIIGUTHRE > TS, R

3 ppr——r——r——r—————r—r 900 30 ot
o amM KCi 1sec I Ssec 4sec u Na’:, 20sec
E no
2f; 4 {600 20}, Hrmach |
Y 0.3mM NaCI. | s f o 'rmﬂn i
Ml 03mm LC ; i L‘
18 i Ja00 10} F"’ NG NHq
E E F"'\\’ : \
i P s F 1)
d o 11 I O U | | PR
i 8sec Na’ 24s8c
i ST S
20r Tmas |y
NH; oo
5 ol F1 I ! NH
= 153 =
£ S E
% % g o =IO £ 0 ) S
'g g R B N 12sec Na:{ 2@sec
: U
® =l i
i e H
- NHS ; . &' N2
. 10l =1 fat :
. ) E P
. it et H
3 3 1. I i 1 1 0 .‘ ." b jmt L 3
| AT 16sec _Na'r1325ec
2f E 1 € Jeoo [ u
i ] . —
o K et I S Y I
' 1 ™ 1 1o
1 u* 1 1 i i
o AN L H. AN\, ], . R St 511
0123 45601234386 7 zas-a.ﬁmggz-ssswtz
SKBIERL/cm PKRNRRom

B3 K, Na, LiiRGREHOCZES B4 Na, L io%H#Bsxiisig
ERMAMBHNAR (¥ abb—3 ) (YIab—=vay)
ol VT F = —HeB/Nw 77—

1-5



BORAEFICN S EATBLSMRBIIL VRS — VB - T RBSBICET 3,
CDEITFEBIDSHFHIUHNOBRL P EETEIIDES B T 0750552
AHNH LM, ERKBEDFREICHADOTEEFEHINETH B,

BRSIEK1 ERUAF v REMEROBRIAH (2, 1) DAYy a7
FLTHD, B6ICITY — ViBBERORBEARIKE]ELR Uiz, 8 UizRE
BUEUHARESHERHBETF+ S Y —HRIZ 0.32m Th3, FIZIIRK6 TP r
D/ - BBRAEAEE8 1 | DH1- ) TAIFThMD > T3, ZhicHLT
NdOV—-VRFELCEARFEISEBLDIZThABEMICH 2, “hizPr &N
dOBE/— VP r/— U ERUBBROESH - DITE UKL T EIzd o &
ZERLTOH S, | TPOBHEHEHEED nnol HEHOTHRAMITITY DT,
REDFRLLLDOTEEEAET S, BHMATH > THRBIIFTOATHBHY —
YEEBRTAEERSBOLOIIEFEOREETIIRIBTER L, B6ICITSRT
572a %754 TP I XEMUBRIZODODTHRU, V—2E&ELT
BHEZETEXITWEU, Tb, Lul&imEIacxs,

6. &

AR 7S 7 OBMARDOEMNALESH, CZEOERERICKETIRTEE
LIt &dic, RBEE— FiZBi} 3 BUAROGHRRITZNUNOEFERY
ESfcEUTHHEMIZEARTETH B, ITPIIOBAADI &, CIETHEBHE
HrEETHEINETH S, £ OEBRABEFIZOOTIRAMNLEH 72 BE
BOERIZE D R/NRITHIZ B Z ENEETH B0

R®IC. CZEITHAT T PORBREIENHHENEEEOREIZIEL » A
SNTROWAEETHAHEEZMBALI | TPERAE UTHBEEZ0 F7H
(Villa Labeco) D#EEHMe rc k75 FCHATE 3, - 8FITP-M
SELTEAZINRLD T A EBaN 3,



3200 Cam. 120
2800 F NST 291 4 NST 260
[ AL 100} 4
2600} njoctad Volume syl ,& ] ° 1%
1 ol Y+0y La
430
80F
Na 20
.40
o
a P
2 .l t 10
= o ° °
&®
5] 0 0
q
AY
Ty G4
- 6
Pe
°
(-]
10F 4
10°
s $ Ce 2
o 102030405060708090100110
Fraction Number .
° N N "
0 5 10 15
BRHEAR/ ui

BIS. 14 REMGEROBEER(2/DO 6. 144V BEBEED S~

A4V%a7za5 A4 (L) WA DA RKTEH:
ITP-PI1XERiCLBHHER (F) PREHAHES0 1 A

20mM7 E&=7K. HIBSuM, BEERT

pH=4.8

#£1 CZEo%E#- ERiHETIAT

Amount/amol

_@bﬁﬂﬂ (EH) E— 7 fif GE&)

. BAARo8Mm 1. BAEOKEH

2 . BEZE{L 2. E—/MENF+4 (S.°N)

3. ¥+ES5Y- 3. HEHtoZE
ey (RBEOBT) [A: (BKMEA. i THEBETEL)
= HFHREOZL (MRDBEDER)
NEDEXFY v X AVIIR=Y gy
el B 4. kUhhO®E. EH

4. Ny 77 —iKmES S

L 5. ¥ Ny 7> —MKOZELL




2

F+ 7Y BB E T 3B EEEOBEREIC OV T
GEZEX - F) OFm £, #f I, L@OLT. 28 =&
Reproducibility of Migration Indices in Capillary Electrophoresis

Susumu Honda, Isao Sasaoka, Noriko Shibata, and Atsushi Taga
Faculty of Pharmaceutical Sciences, Kinki University

SUMMARY: The influences of various factors on migration time, relative
migration time, electrophoretic mobility, relative electrophoretic moblllty,
time of electrophoretic migration and relative time of electrophoretic
migration in capillary electrophoresis were discussed based on obtained
data. Relative time of electrophoretic migration with relevant internal
standard(s) gave the samllest RSD. Expression by this index will make
non-authentic specimen identification practical.
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Repeatability of Gene Diagnosis Using Capillary Electrophoresis

Chinuyo Sumita', Yoshinobu Baba' Mitsutomo Tsuhako', Tetsuro Mik{’ and Toshio Ogihara’
'Department of Chemistry, Kobe Pharmaceutical University, Motoyama, Kitamachi,
Higashinada, Kobe 658, Japan , and 2Department of Geriatric Medicine, Osaka
University Medical School, Yamadaoka, Suita, Osaka 565, Japan.

We investigated repeatability of gene analysis using capillary electrophoresis with

laser-induced fluorescence detector (CE-LIF) in entangled polymer solution. In this study,
Apo E gene, (CA), repeats and PCR products (100, 105, 300, 310, 485 and 500 bp) were
used as samples. RSDs of relative mobility from Apo E gene and (CA), repeats were
0.1-0.6%. RSD of relative migration time from PCR products was below 0.3% by rinse
with ethanol between each measurement.
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BRI T2 ) BRI RS HHES AL, TCAVE- S HE
HLNT,119bpREDY ¥ 7V THEREEE LT100£ 150 bp%k MX THH 21T
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DNA size | migration time RSD | relative RSD
(bp) I (min) (%) | migration time (%)
______ e —— e .
100 | 1174 048 1 0875 0.26
105 ' 1178 048 | 0878 0.29
300 ! 1341 065 ' 1.000 -

310 : 13.48 0.63 : 1.005 0.10
485 | 1458 065 | 1087 0.08
500 | 1465 065 |, 1.092 0.09
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Repeatability of migration time in the analysis of repeated

sequence on human genome by capillary electrophoresis

Akiko Nishimura', Yoshinobu Baba', Mitsutomo Tsuhako', Tetsuro MikiZ, and Toshio
Ogihara’.

! Department of Chemistry, Kobe Pharmaceutical University

2 Department of Geriatric Medicine, Osaka Unicersity Medical School

The apoB VNTR alleles containing larger repeat units is a risk factor for heart disease. To
determine the precision of the CE system, we examined repeatability for migration times in
the analysis of APOB and D1S80 VNTR loci. The RSD value for migration time of APOB
was about 2.0%, for mobility was about 3.0%, and for relative mobility was about 1.0%.
These result demonstrated that CE is a useful method for presice genotyping of APOB and
D1S80 DNA sample.
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DNA ladder X PCRTHIE L 72500bpD 75 7 A P Wz, # I THEZRE
Ly PVoOBBRMEZRE Lz, T 7-apoBE{EFDVNTRES # PCRTHENE L
DIV THOBEREERFT LA, 612, BEFOSF CAABNCETE
ELLICHWSLNADISSODNAR —H —IZ2oWTHBHEHE 2RI L. 2080
ELERS O E LEEERE L7,

E
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YO-PRO-1) Ziii 7z L THW/zo # ¥ FIVik, PCR (3 —F V-Z )< —H Gene
Amp PCR System 2400) (Z & ) 3§18 L /:DNA 2\ /-, PCROBICHAWV 3 75 4
< —i¥, I YV x VB Cyclone Plus DNA & E B TEHK L 7= BIEREIX30C
T, EARERBIC 150 Viem T 30 BT o 720 BB, L —+F — 8EHRHE (Ex.:
488 nm, Em.: 560 nm) T4T > 7=,
@ AR g )R ’f’ e Epmsthen ppan Ryt

BHR
7 K'Y REHB(APOB) (. $2F 8B ADOERIGREFEM D 3, = Oft{E
FO3 KmfliC16 EEMDA ) TR 2 LAF FiEYELEF (VNTR) 2514
L. BWERIELE TS, —&IZAPOBOVNTRE L. 25~52 B DRy E L &
FIZH LT3, APOB DER 2B+ 5 129012, $TDNAGFRY—H—T
& % 100bp ladder & PCRCHE1E L 72500bp % BEL OO BEB LRI L 12 IV
O—R@RE. B, FvET) —FHELLOBREHEORBEILLEB 2 VE
HERE Lz, oBIME L. EHBEEFM . FHBEE. 500bpiosf 3 2483
BEET RO, £ ThoMHEREZERSD) %KD (Table 1)o X 5 IZAPOB
KOWTHFARL LTS, AKOERIESLN, RICDNA ¥ — 4 —, DISS0
IOWTHEBME R/, DISSOIZE I F At I EETFEASFEL.
1IGEENOZENELEFNZ DD, AL TRV ELEESERL > TWVE0,
EEZEOSFE CEANERN 2 EICHWSRE, APOBD LA L FAEICBITS&MES R
ALk, IEEEL . FHREEEM . FHBEE. 500bpicxt§ 5 M3 BE)E
2RO, ENFROMTIBEREERSD)ZRD . ZOHR. FYEF)-BX
WENCZ L D & MRIEFOVNTRER 2 ERECBITTE A L 2%bhh o 72,

Repeatability (n=9) of migraticn time , mobility , and relative mobility for

- Table 1 DNA fragments of 100bp DNA ladder
DNA size (bp) migration time RSD(®) mobility RSD(%) rontive mobillty RSD(%)
{min)} {em'VsY)

100 1592 213 349x10° 236 1288 0.8
200 17.04 174 32500 225 1204 0.62
300 1825 L7T7 3.04x10° 237 L2 056
400 19.40 185 28610 250 1056 0.58
500 2046 211 271x10° 286 1.000 -

600 2129 1.98  2.60x10° 250 0561 029
700 non 189  25Ix10° ;263 0530 024
800 e 130 245x10° 256 0504 €35
900 n.12 L72 2310 251 0.584 047
1000 2353 L6S  235x18" 245 0s6 087
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Difference in Reproducibility between High-Molecular-Mass Surfactants
and SDS as Pseudo-Stationary Phases in MEKC

O Takuya Yamaguchi, Koji Otsuka, and Shigeru Terabe .
Faculty of Science, Himeji Institute of Technology, Kamigori, Hyogo 678-12 Japan

The purpose of this study is to evaluate high-molecular-mass surfactant (HMMS) as
the pseudo-stationary phase in MEKC from viewpoints of reproducibility of the
migration time and peak area. Butyl acrylate-butyl methacrylate-methacrylic acid
copolymer (BBMA) was employed as the molecular micelles and five components in
cold medicine, acetaminophen, caffeine, ethenzamide, guaifenesin, and
isopropylantipyrine as analytes. SDS is also employed as a pseudo-stationary phase
to evaluate the difference.

1. ZL®HIZ

¥v 7Y —EXRKE (CE) BT, EEEOER LR 3HEOBERME
BIUCHEBOE—70mE - S OFHEA2MEX I Z LIIEERREERR
BThHd, It/r#BI/u~ b F574— (MEKC) TROFELSETHS
IV EBRUEBHIZABALT2MZTI,. ERPLRAVWLNRIHE KT
FhUDA (SDS) REDESFREFAMIBFUHRATIIIENOEROBEIZR
MESABELSERIEABE (CMC) 2L lnedboizZE Ly, &
BIEALKELEOBTHEEND D, FOBMERIZI AN BEIEEST
%5, CMCiZiIsHOBRE. BRE. ZMARLIZL>TELATEZIDOT, €A
BEIXZNSORTFIZEETS. MEKCZBWTHBWEE%2B5 )izl
SENDBEZ—BIZROIENBATHD. —FH. FHEETHIIh G S
FREAMEER (HMMS) BAFItA2ERL., EOINBERZREE
HABEICELL, BROBESCpH, BREOTILIZHLTEVERETHS,

£ZT. HMMS X% MEKC D2 FEMT 572, HMMS THD T
TONBRTFN-AZIYNBRTFA- A2 YA BLESE (BBMA) %
BLIEEMIZAVY. SDS 23 MEKC L L TRBOBHEBE Y —
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I EROBRIEDOHBIZOVWTRE L.
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Fr ¥7 ) —EBRIKBERITIE Beckman $ P/ACE  System2000. ¥+ ¥ U
—iZ Polymicro D7 2 —X K Y IF ¥+ ¥5 Y — (A% 50 um. £E 57 cm.
ARE 50 cm) AV, BIMEEIR 150 kv, RHEEIX 214 om. F ¥
U ) —DRER 25°CTERETo k. kBIMIL pHS.O DR wERE - U L&
IBRR i IZ BBMA R TN SDS # % L TRV, RBIZARERS THIH 7
AV TEMNTI) 722, FTAT72RPY, 2FVHFEIR, AV Ty
NTUVFEYVRAE ) — - KIZBELTHWE,

3. BR-EZER

EFRENORMEUABRICBNT. ROBEORR D REEKE O L

LEREFUFI NizHT 30 4 BEORB 0N Y — 7 B oEkF2E

(n=10) \ ZUSHEHORMOHENBIERE (tr/to) DOEHEFEE (n=10)
2RI, HHAY—I7ERHIELT. RHOBERENSSIZSDS 2V
EERBWEREBRB LN, LA L. AHBEOBERENESIX. BLHTE
RAEEFTHS BBMA 2N Ziz, SDS # VL LtRASDRES
BOITLBTE . HNBHRMIZELT, REAKOBEDELIZEDLY 22
<. BBMAZAWk L ZiZ. SDS ZAVWEBRELASORWERESZBZ - L
NT& T,

At gamp (njp}\;?" 0.06 —
. N - 7\)- 7‘, Il ?(q,..‘] /.JL'
0.08 — . 5 1 5
0.04 —
Q Q
& 8 ,
@ ©
£ 004 — 2 3
3 & 002 —
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< i < 4
000 - 7}( ° t ) 7 0'00
I | - | I I
6 8 10 12 4 8 12 16
Time / min Time / min
BBMA SDS

1.Caffeine, 2.Acetaminophen, 3.Guaifenesin, 4.Isopropylantipyrine, 5.Ethenzamide
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The Relationship between Linearity and Total Amount Introduced by
Electromigrative Injection

-----Theoritical Study of each Phenomena-----

(OHIDEKI SASAKI, JUN YONEKUBO (NIHON WATERS K.K Marketing
Application-Lab)

[Summary]

The relationship between linearity and total amount introduced by elecromigrative
injection were theoretically studied .Every phenomena that changing the parameter (
injection Voliage , sample concentration , Reputation Number from same vial ,
sample Volume poured a vilal , and sample contents ) give non-linear curve , were
theoriticaly explained by substituting equivalent conductance of each sample solutes
for the formula publishedby J.D.Rose et.al .Quantitively more collect method was
established that is to add some materials that increase equivalent condactance into
sample solution , and to take standard adding method .
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Fr ¥ —BRIKBORMEALED 1 DTHIERA v V22V a3 ik
BWT, BEAREE b€ eH LN NI A%, BILEAERE,
BV TVRE, F—nNA 7V o0BR)ELEARE, ¥ 7V a—
A, RUF Y7 VORBEELSE, 2RENELND VAR Y XN HEER
AL EDMLWFEEH > TVwI0LERE L, SHHELLIVMLEIES
FHEICOVWTRIT Lz, B, 2y IV BERDPCEREBES5|E EIT5
AL ERML, BRENEZAVWTORT A L TEREEED ST
AR S,
BEDHELR)
K (1) X198 FF NV I a—-XFICL o TRERENLERI VT2 s
va v EOEARERD B HOR (1) ThH b,

Q=(pitgEOR) T2V t GifLic =+ = o v v v o (1)
Q:Amount of injected ion-i
¢ i:Electrophoretic mobility of Ion-i
u EOF:Electrophoretic mobility of carrier electrolyte
V:Applied Voltage at Injection
t:Injection time
. Ci :Concentration of ion-i

Li:Capillary length
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QUANTITATIVE ANALYSIS FOR INORGANIC ANIONS BY ELECTRO-
KINETIC SAMPLE INJECTION IN CAPILLARY ELECTROPHORESIS.

(OTSUKA ELECTRONICS CO., LTD)

Electrokinetic sample injection is the useful method for analysis of diluted inorganic
anions solution as detection sensitivity can be enhanced owing (o concentration effect of
inorganic anions. As far as quantitative analysis is concerned, however, this concentration
effect tends to be substantially changed, depending upon the components and their
concentrations in sample solution, so that the relationship between inorganic anions density
and peak area get complicated.

Four kinds of inorganic anions (Cl, SO,”, NO,, NO;) were measured using
electrokinetic injection method in order to evaluate the concentration effect.

(#E)

v ESU-BRKXBHTER. YO TNBAKZLLTBRKABZZAVI L. BEED
BN TNCBVNTHY TNV - ORBSEZS, LHL. BENFEAZKR. ¥
VINBRICEROAF VEHRIENIE, [(FBICK> TEDEARMELT 51,
FEARBY TN BBORSCEEESNII REDSHOERECRBNBLNS,

SEL. AETEOE®RT =4 > (CI,S0,”,NO,, NO; ) EDOVWTBENBEAKXICE
YREEBSAN, YU TIPLEEhBRPCL>TEARM LD L SBEFERD
ZHhREL. ERNARBNCOVTHERLL.

(RB) :
FrPSU-BEABHERIXFBFHBMCAPI- 3100 AVE, F+rESU-(3
AFEBWFHBONR7Sum, FHRE0cmMOARI Y ARERWE.
AFICEMBLACE, SO, NO,, NO, 0B REBHIIMAMERLEALL,
kBN YV 7- IBERENMERGEE A HICa- TTAB2 (KEBFHH+ v 1)
ERRATHDIOLAMERMLALOEEALL,

EW7 A ORAORBRBIOABOBABRRRETHS275nmTRAFRE
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SIZE-SEPARATION OF SDS-PLASMA PROTEIN COMPLEXES BY CAPILLARY
GEL (POLYMER) ELECTROPHORESIS

Yuika TAKEMURA, Hideto OHTA, Takashi MANABE
Department of Material Science, Faculty of Science, Ehime Univercity

ABSTRACT

Electrophoretic conditions for size-separation of human plasma proteins by linear
polyacrylamide-filled capillary electrophoresis have been examined. SDS-protein complexes
of nomal human plasma and of myeloma patient sera were separated according to their
molecular mass in Tris-Tricine buffer or in Tris-glycine buffer. Monoclonal IgG peaks were
clearly recognized in the separation patterns of myeloma serum proteins.

1.8

T4z, ThIETHFAYET) —IZHIKEY 72 Y VT 2 F(linear Polyacrylamide;
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KAZE200pmDF Y ET ) — 2 B BREKBEHEERET L,
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(A) 1. albumin (67000) Figure.1
1\ 2. transfermin (76000) Size-separation of plasma/serum
2 3. 1gG (150000) proteins by LPA -filled capillary
/ electrophoresis
a3 (A) ! SDS-human plasma
~ b kg (B) :SDS-myeloma serum
\“V\/\N Electrophoretic conditions
buffer . 0.05M Tris - 0.05M Tricine
LPA :3.5%
o M i W a6 % capillary : 50.0cm X754 m i.d

Tire S min

(30.0cm effective length)
sample . (A) human plasma
(B) mycloma serum
(B) ] (4mg/m! , 2%SDS)
\ sampling . 200V/cm , 18sec
detector ¢ UV (225nm)
B EEE s electric field : 200V/cm
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Capillary Electrophoresis Separation of Anions and Its Simulation Based on Ion
Association in Aqueous Solution
Toshio Takayanagi, Eiko Wada, and Shoji Motomizu
Faculty of Science, Okayama University

Monovalent and divalent aromatic anions were separated in capillary zone
electrophoresis based on ion association reaction with quaternary ammonium ions. Ion
association constants between organic cations and anions were determined by analyzing
the electrophoretic mobility of the anions by a nonlinear least square method. The ion
associability of divalent cations with divalent anions changed by the change in charge
distance, which suggests a multipoint interaction. A simulation approach was also made
to evaluate the ion association constants. The result indicates that even small difference
in ion association constants can realize a significant separation of analyte anions.
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' — s 1 Fig.1 Electropherogram.
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Numerical simulation of peak profiles in capillary electrophoresis

Natsuki Ikuta, Takeshi Hirokawa

Applied Physics and Chemistry, Faculty of Engineering, Hiroshima University

It is the most important problem of capillary electrophoresis(CZE) that the
reproducibility is much less than LC. In order to make it clear theoretically, we
developed a simulation program and succeeded. The program tells that one of the
reasons for less reproducibility of CZE is that potential gradient is depend on the time
from start and constituents of a sample.
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Partition Electrochromatography

Yozo Kabasawa,Sadanobu Sakairi
College of Pharmacy,Nihon University

Partition electrochromatography (PEC), a new separation method
based on the combination of electrophoresis effect with a counter-
current partition technique, is established. PEC is performed in a
horizontal rotating column. Two immiscible liquid phases are put into
the separarion column. When direct current voltage is applited across
the column, each electrocharging substance in the column moves with
a certain rate depending on its electrophoretic mobility and partition
coefficient.
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A4{b&iE. 1990, (12), p.1355~1359.
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IRES, RIC—HWOFa—TEBLTEMEED, WHOF2—TH 5K
Hi9 2 & THREE, BOTHERBICERLEENOFEHEIT EH&34ml,
THIINS0MITH B, B|EED L UEEHAN S AEMIC LRI NN,
SEESKBHI O YT 74— (PEC) ; HHEE O RIzEEE R EmI %
HML. RKIOmADERBEH T CETRATIVBEEFERETEL LN
SEMT B, BENEIIDHELEY <EDICHBKERES L TRBI 812,
FAEM DO EBEIZH0.2ml/ S TTHERD, BUMOF 2 —Th 5 OFHIK
27503 aralbyy—ic#iE, 309/ EOHWEEITD,
EiEDXaS—@Eiy o b5 74— (RICC) ; MEEEBEIITL.
e ESBEO—MICHEML, B UROEEEAL0.2m/H TFHERD,
MRDF 2 —THh SHH X B TI0 / EOHEETD,

4EH, BEGEE, DNP-7 I /EBLUT I JBOR%MIZOWT, PECHE
EERT S,

HEHRIND
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INVESTIGATIONS ON THE STATIONARY PHASES FOR CAPILLARY
ELECTROCHROMATOGRAPHY

Chuzo Fujimoto’, Masahito Sakurai, and Yutaka Fujise

Department of Chemistry, Hamamatsu University School of Medicine

Monolithic columns are prepared for capillary electrochromatography. Monomer
mixtures are polymerized in aqueous solution directly in a capillary to provide optically
transparent gels. On the application of an electrical field, the gels generate
electroosmotic flow (EOF) which transports uncharged compounds through the column.
Several applications will be presented where components are separated on the basis of
hydrophobic interaction. When 2-acrylamido-2-methylpropanesufonic acid (AMPS) is
introduced into the gels, the direction of EOF is toward the cathode; the direction of EOF
is reverssd by using [(N N-dimethylamino)propyljacrylamide or  N-(2-
acrylamidoethyl)triethylammonium jodide in the place of AMPS. Separations are
compared  between  capillary  liquid  chromatography and  capillary
electrochromatography.

1. %8

¥y bV —xl s bturu= bS5 74— (BKRI7u~bI/737 14—,
CEC) BRIz > TEHROMEEOELEZEY, REBAOICREL TE7, CEC
itruw b /57 4 —LBREKBOBESTELEZXDZLNRTE, REHRAIX
SBLBBHEOBWICL > THREShS, &%, =7 basaw b SF7T74—
RAAKRER 2 b-THY, BEERSCFSTIHAIAVLONSHR, 48
TIREHZH LEVHRONELEDT, EROPRTHRI XY ET Y —iEks
e b I 74—2ETIENEY, BEOKREI/I o 57 4 —ITHRTH
WORBHERITER B ERORTROEESHIZL DD THS, THETORE
XL LTEEREK / ae b7 4 —HOTHERANE 72— XA FV I 0%
FY— |z T LAEERTAILOThoTz, EHFETIX, Zhicfb?d
FiEL LCEEEEANLRZ DT LAERRE L,

12—1



2. R
RERXRXRBRETHAILITELO (BEER, RES LY VarFAsex
HCZE-30PN0.25 ; SEAARIERIHEE, BADNH 87SCEVR AL, hT AT/ =
—REME T2 ARV XX I Y—HFA (GL $A =V R) NT5TH
NVEBTHILILIVAR L, BAEEFTEE/ v—% W, NN-AF LY
ERT7YUNTIFRIVERELE, BRBEHLZAATEEDIZ, 227200
7iF%J?w7nNy2me@(M@$,KMMV%?»T&/V%tmq
T7YNT I FENAAmM), N-Q-TZINTIRZFA)RNYVZFATLE=DY
LBENAAMDWFTRDEFBEREITR T, 72—XRL Y X% S5 Y —0
NEETESHEEATIRIC, AF7UAR (I A MRV Y SaELx
ATNVEIIBLTF A= vE =Ry a7 a3 RCAB L, REHEA
BROBAEIZL VITR- T,

3. BREER

FHATH/ONIT VL, TR LR FROESEHLBRL KoL Ths,
BEBER L TTHMELTOF v S Y —F o~ LHESNS = itk
Pole, LL, BERTCTHARBRBERLRETH LA TE, —EDE
BREDT T, TOKXRE ST AMPS OREITIKTE LT, BoNDORENBEORSE
P OFHELEAL, FECHEOEBERBELERTOII LN TR, 41414
£/ 2—L LT (NAAmM % QNAAm 2V & &, BEEEROF I AMPS O
LELBIRoTe, AAVEORBBREMCLERAL, ZONEEEGIcOWVWTE
gL,

BFFREN 7 b LR LU CERBEERD 5 AMERD & 5 RS b TWV 3,
7Yy PMUEPTIHBERRET, H5 MEBMRESTHS, @ FERD LC
THREZONR - -WERERHEE LTERATES, Q7Y v FRBEELS
Wiceh, I7LEEBOMNBTHY hTEX3B, 2D, HEH R ORMEY DR E
EHRIPRERLICEETE S, WRFRITLALERY, I5L0RITN S
MESTHEWN, LTt oT, UL MTFIZaLCAhHT ALY V&5, GO)RFIE
AT LOKHADBNHLR2 L F a2 (bBWIESRECL) LITLIE
FIREh TOEBERER S THRETHD, SO LiIhT AT TRL, %
BEZOLDEZI7 kT 3D LFRHETH D, THITHN, F4 RFE—FT L
BERED Z A LCORALAEREICR B,
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Capillary electrochromatography (23) -CEC using ion exchange supports-
Akira TSUJI, Kazyhiro WATANABE, Shinya KITAGAWA, Takao TSUDA
Department of Applied Chemistry, Nagoya Institute of Technology

Capillary electrochromatography using ion exchange supports unde
pressurized flow is demonstrated for the separation of anions and cations. Redutior
and extention of elution times of ions can be attained by applying a high electr
voltage of reverse or same polarities to the charged solutes at the column outlet
respectively. Extention of elution time with applied voltage enhanced resolution
ofcarboxylic acids. Redution of elution time of Lanthanides’ cations gives an effec
like as gradient elution.

BEI7u~=s 75974 —H57 L5007 LABHFMICBEEZEMNTEE ., BRE
Zf. BEIKBRPBEEEOEANEL D, Zhb 0HRSE FHEFL L T
FRATHFENESRZu~r /574 —Thd', BRIu~<h 7574 —0
su<h 7774y 7 FMIBITERELRFHMO—IX, BEMHPTCOERE
DEBIBHENRRER2DZL THD, ZTREMBTHZLIZLY BEOHRKKS o
v T 74 —E BRRo T SHEHNREL NS,

BXKBOPDELXEKRIZED D, 1F 0 THEE BVW-E&K 2 u<h
7574 —%{Tole, AF VI u~<h 574 —ITBWTREFBAEEY
VS L, FORBEOHNT LRICBITD ERHBEBRHBRKEWI & 2 EHKTAS.
o T—HMIT, RFFRFHOKRE 2REHIY RELRBEBHEL Ko LTl
%, ZDHRBEY BEOITHEBICAWEHIE T,

#id: K71 LC-6ASHIMADZU) * AV, #HiX UV-970(Jasco) iZ X 5 fl#
RRETIT- T2, F R BEEDOHINMIE HCZE-30PN(Matsusada Precision) T1To 7=,
A7 AZIEARO e m, XIZ75umOt 2 —XF YY) X% ETY —iZ
IC-ANION-SW(Tosoh), IC-CATION-SW(Tosho) % M BFERETFHIML FHL 7=,
AvPxzva VIRBATY v h APy va vyErAVE, 35 AADRE
IS W Bn Bk 2o T3, bbb, LTOXETI +3 kVEZEM,
LRELTHHAHERIIZ HOMIHEEEZEIML . T AAANBRE, 4
T AHONBIEE 2> TWHI EERL TWD,
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ﬁﬁgomtz@4#x§@ﬁﬁﬂacmmmswnmm%mwﬁ@k%@
@ﬁ%&%ﬂt&ﬁt%%%foﬁﬁﬁum~hw175»&*@&(A%%
AFVYTITICpH 68 ICHB) : A5 —n( 90:10) % B, BEE
% T2 TYWRVIRIR Fig.1-A) TIIFFER (2) & LB () D B R+ 20 5 0
:hﬁ$n~mvo%E%mm16k\ﬁ&kﬂ@uaBKW§Aku«a&
@L%&EEBﬁéo%@ﬁéwﬁ,%E%WMLT“&Wﬁﬁ?ﬁﬁwk%
&ﬂ@@ﬁﬁk%woﬁor‘awmevﬁme%mu%éuﬁmLt

(Flg I-B) °

ﬁﬁﬁﬁ@ﬁﬁ:woté&aﬂﬁ%ﬁﬁmﬁﬁk%wo%wéiwéﬁm
KEEEZRMTEE . K OKRERREHIL BRI COBBIEER KX < 7
D, TN, STV BHE R HREY 525,

B > ZZHFEIHAI ( IC-CATION-SW, Tosoh) & V& +3A 22 D4y ik
ﬁotéwme%E(@ﬁ@E:ﬁ?A&DKﬁ@EEWWLt&%@%&
@E%I&iﬁ)KﬂTé%4iV®ﬁ&ﬁﬁ%7uybLt$®%FgN:
Y. WHHRITIE 10mM B — 10mM e -bE RO oY BER( TFL
YVTI VT pH 400 IHE) BAVWE, REOKE RAFIEY A—BfL
AEIZHT D BHEHOEHRRE 2RI L RbA S, Tb & Pm 2B< Nd A
6Lui?@ﬁﬁvﬁ\wiﬁ74yaﬁi4y&&ﬁﬁﬁuvbii74—
TRHMETE TIZHNL BMI»BL &, A—&H#T—5 kVEENTSFHT
SHTHR LK N2 0 HTETTAZE BT T,

10000

5000

>
=5
o ‘
Retention Time [sec]

o 10 Potential Gradient [V/cm]
Figure 1 Figure 2

1.T.Tsuda(Ed.),"Electric Field Applications in chromatography, Industrial and
Chemical Processes", vcH, 1995. 13— 2
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Capillary Electrochromatography: instrumentation and Application
Tomoyoshi Soga and Kaho Minoura
Yokogawa Analytical Systems Inc.

Capillary electrochromatography (CEC) is a hybrid separation technique
combining the stationary phase of liquid chromatography with the electrically
driven mobile-phase transport of capillary electrophoresis. This study provides an
overview of CEC including the instrumentation and operating conditions required
to support the technique. As an example of its application, this technique was used
for the analysis of parabenes in body lotion.

1. LB

¥v SV —EBRI/u~vrr57 44— (CEC)iL. Bk su~w /57 14—
(HPLC) iDL N AEEME 72— X R U IF X SV —BIZRELED S b
YAV, RUy7ORDVICBEREEMIZE » TREE L2 EIET 55 LWSYEESH
FETHD, BEBE7a~ /57 4 —Tid. EFRAEECHBRLD D, F
HADKRFEZ/NELLTHI T LERZEL LATNIERL T, BREBEEEL
THRILENTERY, LALCEC Tk, FEOEEEZT WD, T L%E
KFTBHZENRTHETHY ., 10 FERULOBRBEMLAETH S,
Hewlett-Packard #HiiiiRSaE LTHH T, —ETH v 5V —E&K kB (CE)
L CEC A2 HPP % v 5V —BRKBIL X T A2ME LE, COEBER
WT, CEC D& 1F5 A - REHEMICEX 288, SEABCLIERNE, &
BROERUES LRI L, FERBOEAFIE LTRF ro—varfor
FTRVBOREERITo T,

2. £R

BRI, YA F— FT LA REBENBLEHP P X v 5 ) —BRKB S =5
A (Hewlett-Packard 8) % {#/ L7-, CEC D H 7 Lk Hewlett-Packard ! CEC(
Hypersil C18. 3um (P& 0.1 mm, £& 335 mm. FHH| Hypersil C18, HI7¥
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£ 3um) #4#A L7, BEBIZIZ 25 mM Tris-HC) pH 8.0/ Acetonitrile=20/80 *
Avie,

3. BRBIUEE
Fig. 1 12 11 fEED < TRVBBLUSREERIEBRONESR L R L,

Thiourea FBKRFEM D~ —H—L LTHVE, 20 11 RYDOE— 2 DIEFGE
i% 65000 EXA>& 80000 E2Cdh Y . HPLC ICHEARTIE A NI B EREBENE bhi-,
BRNHEOFRMEIBESHEAE, MEZALEL L. 04 LN, EmHOTRE
EXEEAFED 0.8-1.6 %, MEFEALED 2.8-3.8 %Toho7z, Fig.2izKF 4+
Y AVHONRTROBEDUEERE TR L, U— 7 (2RSS L UV AR7 ML
D—EILLVEAE L, ThODRRLY . CEC X EMEIz LTH/CTE S
ARLRGHMSTFETHD L Ebh 3,

mAlY 2 "]
300 28 5
X §|s 35 £
s o ...:_ Q ?
250 £ 1c ]
, o T < &) ale
! ocy b [ 2
D2 0: (1} 1] 8
200‘ gag 2 25 S
: gfg © 2 g
. $88c8 ol
[ L
£3388% ¢ 20 - £
150 2ESeE D @ w
Sags o 2
gl &2 & 2 15 2o
100; 1R NER: s 88
£ 3 g 10 &5
; = 2 S 8s
5 : z w 3z
& 5 e3
: C ;L Mm_.\_,
0 J 0 e
0 1 2 3 4 5 6 7 8 1 2 3 4 5 6
Retention time /min Retention time /min

Fig. 1 Capillary electrochromatography of Fig. 2 Capillary electrochromatography of
parabenes and polycyclic aromatic parabenes in body lotion.
hydrocarbins.
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Optimization of the Separation Conditions for the Long
Reading of DNA Sequencing Using Capillary Electrophoresis

Equipped with Laser-Induced Fluorescence Detector
Hideko Inoue, Yoshinobu Baba, Mitsutomo Tsuhako
Department of Chemistry, Kobe Pharmaceutical University, Kobe 658, Japan

We have been shown that the separation of DNA sequencing reaction products
with cross-linked polyacrylamide and Hydrolink Long Ranger Gel. More
recently, non-cross-linked polyacrylamide is proved to be useful medium for
long DNA sequencing. We investigated the effect of the electric field strength
and capillary temperature on the separation of DNA sequencing reaction
products using 4 % linear polyacrylamide. Sequencing of 960 base DNA was
required for 125 minutes at 74 - 100 V/cm (a shingle-step voltage gradient
technique) and 30 °C.

(Rl b -F/a7a0¥zs FOBIEISUMEEEXN D OB KGR Y

BT HDNADEREFI 2 TRIFTAILTH B, FYEF ) —BRIKEHTIL,
—f%12200, 300 Viecm& 2 o 1B THREICHEIT T 5 Z L ICERASBIANTE D,
300 ~400i5£EE T THODNA., BEHBELAVLIILIZL VESFTHEATS C
ENTEBLH ol LPL, ¥4 XDKEVWDNAZBEIT TH L DICH,
BB EEEERL 20TR 5w, £ T1000I8EI2EDODNAL ¥ —
DLV VT BIDDOEFIZOVTREL 72,

[RE2] ¥ 5V -BRiKkEHEEIZ. BECKMAN P/ACE System 20508 & UF
BAVRBLLEFvET ) —BRKEI— V-V —BEERB VAT A2ERLL,
DNAY— 2 2 Vv Y IRIGERPIE., 77— b LTHERD —%H
DNA(M13mp18) 2 L. /I —* > z v~v— BDSequencing KitiZ & h 4R L
F2bDELY ) —NVHEBL, BAA Y RVAT I FCEILTHV:, $¥vES
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V—BREB LUHERER ) T2 YNT I FHAVIEHEOSNY Uy Ly Je—
NM QYo EN) 2FRELTHW, 4 7Vi390 °CC25 MIMEM 31T -
7%, BEKEIICEA L, BHEIX Y X~k TEBR-TMREBSH LAV,

[BREEFE] FvV5 Y -ERRKBICBV T, DNAOSEC BB 522 &
BZeHETFELTE, Z“VHRKR, BE, 3+ €5 —DH AL, 2+ =Dy
T ARBE . REHHE . DNADIE MR 2 EMXMONT VR, b DL&ftD
FTHORHEDNATZ T 7 A ¥ FOFHITE, FLVIBEBLUBE R BEL
FTHAEZ EDbh oz, RHFETIE. 1000EEBEOEMDNA TS ¥ 2 ¥ |
DY=FLY I VT RERT BT, FIVIBEE~7 %T). EEE(0~05
%C). BHi(74 ~300 Vicm), ¥+ E5 ) —DH 5 ARBEEQ0 ~50°C) ¥ #hEh
ZALSETDNAY — 7 2 V¥ v 7 RIS E RO S UL OREAL 21T o 12y —
BBIS, TVBEINEVEEE, FUDITHBHET DAILIKEL LD, kEnH
A ZODNADGHEIZE LTV 5, £ T4% L) BRI IR D IELRiE K Y 7
ZINVTIFeHW, RBMOEEETHELT- 720
GRITIB A% D FEEER ) 72 )

] 5Vs 56
¥y

V7 IF,BH74 Viem, ¥ x5
V—DA T AIREI CCHOEMT,
BECTRELL-Y—2 Vv s
BUCEB %558 LR TH 5,
K- 0LoHFRTS54<—%
BUCHEEHERLTWE, @k
oD LI, 700 EREBED
DNA7 5 7 2~ MiZ13053 LI ” 76
SGHETER, TIIAFTHFLVE | 2 %7 “s
SHRB LB EBIEOBE(LE WWUMMMMW\MM
BELTV2, S0, THEREEY F—k % 4
TIb§., DOSIEE L HE <
THLDIC, FHOBFCESL, "
H<{T53% $55E(80ﬁ‘ﬁ574 Viem T4 Y T 66 e o 789)'

l 697 7
L2100 VemICBE* 3+ AAJ\AMMWM

-
wmmwmw,

160

BYERAWE I, 1000EHEHE 1w i E % T40 min

FTOHODNAT T 5 A Y hOBIFIC

Separation of FAM-labeled C-termination sequencing product of
ﬁt% L7 ° M13mp18 by capillary electrophoresis. 8

Capillary; total length 27 cm,effective length 20 cm, Gel; 4% T Linear

polyacrylamide, T; 30 °C, Sample injection; 5.4 kV 10 5,
run; 74 V/cm, current; 5.9 pA
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Conformational transition of a long DNA chain under
elctrophoresis in uncross linked linear polymer

M. Uedal, H. Oanal, Y. Baba2, K. Yoshikawal, M. Doil
University of Nagoyal, Kobe Pharmaceutical University2

Dynamics of an individual DNA during electrophoresis in linear polymer was
investigated by means of fluorescence microscopy. From this, it has been found that
along DNA like T4 DNA(166kbp) shows conformational transition under electrical
field as function of host polymer concentration.

HEABEHMBLEAVWCESEDNAOEEHEICK > T, linear
polyacrylamide(PA)D & 5 B IEBREE N FHEBTKENTSDNADS
AFZHORERRE, ChiTKY. TADNA (16 6kbp) ODLOLESH
DNA(L, host polymerOREICIEUT. TOXKBIEEEZEZEZD LN
Hipofz. host polymerDEZYRECOBEZEEETIE. DNAMEH
BOEBERVED USEREICE > THEM T ONZEMLEESHEZTD

(Fig.1a)). host polymeriREZ=5ICEIF5E. DNAILBEDKRE
SEBLTED | FREBOFEXIT DL ICIEB(Fig.1b)). ChHDE
<EHSBHE—RKBEORS vF &, DN ABhost polymerk V+4
[cRWWZ &, host polymerHEHDNAICMIK ZENTEBITET
ARV E. ESIEANDBBESEICERTHHICKEVNE NS REER
72U T, host polymeriREZZEA T EIFTEZ S,

PURPOATIE. COLOBERRARORIZ AN XALAZES
T5EARBIC. REDNADKIEELRZEDOTFEMFEREDEIC, KX
DHEEEIIEIRHONADESENBEDOTREMHICDVWTER L TV,
¥k, RRI—-SB/TE. EFFO+—o < EHVTDNADKEIDE
FERTWELEITIBEDOICTEFELADT, BiEZRANSDESNIZE
BRURBTALENFTS,
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a) U-shape motion b) I-shape motion
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15s
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Fig. 1: tinear polyacrylamide FOTHLE /T 4 DN ADFKEITAE

a) PA3%, E=10V/cm,DN A8 USERRERZREL., Bl

1- 4, ChEBUELESSKEML T, UED5I>hhy SHBEIL

o T, YV REVERTERZT S,

: b) PA7%, E=10V/cm,DN A{ZHIZPURICIEB S &13/x<. Bk

D | FREOEEKETS. 4L L THALKETHY., BEAIC
Slobpio/=DNADBEL T LEDBENL | PRAEES (38,
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CAPILLARY ELECTROPHORETIC SEPARATION OF HUMAN SERUM PROTEINS: FROM
FRACTIONAL SEPARATION TO COMPONENT SEPARATION

Kanenobu Kubo

Faculty of Pharmaceutical Sciences, Kinki University

Eleven commercially available protein preparations from human serum were
subjevted to capillary zone electrophoresis (CZE) using a linear polyacryl-
amide—coated capillary at pH 7.4. Each protein was found to show an
apparently different electrophoretic mobility and an intrinsic peak profile,
except that low density lipoprotein showed no peaks. The migration order was,
on the whole, consistent with that observed with electrophoresis using
cellulose acetate, as well as an uncoatedcapillary. Subsequently, a mixture
of five of the protein preparations was separated into individual components,
as well as individual isoforms. This high resolution was not obtained with
CZE using an uncoated capillary.

1. B
MPCOEAEREOEHI2VIREEAHORERE ., KBORKPRECHERE
RERALBER2V0T, N u—2AT7 7= RELTTH O -5 V2K
LABRERBBCOEHMRAAIRTVS, BE. ChokfROIMAEAFOHOH
FLCHHEEL LT, Bl e MEMEHI L+ S5V —/—vBLKE (CZE)
REBEhBDHTVWSE, LIAL, COFECRENHOPHERKBERAF+ES Y —Hh,
kEMEp HiE CciTbh s, ChECcoBIAKBERE., MFEAE2L 5 4Mi
RBITEIONMET, TRE2BASHBRERBONTVRVONRRIRTH S,
FrES3)V—RRAZ2IEOFFITFTH->TCHEAT S, HFAHOAH R BWTH
NEEEDILLTILBRLAONTVWS, T CHBEF v S V—2HVWACZE
KEoT, MFHEAEO” 2EAHE” CRE” A2 oufeic>WwWTRHEL
e BRXOEHBABSO—FAHEMBECEIE, REEZRMLTWIBLXOECLH
BEA33vWEEhoEAGHEMNMOEH 2 HEZ L CMHEES T BRAEL LD,
EHPUEROHELAREHBE LT LEDNS,

2. 28
2+ PS5 — (R Tun, HHE 25 ca, £ 33 cu, KFBVF) NEMmIZ. 7
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RE/TIINTIFOBRAR > THAELL (Kubo, K. (1996) Anal. Biochem. 2
41, 42-46.) . KNEAARTER L, OHRKREORMNI VBB LA OLA WV,
AURRBBRETH+ V5 ) — kYA LA, BRKIEHHE L 0.1 K HEP
ES-Tris, pH 7.4 2RV, BRKENZ Quanta-4000 + » ¥ 5 ) —BAKBER (v
A=) EHVT, MIEBE 10 kV, BETCHFo%,

3. HRER

Ri1k10OBMOEHERMRSOVWT, 2nEhBLARBARD 2o e 21285
hERBRERT. TNENOBEARREFOCIRDBHEZ LCETOE— 2/
BTh-> TEIEBEINB L, 2 LCEARSHOSBIER SN ST & NH -1,
FER2RBSBOEOHEAYERN L LA 2 OXME (A, &3 B RXEH) %
AY. BARBEBVTHHEEA*+ v ¥5 Y —2AVEBE. SEABOY -2 Fu 7
4= VRABRT- ~BEHKY (B1) cBohizehs E2FA—Td-, Th
SORPBRIEHL VT2 I AT FeHBLEL +¥S ) —2AVTHBLATEY,
EORORAREABT I+ + Y5 ) —NEFOERLENLIERGRCH 52 & 2
RLTW3, 5, REFHF + L5 )V — K2V TR+ AREBAEOSBERD S his
ot (RI2B) . (Peak labels in Fig. 1 and 2, a: prealbumin, b: alpha-1-
acid-glycoprotein, c: ceruroplasmin, d: haptoglobin, e.alpha-2-macroglobulin,
f: alpha-l-antitrypsin, g: transferrin, h: alpha-2-HS-glycoprotein, i: C-
reactive protein, j: conponent C3. LFIETCHONITHMERITAT, FOTLY
IVERIBRVWEAMBESROWCEHBOhEERIGRTHE TS,

0.01Au

B |ootau

r 1

" . :
20 30 o 2

Time {min)
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Is it useful to apply HPCE for impurity test of drug substances? - Consideration from
an example of the separation of CZE and LC using each thermal degradation sample
Hirokazu Chiba and Hideki Kobatake

Formulation Research Institute, Otsuka Pharmaceutical Factory inc.,

115 Tateiwa-Kuguhara muya-cho Naruto-city Tokushima 772, Japan

Abstract: It was argued that CZE method was useful for the evaluation of impurities in
thermal degraded aqueous solution of a peptide compound as drug substance. It was
estimated by the comparison between CZE and ion-pair HPLC in the separation
conditions and other factors. As a result, it was thought that it was necessary to use
both methods in parallel for the impurity test.

Fr 7)) —ESKKHHPCEEZEZRORRICERA T 2RIC—BRHNICE R
ENZDEIAEMEDTHYOEEEZRDBIDODOHERTH 5. EREEL LT,
FetiRRRIC HPCE 28T 3 2 L. LCHEERE<BRESE— RTHHEEAR
TRABTENS, THMAARSA P EEBWTHEELWFEO—DTHD L
B#EIND, EZAT, BNEREREN /7 O—-XT v EN2HED, EDLD
2EETH HPCE 2HVWNEBBICELBSHMNBONS XD RERICHKD 5
WA, BAELUTHBCEERORMYFARICEBOAND ZENTEDDTHAD
MN?CZE E— RTONMZEZRHMN U ZEEREM LU THEARN ZEATNSE H
BRTFR%E 20%KBHEE L THRERFQ05CT3 KefE) L= B0 2tz Hiic.
ion-pair LC Bs CE/- DNy — > D% A, HPCE Bz EH I 3 EHIC
DWTEZ =,

EEB FyESU—FBRKBEBIISM1A— R7 L1 REBZRBRGIEREZ
210 nm) L 7= Beckman 5510 Z A\, F+ ESU—F a2 —TIZIIANE 50 ¢ m,
EX 7T cm BEPE : 70 cm)OEWNED T 2 — X R U BEZBAWE, 2RO
FrPS5U—Fa—T0OREITI23CTHEL., MEEARZIERMEET40H
BT o7, EREIL 40mmol/L, KUE., 12.5mmol/L WHRTE T MU L,
2mmoV/L Kk MU I ADEER(PH 8.6)% Ay, B/EIT 30kV T 17 /- [EvkE)
2o, ERICERLHRZEIMAMEROD D ZHYUTTERL =,

&R 1.CZE TOREOTEL EREOKRNT. V) EE, RURECSEEY
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BRIE/2 & DRER TIIB L RAMILER X Nl - -, TR ion-pair HPLC %
TRENTWS O S0 ERBEL THEIOEFig). ZHICHLT, T
BREMRVEE TREREZEAODEEBICHBOXRENEE TN, 2hTh
40mmol/L, 12.5mmolVL DBETEHAL-EZDBHEZRTIRERSOP—» %
B8H4 10 FOC—IBN@BD SN, Blo, AY VF TR ER-ETERED
RELZRDENTHET MUY A% 2mmol/L OBETHRMT 2 Z &7 Lis.
2FY UV —Fa—TORBFELDNHOKE LRORMGT THEEL %
MUIZERIZ, AU FROFMMES D5 BE(migration time & LT 10 55H4436)
PATELTHDZLHHBALKE, ZORRIRFa—THOKEETILHY TfTo
IR TRABANOERSEOHEENEL, KRLENZVHOEERINT,
ZDBRBITIIFATOF 2 — T H# T 0.1lmmol/L. HCI & 0.1mmol/L, NaOH
DORETHED CEAHRNTH D, ZOBEICLY, FIFHEIEREIN:. 2
DERDDBEDRINZ Fig2 IR TEY THo 1=,

3.CZE KXW ion-pair LCOHE - SHOEE HBRTF RAKTER D e L
IZDWTD CZE T ion-pair LC DHEi%T - =78 & & bRBE FIzB L
T—R—EV’HD. REEN B -V FHF T TREOERIZOVWTOELED
WEEWE IBNH o7, HEHREESICIISRMICHOE - SBRELALE & 1
7%, ion-pair MEZMAT 55 — XA TRMERFTICEL ETIZE < OBRIZ R
BIZ0BHL LRV, ML T, CEMS DEAICL-> TIRATFRISEH
BBICFICASAREE D H D . MERITAD—B) &5 2 & S BN DFEE
BFEND, 25— T, EEGZORMMREE LT ion-pair LC #: & HPCE
BEHAOUSE TERTAONEE LN EEL S,

r—-—-—
o IR RN 0! Dvxvel §, loel 1, Ry |

EETTIrrrrrey PN WP terecerteteiat et bee sebematiiaiars cnen

A

o & =
| R N

riep®

e 8§ § i

3

-am

W ” I COE Y ] Y 1= : i——l . H H - ); - I---'
[N T (ata) n.mj
Fig.1. Chromatogram of thermal degraded sample Fig.2. Electropherogram of thermal degraded
solution (mobile phase: pH 2.6, 10mmol/L sample solution

potassium phosphate buffer added sodium hexane-

sulfonate as 7mmol/L - methanol mixture (99:1 )
used ODS column) 18— 2
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Chiral separation of NBD-amino acids by capillary electrophoresis
using cyclodextrins

OMakoto Tsunoda, Masaru Kato, Takeshi Fukushima, Tomofumi Santa,
Hitoshi Homma, Kazuhiro Imai

Department of Bio-Analytical Chemistry, Faculty of Pharmaceulical
Sciences, University of Tokyo

We studied chiral separation of amino acids derivatized with 4-
fluoro-7-nitro-2, 1, 3-benzoxadiazole (NBD-F) by capillary electro-
phoresis using cyclodextrins as chiral selectors. Firsi, We tried in
the micellar electrokinetic chromatography (MEKC) mode, but chiral
separation was not achieved except NBD-Ile. -Pro. Next, in the
capillary zone electrophoresis (CIE) mode, some NBD-D, L-amino acids
were chirally separated. ‘

1. B8

BR4BEIC, D.L-7 2 )@ ®D4-fluoro-T-nitro-2, 1, 3-benzoxadiazole
(NBD-F) iIC Xk 58 (NBD-7 2 /) MHPLCICB W TPirkle® F S IV B &4
ERVWABZLIIORERBEZhZ I E2RELEY P, —F., FrEES5Y—
BRI,k (CE) B—MICHPLCE ERTHEWHBEEZE T I EMNQ5hTHD,
HE, XFREBOIEIMED LI DELTENES<AHAWSLRBZ EDICA>T
W3, EZT, CEICKBNBD-T X /VEROXEREZEANEL TERET- 1=,

2. 8
2-1 NBD-7X/BoOAH

SaM7 X JERKIE 20 LT, SOmMAB U REEBE R (pH 8.0) 201, 20mM
NBD-F (7 hrZ bUINBE) 30u1Z2MA. 60CTHHMEILEIELE. 1%
TFABHBZI1300 IMAH02RBBRELTHOLE,
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-2 B/ERUkWSEH

* v ESU-BR kB3 ®ICE A &% %CE-990 system#, BRIz X CE-970
UV/VISZ, #BF vy ES YU — 123N EO0un. £ E66cn. AHESIcodD 72— X
FDUﬁ#vE?U—EHMtuﬁﬁﬁtm;IMM$U$ﬁﬁﬁ(w8A)E
vﬁnf#XFUD(CD)%#iwtvaﬁ—&bTﬁmbk%D%mu\
Et»%@7D7F7§74~(Mm)f—Ftﬁmfmstw&bTny
VBT MU UL (SDS) Z100mMM A 7=, H/. BEIZHELCTERE (urea) %
MA. BB EIZ4700n, ED 0@ IE 1T 25KV, SEEBEIIIOC T 2,

3. BRLER
MEKC:E——l"l:-?a‘bl'CBﬁﬁéb\&iT-CD@iﬁﬁ’&&ﬁbtc‘:Cé\ 150mM
v-CD. SM ureaZ dkBMICHEMU =& &, NBD-lle, -ProMRE 4B h,
LLBAE, TOMONBD-7 2 /BIEDLWTRAHLEABEIZIS LTINS

oEEEREI NN R,

TIT. FvyESV—/—BKkB (CIE) E-—RECBWTERZTo L&
5. 10oM B-CDZ¥|EHICHEML =& %, NBD-Ala, -Glu, -1le, -Met, -Pro,
Vale ENKERBEN, £, SHBHEMIZMEKCE — RIZHRTH %S 17D
fBanrk. Fig 11z, NBD-lle,-Glud T V7 bOT7xOS5SAh%ERLIE,

CORRNPS, NBD-7I/VEBEOXREABITEWTRMEKCE— R LD $CIEE —
ROBINRHBTHB RIS, BE., LoRAICEEE2RELTED.
TORREESDTHETSDHbDTH B,

NBD;D-IIcﬂ
8 NBD-L-lle \ NBD-D-Glu
< NBD-L-Glu
U
L~ —— {s~--—~— - -
I{ I (] \" | I 1 1
0 1 2 3 4 5 (min)
Fig.1 Electropherogram of NBD-D,L-Ile,Glu
3R

1) K. Imai, et al., Biomed. Chromatogr..7.177 (1993).
2) T.Fukushima, et! al., Biomed. Chromatogr., 9,10 (1995).
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Enantiomeric Separation by Cyclodextrin Modified Capillary Zone Electrophoresis: Effects
of Compositions of Dimethyl- 8 -Cyclodextrins on Chiral Recognition

OHonda, Shuhei(1), Otsuka, Koji (1), Terabe, Shigeru (1), Kimata, Kazuhiro (2), and
Tanaka, Nobuo (2)

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

(2) Department of Polymer Science, Kyoto Institute of Technology, Sakyo-ku, Kyoto 606,
Japan

In cyclodextrin modified capillary zone electrophoresis (CD-CZE), various CDs are used to
achieve chiral recognition. Electrically neutral dimethyl- 2 -CD (DM- 3 -CD) has been found
to be effective for enantiomeric separation of various ionic drugs. However, we found that
enantioselectivities achieved by using DM- 8 -CD obtained from five different suppliers were
significantly different from each other. The reason was due to the difference in the
compositions among the commercial products, which was shown by the liquid
chromatographic separation of each product. We further estimated the structure of each
component by NMR and mass spectrometric analysis. Effects of the substitution degree on
enantioselectivity was also studied.

1. DI

¥ A% )v-B-CD (DM-B-CD) %% VHBIFICHV 5> 707F A NIVZ 3 E
Yoy —v— Y BAKE (CD-CZE) =& 5 LERMGOFEICBNT, Rioli—
# — 8 AF L7:DM- B-CDE M L 7o & s & » TS E DEREICKE 2
2B L5, HULA— B —I2 Lo TDM-B-CDIZBIT 5 X FVALORE EYD 5
rbThDLELbND, EBIZSHA S AF LADM- 3-CDEAVTHBIRE L. rz
5. FREDEBICENH LI EDPHLP LR ST

= 2 TIiDM- 3-CDE AV /2CDCZEIZ L 54 F S ARBEOREFTEICBNT,
& ODM- B-CDORFRINENE., RFENLDAF NALDORZIE R Bk WS L
Pk BICOVWTHRET 5,

2. ER

% ¢ V51 —B& KRB 12 1XP/ACE System 2000 (Beckman) %, 7HE¥ ¥ ¥
) — 12 IPESO g m. £E37cm. AEHRE30cm DWEELED T = —XFYYhFXE
51 — (Polymicro Technologies) %. Z#E##IZi310mMDM-3-CD (pH25) %H
Wi, B EIE2000m. EINEER22kV, BER21CE L, RRUCIBE LD+ >
et /)0 kol AR AR
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3. BR-£8
Fig.li"A. B, C, DRUED5## 5 AF L7:DM- 8-CD ¥ V2 /2O R F— LB

& (RHP) DX2ZHHMERT . RHPIZEHEODM- 8-CD% HW -4 oA Esh
MDD DTRH/F SN TRV, F7:Table 112, RHPEF ¥ 3 & IZonT, £8
ERDOBIIKBBEED LAY S RO 7 SHEK (o) R+, RHPE SR, 74
/RWTROX =% —T L HEITbRAN, ZOBEICIIEIES (WAPNN T 17
AEHIOV T A —h— IS & > TREMANEDOR L 5 = & B < s, R k&R
A, B, CRUDHEND b DIZ BRI L 72 FEMI OB % B35, EHRO b 01t
BHBOODLBRELRRIEREE LB Lot

H1LODM- B-CDEHPLCTHHTL & 25, A, B, C. DHEO Y 0z 1=2o0
E—Z IS NI L, BHBO b OB R 5 — N DY AR

NMREUHRESHICE Y. DHROSEES DS b0 1 Didfifr heptakis(2,6-di-O-
methyl)- 3-CD, &9 12id hexakis(2,6-di-O-methyl)-mono(2,3,6-tri-O-methyl)- B-CDT
HHZEMNRESATVS,

A ALt O
'@'g“(mz)a a

Reduced Halopertdo!
ooz2ass. |
B c
D ’\ VNE
) L) L4 § L L) LJ ¥ 1] 1
6 7 imelnin 9 10 6 7 mebuin 9 10

Fig.1. Optical resolution of RHP by CD-CZE with DM- 8 -CD
Table 1. Comparison of a values for enantiomeric separations of RHP and ketamine

Suppliers RHP Ketamine
A 1.000 1.015
B 1.000 1.017
C 1.000 1.018
D 1.000 1.016
E 1.017 1.009
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DIRIR T SEANBIZERT  MER TR FESE

Effect of the Surfactant Structure on Migration Behavior in Micellar
Electrokinetic Chromatography

OSahori Takeda”, Shin-ichi Wakida", Masataka Yamane", Kunishige Higashi" and
Shigeru Terabe?

1 Osaka National Research Institute, AIST

2 Faculty of Science, Himeji Institute of Technology

We have investigated the effect of the surfactant structure on migration behavior in
MEKC. Three different anionic surfactants, sodium N-lauroyl-N-methyl-f-alaninate
(ALE), sodium N-lauroyl-N-methyltaurate (LMT) and sodium dodecyl sulfate (SDS)
were used. They have carboxylate group, sulfonate group and sulfate group as the ionic
group, respectively. ALE and LMT have amido linkages. The difference of the migration
behavior of phenol and aniline derivatives were compared among the three surfactants in
terms of the capacity factor.

1. FLHIZ

FrIZIINET, IEABE I v~ T 7 40— (MEKC) IZE31) 5 FEiEHEH
DS L YHESE L OBEIZHSOVWTOBEEIT-> T3, Sk, BEEOR
75 3WEORA AU HREEEANZ AV, TOQMERICOWVTIHE - RH
L-RRE2HBET S,

2. ER®

ERIZIT., KIBEEFRCAPI3000% AV iz, ¥ T U —IZENESOQum, £
X62cm(BXESOcm) D7 = — X K Y A% (GL SciencettB) 2 v -, FmwmiE
HHNZHOWTIX, N-F o aAf-N-AFNL--7T5=F bV U AL(ALE) i3I
W77A453I 09080, N-FUaAA-N-AF L&) 2} kYo LA(LMT)
AR IANZEYFRFNREEZZT. HBEFTI AT MY U LSDS) LT
AIATAIBOFREERAVE, AV-REEEANOEBELXRLIRYT, o
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B IRIL0.0SM O FE TSR % 0.02M 7 Bt - U o BRI AR IR (pHT.0) 1o IS L
THBR L7, WEIZENMNBE20KV, BECHOEMET T,

3. #HR

HAURBHEE LT 7=/ —AFBLOT =V VEE RV, 2h b D4y RES
BT, FEEK) ZAVTHE: - B LE, 7=/ —AETRE2I0RT
£912, T FEAERDALERB X ULMTZ A =154, SDS& 1387 2 55 8E%
BETRLIL, £, T2V VETCRENTABERDISBEHLTL. S o1
FHLRNBUETHDLEION S,

N-Z004 N-N-AFIL-B-P5=>+ kUL (ALE)
0

/\/\/\/\/\/‘\N/\/CO{Na*
|
CH,
N-S90AN-N-AFNLEIY2F FYSHL (LMT)
0o
/\/\/\/\/\/U\N/\/SO;Na‘
|

CH
BB EFILF RY L (SDS) 3

//“\v/“\v/‘\v/“\vzﬁ\vxﬂ\OSOJNa~
B1 RAV-REEER L OME

a0 | g g-‘,-_,.}. --@--phenol
: --Q-- o~cresol
! --A--m-cresol
.x . ........... .‘..- \-'.. "A‘ ~p-Cf880|
20 } A * -l o-chlorophenol
A SRR "'«e.;:::;;g --[0--m-chlorophenol
- 4 - p-chlorephenol
@ o o
0.0 . :

ALE LMT SDS
2 7=x/—NEICX D550
4. TR

1) 8. Takeda, et al. J. Chromatogr., 1996, 744, 135-139.
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Hydrogen-bonding Mode CE in Non-aqueous Solutions
Yukihiro Esakal; Masashi Goto!; Kenji Kano?
1Gifu Pharmaceutical University; 2Faculty of Agriculture, Kyoto University

Poly(ethylene glycol)(PEG) was added to non-aqueous electrolytes solutions
to make a more effective hydrogen-bonding mode CE. As expected, drastic
change in separation selectivity was observed and the evaluated complex
formation constants between PEG 400 and substituted benzoic acids were
more than 10 times those in an aqueous solutions.

HE Bof. e REAREREZAVW -y S5 Y —BKKENEOHENRER
FENTWS, #HFRKRZANDZLIIBITARERAKDO—DIL, BESTFE
SO N v ASFLBERBOMEERARTZE DKBIEH~ORKRTH S,
KBTI HO W) BOBRF N FREDICERICEET D20, B EMEE
RAORIRIE—RICAFITHS, LrL, BYURBELZBIRTENITENCRN,
HREERAPTHERICEATE, BINROEEBRMEOTENBIFTE S, Held
RY 2—=FMEEMDOKRET 7t 77 —fe2FAL T, BEE ORICET BK
RECHEREIERICE S HHE—F2 CEICBALTE -, 2F L, KD
BREBEZRAVWTE D, To4BET— FiX PEG 2 v L BRBOBKE
MEERICHB SN THRMCHBIELE-:EX N5, LiL, T
=hINBREDTTaT 4y ) REEREPTHNIL, T—TLERL OKERLS
HHEEERANS LY EENICKESEBICE B 31T Th D, ULOBELY.
ETFNVABHCBBREZSERE Y AV T, PEG400 #FmMLE=7E r=hrU A
FROEMIEP T CZE 21772 -7-., PEG400 OEEL(LIzRHT 3 SEERBIRED
FEBET D L i, BRIKBDBBEDKEEE T LT PEG-IAERIOH
BERAOKE S EZFML, KBEDOFES L HEE LT,

B 3B : benzoic acid (BA), p-acetoxyBA (AO), p-acetamideBA (AA), p-
hydroxyBA (HO), p-aminoBA (AM), p-toluic acid (TO), terephthalaldehydic
acid (TP), o-phthalaldehydic acid (OP) &M : n-Bu)NCIO4 + (n-
Bu)sNOH + PEG400 (0-10%) / MeCN k& : 210nm EE : 15kV, &
¥ : 3-5 pA  Capillary tube: 500 mm(effective length 300 mm)

RREER Fig 112, KFRQA). EAFRB). KR PEG400(3 %) C)SHD
BRELAVE-BRKBEE27Y, PEG 28 £ W IEKR TR, kEBNEIC 1L
ERVBKRTHE LR >R ORERELICHBEL TS, Zhit. E
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CREMOEIZE > THE 2 DY 4 XOERIZ-E Y Lz b0k Bbh 5,
REBEOBECENHTWATEELLY . SURNTIFETHS,
PEG400 8F R Tit Fig. 1 ICR &N B L 510, k& < KBIEICBLNRE R 1-,
PEG400 iIBFEHOEE TV T3 L Bbh3DT, ZnEAEEEOK X
RHDIFEMBET S, AM, HO, AA ONBREZICHICBE L - bl =
INONREWKRRF—THB oL & —F+ 330 END, LAMTR > 7-KE
(PEG B%) L OB AM BELMHEERALE L 3HY . Zhiis
PUZAKR BT —BEDBIBB 71T S IR X 9, RIEZBRBTH B, FKRZT
& ARREEB L TRRVIEVBETIZ->& Y L PEG ORISR (EHIE
DEAL) BHND, EECHEERAOR /ISR OP 2 E8IC LTRAE 7
PEG400 & DSadmMRERIL. ARICHE L TH 10-30 fE0EEF L=,

(A) (B) ©)
0 0 0
3-7
1]8
)
1 4 1 41:3 7
3|56 8 6
5 5
8
bl - .

10
20

Migration time / min

Fig 1 Electropherograms of eight substituted benzoic acids
Electrolyte solutions: (A) 10 mM phosphate buffer aqueous soultion(pH 7.8);
(B) the non-aqueous solution (acetonitrile); (C) added PEG400 (3%) to (B)
Peak: (0) mesityl oxide, (1)AA(2)AO(3)HO(4)AM(5)TP(6)TO(7)OP(8)BA
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Enantiomeric Separation by Micellar Electrokinetic Chromatography Using Novel Chiral
Surfactants

Mika Sugimoto*(1), Koji Otsuka(1), Shigeru Terabe(1), Tatsuo Oida(2)

(1) Faculty of Science, Himeji Institute of Technology, Kamigori, Hyogo, 678-12 Japan
(2) Department of Chemistry and Material Technology, Faculty of Engineering and
Design, Kyoto Intitute of Technology, Sakyo-ku, Kyoto, 606 Japan

Two kinds of chiral surfactants, those derived from tartaric acid and the others derived
from glucose, were used as pseudo-stationary phases for the separation of enantiomers
by micellar electrokinetic chromatography (MEKC). Among these, 2,3-dodecoxy-1,4-
butylene disulfate ditriethylammonium salt gave high enantioselectivity for
phenylthiohydantoin DL-amino acids.

1, XIS
KHEFRLFATERER I L VERUBREHE LTAVE I LABE o b
7774 —(MEKO)IZ & W X RBBOFENTE LI LIMOATV S,
EREFWMEEALE LT, ChICEABES,. 73/ BR UL Y58,
CLEHFEAMONTWE, AT, FRAZERREEUNTH 2 BARRREN
ggégﬁw:—z%ﬁﬁémme&MEiﬁtLfmw\%iﬂﬁwwﬁ
Y L?t:o

2, EBR
¥y ¥7Y) —BRKBHEEBITIZ, BeckmanB! P/ACE System 2000 U'BioRad

BBioFoucus 3000 System¥, ¥ ¥ £ F 1) —{Z{3Polymicrofl N 72— X F 1 %
FrETY—-2HV, EINEEI20kV, BHBEEII2S54mm, $+E¥5) —0
mBEIX25CTEBEIT o /2o WKEPBICH, 20mMY) ¥ BRI (PHT.0). SOmM
bPUR—Y CRRIERE T (pHT.0) R U30mM Y) ¥ B — 30mM & v BRI IR
(pPH7.0)Z v/, SRENEMERICIE. bis(N, N'-dimethyl ) tartaramide 7 578 & h 7>
2, 3-didodecoxy-1, 4-butylene disulfate® 2 b J 7 A3EXiE, 2F )V ZF N T v E
=9 438 (Fig.1) K Ualkyl (C ns XLIXC 1) glucoside sulfate® - b 1) 7 4 Hi(Fig.2)
RV, BEHCIE, PTH-DL- 7T I VBRUZOMO ST I ki 25 ) — N —
*‘:‘gﬁ L 'CFH ‘/‘7‘:0

3. &R
(1) BEAEBERFEARTIEEN
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Fig WI/R L72F b V) 9 A O FREIEMH15mM % 20mM 1) v BUERRE % (pH7.0)
KERBL, MYz FALT7 v EDY LB D REIEHR15mM % SOmM® b 1) % — )
v BRIE/RE W (pH7.0) \2¥5#% L7~ PTH-DL-7 3 /B8, b Y ITFNTre=ry
LEEROWAFTNEY & CRESEHTE 7=(Fig.3)e L& L. Fig3L 4D PTH-
DL-7 X JEREDNS-DL- 7 3 /ERiZ. ESE IR o,

(2) 7V a—-AFBEEREIELER

Fig2ICR L AT VR VENRL D F ) v 455 (2)30mM % 30mM Y s —
30mM>k Y BRAEREBEHT.OICER L. 7 b Y ¥ A3Eb)ISmMA20mM Y vikts
RGUIEB L b OBV, REIC LR CHAVAPTHDL 7 3 BErHAV
7l A TRPTH-DL-7 7 = Y b TR ICRESEE L, L L. o
PTH-DL-7 X /BREDNS-DL-7 3 / BEid, BESENIENiho e, M) ix, &
Lo b REFML L h o,

OH

HO
H o OH
(a) —
CigHzz —oO

O—SONa
C, oH>50
i rosos' 2X (b) Na* O 2
- a 0O-Q-
C1aHps07 0505 c'Si °
X: N N°'HE o R
¢ Na’ or N'HEt,
: HO OH OCi2.5H2s
Fig.1 Chemical structure of Fig.2 Chemical structure of
used tartaric acid derivatives used glucoside derivatives
Val
8
o
e
L
8 H
5
§ 3 -
£
8 !
H a s T :'_—;.

Time (min)

Fig.3 Separation of five PTH-DL-amino acids (Ala,Val, Thr,Trp,lle)

Separation solution,S0OmMTris-phosphate buffer (pH7.0) containing 15mM
2,3-dodecoxy-1,4-butylene disulfate ditriethylammonium salt. Capillary, 50 4 m i.d. X
S00mm. Applied voltage, 20kV. Detection wavelength, 210nm. Templature, 25T
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EVALUATION OF pH GRADIENT FORMING ABILITY WITH SYNTHESIZED pl MARKER
ON CAPILLARY ISOELECTRIC FOCUSING
Hidesaburo Kobayashi, Miyo Suzuki and Atsushi Yanagisawa
Department of Chemistry, Faculty of Science, JOSAI University, SAKADO 350-02,
Japan
ABSTRACT

Capillary isoelectric focusing (cIEF) is a potent method for estimation of
isoelectric point (pI) of protein. The resolution of pl measurement of protein is
depend on pH gradient which is formed by carrier ampholite. We tried to evaluate
commercial available carrier ampholites with DNS-derivatives from peptides,
chymotryptic digest of protamine and carrier ampholites as markers.

1. Leic

o BOBESR (p 1) MEEERSNVEKKBIC L >TITORTELED, EEXFY
v ) —SRHEABEERME (cTEF) 2HVWA @i p [ QREEPREZNhDOH 3,
clEFIIMSEEREEEY (FvVY—7r74x34 M) IZ&bFvr 3y —iCpH
REEER L. YN VAEHFBREITCEMTISAETH 0. BREODBEWVSEHZE
BEDICEASEERNEE LCp IN—H—2FATELHBLETH D, . BEL
EpHAREEET DXV Y—T7 L7154 PERIRTZFEA LD LA EEAVD L
EHEMELRD, RTFFDF ) (DNS) FHhEp IT—H—L L. $EFvyvy
77254 bDF YNV (DNS) BIKERW, FRFvVY—F 7454 D
Hkx Rt '
2. R

FyYoy—BRik#ERIEBeckman P/ACE 5010 ZAV., RHEE 280 BLY
320 nm ZHEALE. ¥vY 3 V—iE3—F 4 7 H5 L (eCAP neutral capillary : 1§
ZESOmm ., RE 27cm . H4HK20cm ) ZAW, BRETHEF+IY—TFTL 7154
FEVZY—INVBITp I H—LORAEMEMEICLDF Y S V—IZEAL.
BEZPT DDA LESER/ -V ENECID A 51 VRUBETHEH T2 5%
AWk, BEREITZ20°CICUTiITFol. RZFFGGHBIUGGGE ¥ nrns
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Figure 1. A cIEF electropheragram of DNS protamine peptide sample
with simultaneous pressure and voltage mobilization. One ul of DNS
protamine peptide sample was mixed with 2 uL of 3.5 % TEMED and
2 uL of (A) cIEF 3-10 Ampholyte, (B) Pharmalyte (C) SERVALYT, or
(D) Bio-Lyte and 100 ul of cIEF GEL and was injected for 2.5 min
using 20 psi pressure after pre-rinse of capillary with water for
2.5 min using same pressure. The electrophoresis voltage, 13.5 Kv,
was applied at S min followed by 2 min of focusing step and the
duration of mobilization step was 54 min, The focusing step and
mobilization step of the field strengths were the same 500 V/cm.
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SEPARATION BEHAVIOUR OF CINCONAALKALOIDS AND LOCAL
ANESTHETICS(CAINES) USING CAPILLARY ELECTROPHORESIS
Department of Applied Chemistry, Aichi Institute of Technology,
Yachigusa, Yakusa-cho, Toyota 470-03(Japan)

Quinine, quinidine, cinchonine and cinchonidine have similar
structures and these pK, values are not so different. It is
important to these compounds in Cinchona plants. In this work,
these compounds could be separated simply and rapidly. And
also, the separation behaviour of local anesthetics, such as
procaine, tetracaine, lidocaine and dibucaine was investigated.

1) BULHic
¥+ E5 ) —BRKHCE)ICEAEZMOEERFIBEZ(HAONT
3, IPLCICHRGBERENE { . FEERGENER TN D5, JEL
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Sy yrvamvEyyam T v RPARGREEHICHOWTHEERY%
HUto Fhs VALY, a4V DTHAVRETF T HA
VBB L LTHEDLIED., BUOBEZ b DI o FETE.
HOEZERLUTREENBY 72 VRS I VORBEBOEEIIOWT
bR U & A, WRNBMLEHTHBMTE S L0001,
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MIRIZE L RID-25008 7 o< b F— 7 EEREF AT, -7 &,
©—7 k. ERKBBEBELE RO, ¥+ EF) —RP—zA¥aqx
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Fig. 1 Electropherogram of quinine, quinidine, cinchonine and
cinchonidine with different concentration of sodium borate
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Xiu-Juan Chen, Natsuki Ikuta and Takeshi Hirokawa
Applied Physics and Chemistry, Faculty of Engineering, Hiroshima University

Abstract  Separation behaviour of Fe(ll) and Fe(lll) ions forming Fe“(phen)32+and
Fe(phen), ** in a solution was studied by CZE (phen, 1,10- phenanthroline) using an acetic
acid buffer (pH=4.8) and HCl solution(pH=1.5) as the supporting electrolyte. Although

migration of Fe'l(phen), ** was confirmed, the separation of Fell'(phen), ** and phen was
impossible.

(#E) Fe(lIDA A OBSGEMTIEL., & \p HEERED X, /KB LYREKD
R L DIERITNZ N, 2D e 7 L DBZHEIHLEEFe(1DA A AT
BIAHNTHY . BRGEETIFe(11) EFe(111) 4 A~ Dspeciationi 3R TH 2., &
U~ {31, 10-phenanthroline (phen) &MDEEA A LA\ SHESHEIE— FTHIULSHE
HJRETH D Z LD TR UL), CZEE— R CHAERTENITTHAD IS
THEI LTV, AT THCZEE— K TDFe! ! phengithkdiidindsihic ol v Tikatd 3
EHIT, CZEIC & B PDFe(11) EFe(111) A A4 Dspeciation B & LT, VT +
Y F IV (ssa) PEDTASEDEETAGH & DCZES A #RET U s T 3,

(5251 CEZEiE & U TIICE-800 (JEOL) %{EH L7z, CZEDODEF + 5 ) —id
PES un. 250, Ten, FRE0. 2en, BIERINEE 1225400, FIANEEIZ]0
kVTH o 7co BBEAIERET D3 BRNEAESHEH Lic, SEBRE L
LTREEE/ Ny 7 7 — QOnMEEESF b Y ™7 L ICEEESA A TpH=4. 8) Db, 10
mMEE A4 (A U7,

Fe(I1I)Af A A3FeCly « 6H0MNH20mMDERCETIUL L1 (BisB%INA Tpl=1. 3) o Fe(l
DidFeS0; - THOH S20MDEHE TR L7z, BRGNS Eh—EROMTLRHIETHE
BEVESEIHRAE L, BREEIAEEE U1,

[RREBEK] HlaicFe(11) Ephend] : JBAMIDIL Y b7 2055 LATR Uz, ph
enDREHAE:4FETHFS &, 1@ &78 - 7ophent D/ — ‘/73\‘F‘e“(phen)32*-'¥= L— h/—
DB NREON Ipheni BBAIL TULVA = EAFEREXND (KIb) , —AFe(II])
EphenDERAIIERBLHRTID TG S & D& S HRETF Tl 2BHITH Y B 7-HE
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a) Fe(ID)&phenl : 3iBASE Fe(1D)i20. 3D < b) 1 : 4iBAFEL ) eFe(ll
Déphen] : 2REFBKFeCIIDI. 3, d) £) Fe(IlDEphen 1 : 3IRAREL o) F

e(ID, Fe(1ID),phenl : 1 : 6/RASEN BHHREITS T54m a,b,cd gl3fff Ny 7
7—(pl=4. 8). e, £1310mEER:(pH=2. ).

1. T.Hirokawa, K. Nishimoto, and F.Nishi yama, J. Chromatogr. 4, 723(1996)389.
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Separation and Analysis of rare-earth ores by means of ITP-CZE
Hironori Sato, Natsuki Ikuta and Takeshi Hirokawa

Applied Physics and Chemistry, Faculty of Engineering, Hiroshima University

Abstract Isotachophoretic fractions of an ion- adsorption type rare- earth ore was analyzed
off- line by CZE(ITP- CZE). This combination enabled the analysis of minor elements eg. Tb
and Dy neighboring Y, one of the major elements in the ore. The characteristics of ITP- CZE
were discussed in comparison with ITP, CZE and ITP-PIXE.

(#E] FHEEBLASHTICI P ZRE T 9= e TaEN T3, SIAD
FERIC L DAY BHN B TTRIC &k - THEH S 24T S A HTRIL » T3, BRA
BHIERAESHRERGKEE (TP) PF v S5 Y —/— L BRKEE(CZE) 15 K D5k
SIEEERL TN LTS/, 1P DA, 1 %L TOMEMGHI W TR KIFERE
SEHEBETX AEBETRRUSHHTHOEE UL\ 1o CZE THIEESTEITE S &35 Ll
BIGEhBEM ST MTREICRRESE U, BAEOR. TP 58 UAEE<a
BRT7=IVTHLAT 54 T PIXE 54735 A 1TP-PIXE) Az b et - SRk
BETHAZ EDDOD->TS, UL PIXE IR LT EEFEZ, WY
IR LIS A AWEETIE, TP 757 Y 3 Va4 754 U CCE 7454
(ITP-CZE)A L ERIAFRI DA EORBERRTH BH\ TP« CZ - [TP-PIE #:& ke
BT UPHERI I TG 35,

(£%] FEBIGKBISIUTISAEDOERF %, CZE X 7— U Tl CAPI-3100
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5y FIRARHE B U o EMBAAIR a - Fod o VBB (HIBA)Y T, FIgS
BEAE LTI o v BEST, SEBLSKHOKBIEHL 200 1 A TEERI
10C. CZE D438t+ + ES ) —3HNE TS5 um, 2% S0cn. FZhE 37. Ten, HE
Wi et 2200m, FINEEEE(S 20kV TH - 7o BTN 25°C & Ui, SIS
BRI ERBER LIORLE, SIUTRY —F 1 vV BRRCE B L L
HAEMRAU. —#i#5 1 | OWNE 8 7D CZE BEAD/ A TINIH] Ui,
ERIHI T —F 4 v 7HED N, O~ 7 B THIE L1,

(HEREEE] 20/1D04F VRERGABEKION | 2ITPHHL. 14075
72arEUTHM LI 87572 aVyDCET7 20 ¥'S LO—E%E 1125
Utco ITP-CZEZETII. CZEOATREZEDY DELICNIEINTHELERT5H
THH>ITOPDYDIH R A TE S Z ENPSHNIN » 120 BEDIEEIZ.
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Estimation of diffusion coefficient by capillary electorophoresis
Takao TSUDA, Shinya KITAGAWA

Department of Applied Chemistry, Nagoya Institute of Technology

A new instrumentation for measuring of diffusion coeficient using capillary
electrophoresis and a new equations to cancel the contribution of flow profile have
been proposed. The presented method needs only several nano liter of sample, and the
sample concentration used is less than 10mM. The estimated diffusion coeficient of
ceriumand cupper ions are 8.46x 10 ~° and 1.48 x 10 ° cm® /sec, respectively, in
the mixture of 0.03N HCI and 0.IM KCl aqueous solution. The number of waters
hydrated on the ions was also estimated by using the following assumption: D 1.2 Xx
M'”* =const.

¥y T Y —EEKKEE FAL EHBAROBERIZIZ, STICLER2EEO
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HBLLIIGL 20E EHEBEL ., PWTHEEL HMES EREY — 2BUEL
BEEEx €5, izt B —  RREEAZ T~ ADRA~NES, Z
OBELBY EL , BONEREY —r0oFa7y A Ve BETD, B hi-
TF—2 e RHE - EENMO_FTIay b L, TOMEENLD, . 2 KDB,

fER: FEELY 0.1M KCl 2 FA7 003N HCl 9D Ce* " O IEBIRIE D 1.2 )
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*em? fsec DEDBES iz, DM' 72 =const. DBIMEMRIMTAE L, Cu?™H
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194 x 10 ~° [em® /sec] BBH D, ZHREAVT Ce* " ORMNTEDH. OD
BAELROELELI A, RBOEXREL N, T OEIX Caminiti & D 4E .,
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1.T.Tsuda, M.Ikedo, G.Jones, R.Dadoo, R.N.Zare, J.Chromatogrphy, 632, 1993,
201-207.
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Characrerization of High Molecular Mass Surfactants
Koji lida*, Christopher P. Palmer, Koji Otsuka, Shigeru Terabe
Faculty of Science, Himeji Institute of Technology, Kamigori, Hyogo 678-12 Japan

In this study, we characterized three HMMS; SUA (sodium 10-undecylenate oligomer),
SUS (sodium 10-undecenyl sulfate oligomer), and BBMA (butyl acrylate-butyl
metacrylate-metacrylic acid copolymer). SUA and SUS monomers were polymerized with
a radical initiator. BBMA was donated from Daiichi Kogyo Seiyaku. DLS (dynamic light
scattering) of each HMMS was measured. The micellar diameter of BBMA was 17.8 nm at

90° angles. That of SUA was 40.9 nm at 90’ angles. These values are significantly

larger than those estimated from size exclusion chromatography. To clarify the difference
between the two values, DLS was performed in organic-aqueous solution. The DLS
results will be discussed relating to the interaction characteristics of HMMS.

1. LB

WE, ILVBHEI OS5 7 4 —(MEKOKBIT2BUDEEMHELT. B
S FREEER HMMS) 2 AW TEFRESRTETWS, ZhoDLeY
BERIELVEE CMOPELOT, I VEBEESFEEEIBELEL L.
pH, BE. 1 + VHEIEREINT—ETHS, I/, AREEOSHENE
(Th, BRERIENVEERT A0, BKEDOE WLEYW ODMEKCHHEY T
&5,

4E, MEKCA#MEEM L L CHEOES T REEEA (HMMS), sodium 10-
undecylenate o ligomer (SUA), s odium undecenyl s ulfate o ligomer (SUS), butyl a crylate-
butyl metacrylate-metacrylic acid copolymer (BBMA)% iV, ZhEFNRD I LV DK
& S ZBBYIEHEL OLS) IC L D fllE L. BEDOMEKCHEICHWONLHER F
FINF RY 7L (SDS) 2L VOBE L OBIRE 1T - 720

2, EER
). W
SUSE/ v—3¥BBHET T, -SCL—FAHBIIBVT, BBHOZ7 OO A)F
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L¥RITE B,
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[1] B.Durairaj and F.D.Blum, Langmuir 5, 370(1989)

=/\/W\/\OH + HSO3C| —El%)u%t—-—
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R(— )R
Synthetic scheme for the preparation of sodium 10-undeceny! sulfate monomer and polymer.
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On-column Concentration of Neutral Analytes for Micellar Electrokinetic
Chromatography

Joselito P. Quirino* and Shigeru Terabe
Faculty of Science, Himeji Institute of Technology, Kamigori, Hyogo 678-12, Japan

On-column concentration by field enhancement in the sample zone lead to one to
almost two orders of magnitude improvement in concentration limits of detection for
neutral analytes. Reversed electrode polarity stacking mode (REPSM) afforded
higher detector response improvements than normal stacking mode (NSM) basically
because of longer sample plugs that can be injected and removal of the sample matrix
by electroosmotic flow. Stacking efficiencies computed using high molecular mass
surfactants (HMMSs) were greater compared to a low molecular mass surfactant
(LMMS), which can be explained by the formers’ monomolecular micelle nature.
Attempts were also made to explain theoretically and experimentally REPSM.

1. Introduction

To improve the low concentration sensitivity of MEKC, analyte focusing
techniques compatible with it should be developed. On-column techniques in
capillary zone electrophoresis in principle are based on field enhancement in the
sample zone, done by preparing samples in a lower conductivity matrix and
performing capillary electrophoresis in a high conductivity buffer (1). This causes
higher velocities for charged compounds in the sample zone than in the bulk solution
and eventual narrowing of bands in the concentration boundary. Stacking of neutral
analytes with the same principle are strongly dependent on capacity factors because
they have zero electrophoretic mobility unlike charged compounds.

In this report, we show the possibility of MEKC for trace analysis and
discuss some mechanisms related to the stacking processes studied.

2. Experimental

Capillary electrophoresis experiments were performed with a Beckman PACE
5000 with Gold Software and a Hewlett Packard 3D Capillary Electrophoresis
System. Butyl acrylate-butyl methacrylate-methacrylic acid copolymers sodium salt
was obtained from Dai-ichi Kogyo Seiyaku and sodium 10-undecylenate was
synthesized in our laboratory. Sample solutions were generally prepared in purified
water unless specified. Separation buffers were prepared from pertinent solutions of
sodium dihydrogen phosphate and sodium tetraborate to desired pHs.

Sample solutions were introduced hydrodynamically at different intervals in
order to obtain desired sample plug lengths for NSM and REPSM. Polarities were
switched from negative to positive when currents reached 97-99% of the
predetermined current in REPSM.
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3. Results

Figure 1 shows the sharpening of zones when the sample matrix has lower
conductivity (B and C) than the run buffer, furthermore, preparing the samples in
water offered simplicity. Figure 2 shows around 20 fold improvement in detector
response for NSM and around 50 fold improvement for REPSM. With resorcinol as
sample, almost 2 magnitudes improvement in molar concentration limit of detection
for REPSM and an order of magnitude improvement for NSM were realized for
HMMS compared to a 2 s injection (see table 1).

Reference:
1. Chien, R.L. And D.S. Burgi, Anal. Chem., 64,8 (1992) 489A-96A.

Tablel: Detection limits of resorcinol (S/N 10)

100mM SDS 1%SUA 1%BBMA
2 s inj. 1.28 x 10-5M
40 s inj.NSM 1.54 x 10-6M 2.13 x 10-6M 1.99 x 10-6M

whole capillary  3.20 x 10-6M 3.18x 10-"M 3.20x 10-"M
REPSM

1

12 ©
A 12 A .
° . [~
» TR S 2 2
o | :
rel. ! B . .
abs. ’ . K
. ;mﬁfm‘tﬂmma%rmré——”-—m
] ’ ! N
JU 3 ‘
JLUL : N\
A B c C o A VA
Figure 1: Non-stacking process in A and Figure 2: A - 2 s injection, B -45 s
stacking process in B and C. A. Run buffer: injection NSM, and C - whole
1% BBMA in pH 8 50mM phosphate buffer, capillary filling REPSM. samples
Sample buffer; same. B. Run buffer: same as prepared in water and run buffer is
in A, Sample buffer: 0.1% BBMA in pH 8 similar in figure 1A
5mM phosphate buffer. C. Run buffer;: same peaks of samples similar to figure 1

as in A, Samples prepared in water. 20 s inj.
Peak 1: 2-naphthol, peak 2: 1-naphthol
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SAMPLE MATRIX EFFECTS ON SAMPLE STACKING IN MICELLAR ELECTROKINETIC
CAPILLARY CHROMATOGRAPHY

Masaoki Imazawa, Yuriko Hatanaka

National Institute of Neuroscience, NCNP

On-column concentration of neutral molecules has been previously achieved in micellar
electrokinetic chromatography (MEKC) by means of field-amplified sample stacking [Z. Liu et
al., J.Chromatogr. A, 673, 125 (1994)]. The stacking process is accomplished by dissolving
the analytes in a low-concentration micellar solution. In addition, we found that the best stacking
efficiency in MEKC was obtained when the concentration of the background electrolytes was
similar to that of the running buffer. The low electrical conductivity in the sample buffer resulted
in the poor stacking efficiency due to peak splitting.

1. XL®Iz

AP yXF U IEDF T ) —ARKREEIL, ¥+ 7 ) —BXEKBOBRATHD
ENSTBREEZH S -DICHFRATHY, MEKCIZL 3P MEMBOSBOBRICHLER SR
BIENSRLIEY, L, CZEDBAIHREZOBENC0gML2Z L HY . M
EKCIZBITARY v¥ 7R L REHEROMR L OBFRIZOWTIE, ERAESERE
EB+BBWEN TV LREVEY, Beid, V—Froiric@bs, BERoOBELY
BEX2EbRWHEIZSWT, BRELR. SMESICRIETTRENESEPOEREBREL R
mEEARESORSEY . BKEORLEIHFROLEVDEAVZETFARIZLI VR LE,

2. ER

Beckman P/ACE 5010 ¥ ¥ &7 U —EREKB AT LARHEAL, ¥+ 7 U —IZidA
R 50 ym., AHHE 60cm D7 2—X RV Y BBV, EEMRSBEREE LTI,
30 mM SDSZSLMKRUEET MY U ABRHHE (pH9.3, 20 mM) 2fA LT, vt
S5 Y —iBE 25C, BEIT 25 kV &L, RHEEEIX 214 m &L, RIHRY v+
BEMN 200 mDXYEZ Y —DEy FERAVWE, BEE LTI, phenacetin, 3,4-
dimethylacetanilide, 4-ethyl-3-methylacetanilide, carbamazepin DREWMOTF ) — N TEHEE
BEHELELDO%, Vortex I v 7 /iz kv, 371C 12iNR LR ENARRIRIZTEN L.
ERET (0.5 p.s.i. ) HEARTITo1,
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Fig.1. Effect of the sample solvent matrix on stacking efficiency. Conditions: scparation buffer, 30 mM SDS in 20mM
sodium tetraborate (pH 9.3); pneumatic injection (0.5 p.s.i.), (A) for 5 s or (B,C,D)for30s. The sample was dissolved

in (A, B) separation buffer or (C) 3 mM SDS in 20 mM sodium tetraborate or (D) 9 mM SDS in water, Peaks: 1 =

phenacetin, 2 = 3 4-dimethylacetanilide, 3 = 4-ethyl-3-methylacetanilide, 4=carbamazepin.
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Pseudo-Stationary Phase Prepared from Polyallylamine for Electrokinetic
Chromatography

Nobuo TANAKA, O Katsuhito NAKAGAWA, Hironobu IWASAKI,

Ken HOSOYA and Takeo ARAKI

Department of Polymer Science and Engineering, Kyoto Institute of Technology

We prepared alkylated polyallylamines (PAAs) as pseudo-stationary phase for
electrokinetic chromatography (EKC), and examined their properties. We found
that PAAs could be used as pseudo-stationary phase for EKC. Alkylated PAAs
with long alkyl groups gave large capacity factors and wide migration time
windows in the presence of 40-60% methanol.

[XC&HIC

BB/OTFI53714— (EKC) (X, ¥+ ES Y —BRABDS DR LR
LESAT, PHRHESBTEI28DLoMETHS, LHL. BKiEDS
WMEEHIE, BEAENRIENIZHBENZEHIEILERALEETEKBHLS
BEMER T NG, LENS>T, ChoDtEMONEEICIE. S EILBEAD
O0TXRAM) U OBLAORRBROFINABELL D, LAL, YyoTF
FAMYoOFEME, BREHOBET IEFCHMOFREZEHELT D, .
XBOARBEOFME, REEHFItILOBRLERB S L CohttkexHa
5. BAFRUBERHEOERICE Y EKC RAOHHERIEOFNATRE & Lihld,
SRR REESHICHERTHLDEMBEIh D, FBETREARYVPYLTS Y
(PAA) ITZLFLEEZZBALEDBX YU TEEHL. FOREORHEF-
HBREBRET 5.

=03

[E=iE)

SEER : Model Hepll-30P0.80. ( Matsusada )

#HiH - UV-8model I ( TOSOH )

T—4 70+ v4— : Model C-R6A ( Shimadzu )
Za—XFoYHFvESY—:0050mmlD.x0.375mm 0.D. DAEFRNE
&, (Polymicro Technologies TSP050375)
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[RUZYNT I (PAA) BBHEOERE]

RUZULT S UEBE ( MW=10000 ) H 5KEEH 1 AT PAA %
BEL#®, PLXILTOZF (CoHaBr, n=8,10,12,16 ) IZk Y 7ZJLFIJL{EL
Fzo BONETFILFIE PAA 274 V) LB A FLERSATILGFML, ChE
KEBREF R YD AIZE YMAKSRL -t %+ V7 ELTERALT,

BRLER

1) TLXLEEDOHE
PAA-C, (n=8~12) [J&H& PAA-Cs 60% MeOH

PIZENTEY Y7 ELTHIEE 2

L. £k PAAC, (n=10~16)

(A8 —L(~60%)%EFEmMmL

RIZEWTHHBEEL, WA

LEZLXILEOEEDMN L

EHIZ, SERIREIE SDS-

MEKC DFNIZES LN, =) 5 3

BRIZ, 7AXLEOBKE £ 9

E LIS PAA BREMMSEE DB ’ |
CEELTWBZEERLTL ol

5

7 .10
2) BEA~DEHIRLOFM ! uJ
FILEILIEE PAA 12448 7 —
LREQEMIZES TR

DBV EYEEZR, o 4 &1 16 20 24
PAA-Cio & & U PAAC,, I Time (ain)

40% DAL/ —)LEFETT, & L=48cm, 1=33cm, UV = 220 nm, V = 400 v/ om,
20 mg / ml PAA-Cyg,
EREDT LFNEEBA LT 50 mM Borate bare: MeOH=4:6 (V/V), pH=10.2

PAA-Cis (X 60% DA KR/ —) Samples : 1 = Methanol, 2 = Naphthalene,

: e thn (= 3 = Diphenylmethane, 4 = Fluorene, § = Triptycene,
FET T, Bkt = MI=xL 6 = Phenanthrene,7 = Anthracene,
TT7LFILEDL ST BEKYE 8= o-Terphenyl,9 = Pyrene, 10 = Triphenylene,

1= & Y SN KEBE & B 47754y 11 = 3.4-Benzpyrene,
BEEAr @), B1 PAHOSEESOT RS54

RLEDFERIZ, . PAA BSBHORS TFHUERES L Thaits. TEENR LT HHR
HOBME G C TP LR A RIEE ST 5o & ok Y. HEtéHuiEE
HHTEHCLERLTS,
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Conditions for the analysis of proteins by capillary isoelectric focusing in the presence of

denaturing agents.
Yoshihiko TAHARA, Kaori KUSU, Takashi MANABE
Department of Material Science, Faculty of Science, Ehime University

ABSTRACT

Capillary isoelectric focusing(CIEF) is an electrophoretic method which separates proteins on the basis
of the difference of isoelectric-points(pl) of each protein.In a focusing experiment the fused-silica capillary
contains not only carrier ampholytes but also proteins.Since proteins are amphoteric, they will focus at
their pl values in narrow zones in the same way as do the individual carrier ampholytes. The focused
proteins can be mobilized to the direction of the detector by way of replacing cathode buffer.

In this study, we examined conditions for the analysis of proteins by CIEF in the presence of denaturing
agents.

1. LI

BURIBEEOEBEBR P DBEWVWIZEIENHTI XY ET Y - SBAEK K%
AnT, ZHERAZRAWRWTY U7 B2 BT A& >WTIRT TII@E L, M
REURIERE, BBEMOZ 7 B2 S0RBHICERT 20, BHEAETTO
Xy PS5V —EFAEKKMZHOWTEORBELEZHBRE L,

2. EREBBIUFE

Fy TV —BRKHEBIIRART T 7 4 Py AHDOBEFES R IEEFSCI004Z
YUV —RFAT I FI—2FT bR, £ T 7L —F —LJASCOMD807T-1T% .
HEFEERIIRES LY a VHEOHSL-16P-L12W & AV, EREOE(LEHL DD
Nationalf:®OPEN RECORDER VP-6521A%#EKiL7=, 7a—XFI Y X+ T VY —iXRR
75pm, #MR375un, £HE270mn (E£Z1FE200om) T, NEXRY T2 YNVT I RTCa—F 4
vIZLEb0E2RWE,

Y FISIGMARE L DA LTy L3 e b Fhgx AV, A LTix
RFE. ANVIT b H ) —, NP-402FE, THEERARADIRZ 7 V= THO
Ampholine (3.5-10) #{Ef L7z, H o LOEHEREMI =¥ /32 B3RE & Ampholine
LERALE, ThE~A27ud Y U ICHESYET Y —IZEALE, BIBEKRIZIX
10oM HPO,. EEABAEHKIZiZ10oM NaOHZ vy, EEMEIX10kV(370V/cm). Ampholinei Bk

1%& Uiz, EREMET LR CRIEEIRZ 100M CHCOOHIZAZ]T D Z iz k» TN
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3. BR

myoglobin, apo-transferrin, carbonic anhydrase, albumin, ovalbumin® STRIRESY
DRBFEREFig. HITT, TOLEORKOBEIM, ALHT FLH ) —)L 0. 2%,
NP-40i30. 15T D, Fig. HZBI} B 00 BOBBIEFIIEMSZETO 2 kTS NVE
K[ABIZBIT 5V BOEBEDIERE —FE LTV, THAETOEE S NVE
KEBIZHE T, REEEAL L TNP-402 V7223, NP-400OBES L5 & &8
BEBS RBAZ L NXbhot,

Fig.2tZk b M5 > Ry BOKMGERE RT, ~ OB4. SMRE. 0.2%4 00
ThxF ) —VTNP-40IEMZ TV A2V, NP-40% N2 722 W &1 D 53 BE I . ~0.1%
NP-40% X 7= REDITS BN EL ote, 2 hb DERML, x5
D —REEANP-40L # > Ry BOWAENRREL TWD TEERSHY . = 0 %
RERMNFTHS,

0.008
1 myoglobin
3 2 apo-transfertin
4 3 carbonlc anhydrase
| 4albumin

5 ovatbumin
' | | [ 1 [ 1
0 10 20 a0 40 50 €0

" Time {min)

Fig. 1 Capiflary Isoclectric focusing and mebillization of purified proteins
In the presence of 8 M urea, 0.2% mercaptoethanc!, and 0.1% NP-40.

Ao

- m

1 | 1 | | 1
10 20 a0 40 50
Timo (min)

Fig. 2 Capillary isoelectric focusing and mobilization of kuman plasma proteins
in the presence of 8 M urea and 0,2% mercaptoethanol
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Conditions for the analysis of basic proteins by isocelectric focusing with ampholyte mixtures.
Yousuke TOYOTA, Hiromitsu MIYAMOTO, Takashi MANABE
Department of Material Science, Faculty of Science, Ehime University

ABSTRACT

The conditions of isoelectric focusing for the separation of basic proteins have been examined.
Basic proteins, cytochrome ¢ (pI 10.5 ) and chymotrypsinogen ( pI 9.6 ) have been successfully
separated by capillary iscelectric focusing and by micro polyacrylamide gel isoelectric focusing
by the addition of TEMED in the sample solution. The conditions were applied for the
separation of human plasma proteins.

1. 1 oIz

MIFCRBRTIE, #93 D680 12 DEBEROF L0 BATHET 515, kD7 NV EEATEKE)
THL, FERH 3.5 05#8 ETOLD LIKEIHEETE TV, B FvE'S U —SmE
BRPKNZR T, HEE S VR BRHRECE 5 2 LS Sh TV, SEE 1L, -
7 V—SBRERIKINC IV DEEMES L0 BONRIERBRI5 L3z, T0&EE 2 ot
RYT 27 YNT X FANVBRKBROSERBRKIS T 31 b oM E T o7,

2. %%

2—1.3%

RS RI7RL V< 1A BREA LT cytochrome ¢, chymotrypsinogen, myoglobin,
hemoglobin AV, IERE ML, ~Y U ADREBFIZERME, FONREL, MEREER
<. BERELZLOZEVE,

2—-2. 4%E . .

*¥ 7 ) —BROKMHERIL, Y—F&/L 1 3> S a2 Y UV Spectrophotometer SC100
FEAUL v 7Y —id, AR5, £8 270mm (EHE 200mm) T, KUY T2 UAT I

FCHEBSAB L7 7 2—X RO Y X2 S Y—2 AV, S/ 2 WS NVESKINCIY, =2
REEREVRIAOAHRNOIDOERL, 7 0 2 ks VESKIRKINEE B -,

2 — 3. B

¥ 7 VBRI, & 730 HBEIORREK L Ampholine (77 A< 7—LKB) @
SHITEEFRIRAL, Thixv 5 V—ZEA L, BEUHZIT 0.0IM HsPOs, FatBidin
t2i% 0.0IM NaOH V>, H# 370Viem TF /%0 WEAURS ¥/, R&MEBIEY 0.0IM
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CHsCOOH MIZscid 5 = & TH L0 BABIISE. 280nm DISRIL TR L7s,

TNVEBRRIIKETIL, 1% Ampholine. 7V 4. 2%DRYT I YNT I YA (MR
1. 3mm X35mm) THVOD—3H5 BNk % 1AL 85Viem TR E 47, BBk 0. 01M
HsPOu, FEEBHIBIZIZ 0. IM NaOH %\ Ve, # 2 ¢ BoiiHiL 2 KITEIZ SDS *»&trEisiy
BEAD 2T VRSN & 0 15 o7-,

.ERLER

®v BT Y —BEKENCBWT, RENIIX S TEMED BEZZESEE-Lizky,
cytochrome ¢ ¥ TRIASEIRETH 7=, SHUIRIHED LEEBIGIK E COic TEMED 0/—»
PRSI BIcHEEXbIS, (Fig.1)

T I T NVEBRBKIKINC Y "TRERORE AW D1z, BEESIKIc TEMED Ehnx.,
HRER~NIo b TAMROEANE (EEERNHEA) T pH @B AT 28L& 2 &)
Dhole, BIENNLEAT B Lizky pH @583 10 BB TIEK L. cytochrome ¢ R X
WD LNTEL, ZORMT, Mty 28D RABSIKEETH = LIz & iz,
FERILLDY VI HIKIT L A YTHE LA = LAbhole, (Fig2)

Q004

cyle
[—

[ . 1 1 1 ] 1 1
[ 10 20 R[] 40
Tims(min) s

Fig.1 Capillary isoelectric focusing and mobilization of cytochrome ¢ and plasma proteins.

nfted SRR
AT

Fig.2 Separation of basic proteins and
plasma proteins by micro-scale
two-dimensional electrophoresis.
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SEPARATION OF HYDROPHOBIC CATIONS BY MEKC USING SDS-TWEEN20
MIXED SARFACTANT SYSTEM

Kazuya TANAKA',Yukihiro ESAKA' Masashi GOTO' and Kenji KANO?

! Department of Pharmaceutical Analytical Chemistry,Gifu Pharmaceutical Univ.

*Department of Agricultural Chemistry,Faculty of Agricultural Kyoto Univ.

""" Separation of hydrophobic cations in capillary electrophoresis under the mixed micellar sys-
tem composed of SDS and Tween 20 was investigated from the view point of thermodynamics.
Hydrophobic cations interact strongly with the anionic SDS micelle and often lead to predomi-
nant dissolution of the analytes into the micellar phase, result in poor resolution. Non-ionic
surfactant, Tween 20, as a component to the mixed micelle, was found to weaken the attractive
ionic interactions between the cationic solutions and SDS, causing simultaneously the attractive
hydrogen-bonding interaction with hydrogen-donating analytes. These two different function of

... Tween 20 improve the separation of hydrophobic cations remarkably.
1.#58 MEKC iI3ERES FICBROLTRES FICOWVTHLRREIIIN, BB

K THARBRI LV LR ER 28 E . BKMHEEER A AERE
ERMBIDSZETRIRIENL ~OBRVIAHDBEL | FREOERLRE— RO
EEOMBERRIZZENMON TS, —F ., FBERIRMEZ (LI E 5 BRI
LRHEBLAFTAERBEEROBIZ 2 b — L CENIEIONT A= 23N
K ChD, EELI, A R TmEER] Tween20 ) SDS IR ~DE AR
BN L)H SDS-HAL DA F M EERAORESEHREONT[HOLHLER
HIL. BRI Tween20 ORY T—FAGLREIEOMDKBRSHAHEEER
CESHMREREH AT LT, REOSERRMEA HE CEX DL THE
iU, AHIE TiX SDS. Tween20 DRAILEFELSYE, IEAPA~DEDIALDS
EDIHNa ba— L ENIDERAFRBRPOEBEL, BILZOFEOLAL
LT, miEPIZHML - Adrenaline &£ DORTEEAR(7 FEIE) D BEICDVWTRT,
2B EEITHEERIRIC 890-CE, BRHIZEXkEN A UV/VIS #R 125 870-CE,
T —ZSAFRIEEB I 807-IT(LA £ JASCO A ERAL-. ¥+ FY—ILGL YAy
AT 2 —XR Y HE(S0umid. X 50cm. HEE 20cm)ZE AL, SBEiEIX
10mM U > BR &% 1 3R (pH2.5) % Al V. B AR IR LR 7 1= SDS(100mM)
Tween20(40mM)Z 7afES ., FiBE SDS=25mM, Tween20=0~10mM L7255
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B SHIBEETRAL-LOAEALT-,

S.ER FIHBELTS BEONVUFEEL AV pH2S R 7.8 ZBiH5%
XX TAT 78— T EDL A M EVEA It ~DBEE B
FNF—~DEELREBELT-. T DFER-NH, H5-NH, ~OL{bic kT £LB4
A A EEROFEE13-10~-11kI/mol ERHENT, ZhiLEE DO MEKC ©
FIRSNABKEREERLRALA —4—0nE & TRV —THY A4 E
EH ﬁ*ﬁﬁﬁ%ﬁﬁ'ﬁﬂ’ﬂCCZ‘/}~D~—/V§‘Z>J:'(“7§%'C“K?>5C<‘:%H‘<L’Cb 3,

RICEEIEARICBITIBILL ~OBBE B ¥ — A uE
A p(=RNnk’=A p \p+ A p io+k{Tween20] (1
TRUDLRELIK . D wt wpu A gt 1o k HENETNR XN T o775 — B
IR EERIC LD A A HrRE R WCEDRS R TR Tween20 0D B {7 g pe
HIWDOHROUBEZEET). =0 kKRR IZLD5 D R(ADIE)E,
4%“/&@51’5%&8’&55&6&73%%%(E@ﬂﬁ)b%fiék,@\bhéo EEYT
ZRETHLENS
~RT(KTE (A £ oD 4 1o} H( A (- 4 10,07+ (k—ko)[Tween20]  (2)
EEFITFB, L2235 T Tween20 DBREHL DA By A LZ DX k—ko
PGB, Tween20 DRI EDTHIETES, Tablel WCZDERETRT,
+1 OERFE$E Aniline ILIEDHEZ#L . Tween20 DEMEEBIZA A AR
EFRDSMDLBEILTENT, —F Phenol, p-Ethylphenol i+ 8 & -4~ s,
SNOILS FPIC-OH 218270, IREIBAHD Tween20 L DR ChFERE LM
BEEABBKILERLTNS, 27 Tyramine, p-Aminophenol %t iyl k%
SOBEEFTIN, ZhITHFN (-NH;"L-OH DR F a5 S b ' T BLy )
ZETHAEND, ZOLIC B RE DS 2+ IRIEEEFEOZLIL, Tween20 DEBED
%ﬂ:t:qtor%nt‘oo)rféﬂjﬂlﬁﬁfiﬁzﬁiﬁ%éc%{ EL7-Z &% Bkl T3,
SOREIEAVREAVCTIHPISHEML T Adrenaline HO3EIToTz s
RIF258ENESN,. SDS 0)&0)%'G!iﬁtbxof:##ﬁ‘/ﬂf?ﬁ@%%%%&%

........................................................................................................................

Sample Slope(kJ/mol’) | Charge(at pH2.5) No.of Hydroxyl group
Aniline 296 + 1 0
Tyramine 150 + 1 1
Pp-Aminopheno] 90 +1 1
p -Ethylphenol -281 0 1
Phenol -373 0 1

Buffer:10mM phosphate buffer containing 25mM SDS(fixed) and 0~7.5mM Tween20
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An alternative method to improve transfer efficiency of western
blotting by using a retaining gel

Katsunori Aizawa'? & Elisabeth Gantt! ('Dept. of Plant Biol., Univ. of Maryland,
College Park, MD20742, USA, 20n leave from National Inst. Basic Biol., Okazaki, Japan)

[Summary] A simple method for determination of transfer efficiency of
western blotting was developed. Proteins passing through the transfer
membrane (PVDF) were captured by in an underlying retaining gel. A
subtending high conductivity gel (2M NaCl) assured protein retention in the
retaining gel. The transfer efficiency can be determined by comparison the
stain patterns between these gels and the transfer membrane.

[F] 924270y FeBBOEEERICAVWIE. EEEAOEABD
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Separation Mechanism of large DNA during 1-dimensional PFGE

Yuichi Masubuchi, Hidehiro Oana, Mitsuhiro Matsumoto and Masao Doi
School of Engineering, Nagoya University, Nagoya 464-01, Japan

ABSTRACT DNA motion during 1-dimensional PFGE was investigated by fluorescence
microscope experience and by Brownian dynamics computer simulation. It was observed that during
PFGE, DNA shows a characteristic conformational change and that the characteristic conformation
varies with the parameter of the applied field. In the optimum condition for separation, DNA
migrates with W-conformation differently from V-conformation which is the characteristic

conformation in the steady field gel electrophoresis. Based on the results, a simple picture for the
separation mechanism was proposed.
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Electrochemical Chromatography using conducting polymer stationary phase
Tsutomu Nagaoka

Department of Applied Chemistry, Faculty of Engineering, Yamaguchi University

Electrochemical chromatography uses an electroconductive stationary phase, which allows one to
introduce stationary phase potential to control separation and retention behavior in chromatography.
In this technique electric field is applied in the direction normal to the stationary phase. In the case of
polyaniline-coated stationary phase, anion distribution is controlled by the working of electric poten-
tial through the redox property of the polymer.

%‘fxﬂz*“%ﬁuvhﬁ'§74~'ﬂiﬁ’$®‘%ﬁﬁnvhﬁ’?%r-—tEtw%
GOHBBEHELTHTLDEBFBNCRD. Lo T, ZOEBEIT LY
1A MNEDEOEREHLHECEEM, TOEDCREEMYELI?EE
el Tk bizu. CITHECRFHNFERBICEUEFR v —%a
—hLIETHERER VB0 5T 4 — DT RS,

BREFEIOTN FT74—ZDbODOBER I BN EL, EfIcL30
7M“57%Eﬁi‘%ﬁﬁﬂﬂt‘?%‘@—oo)%v%ot:&ﬁibznas[1]. L A
LM, TOEFRFRRIRMOBICETICLIBEMOM TH7 DI,
MBEIEBAAVICBRON TV, CDFEREBIZRESGRHHTES>RF
Vo 7Rt B T35

DTH?. Ralim B Reforance cae

W — KA T T A - ||

LERAA L OBONRE Eiecrede

ERABIBLT 57 53 oo

AR TAILE R

Lf2,3]. T4bb, A . Elacirode
DB AT —RL B Satonary Phaso e -
AL EZDL e BAA Tobe

YORFIIERL, #IiZ Fig. 1Cross sectional diagram of the electrode column.
EDB*5xLxiz

38—1



RERFRIBEIOR ok, COBRBOBMNEGEHEIBESREERIZE S
HLbOTHY, BEILETEB T,

1. A&

Fig. | KRERA O RETHVTVWAEBISLAOBERY =Y. %
LEBEOPIEEULHF R FEREL, ChaeEREBISLETS. &t
BELTEOAMIZERREZERBL, ChoZ>OMICEEENTS. BE)
LT 10omM BECERREMRALZSLBEERL, L5084
EMEABBRPIZELDOT, 2hbd 2 »OBRBOBOEIT/NELS, HAEALR
BEOCBEECHLEHEA/BHAFAEOBMERZIATRAMNcmOA—F
—IZEWETFREND. ZILEFTAEIL Vycor ZHWZRN, ZOMILE
B1140-70ATHY, BECERARECHBHBEORNIIEBEICRLRL.
AZLZEBHAESmm, REI3cmOFEXAWE. BEROEBALIZTERIZIZE
WEBLASBREBIIHLT—ERXRALIC, RTFvryaxdybTHIEL
TW3. BEFIELTIHEBEI—RL D Microbead V. EREFIX
IDBBAIZLEBRVWTIHBEFEREINILOLRILTHY, BRHEBLLT,
BEERBIVEIREEAVTNS.

2. [RIE[4]

BURNBASEEZITOIOTHE),, BERERABOMICBHBIANETIHED
RLOBREELRD. RLHELRLOEIN—R R FFREBNEBAA, BAF
YOMOHBEERTHS. ZOHE, Capacity factor, K iIZE&BAA T
WT 1 fi<2fi<3 OHEIZKEL R 2D T, BEXRMIZIZAA IR
fiEh TRy, BENHEGLERAAVOMOBEERBIZIRENLDEEZ
bhad. I—RVREEITUV LV —TAREERE BB TCa—rT528IC
D, AAVOBEM~OHEBEELVBRBIZTHIIENTES. L2,
dibenzo-18-crown-6 @ dichloroethane B CTH—AR U B FEa—+T 3
ELi'<Na'<K'OMEICHEHETH(5). BEROBHYENLAICELEY
TWKEBHEIOMB~DAL U BENEISRIIRY, BRERENSKE
KRD. RERBERBVFy AR —5FAVWTHLRLEIIRHDIELBHET
5. Z0BRE, NI —RB+HBRBHEHMEEZELTWAIILEEHLERS. &
DIIBRR)=—DFEL TEBEUER)e—THAIRI TV idFK L Bbod
LEBIIRBFLTWEIALOTHAS.

38— 2




3. BEHWBMICLIBEESH M
::‘C“Gi'%iﬁﬁﬂfvv—fz%édwTZU‘/%féﬁfﬁLf:@*E%{idé:o‘(‘ﬁ
B4%. RYT7 =Y (Pa) DEALETRISHBEIZZRATRENS.

Pa - ne” + A, = (Pa"")A’, (1)

T A WEBEPORERA -1V Br+o.3 v

FrTHBD. ZORNE, FY I]

TV DEXRE PR ; .

DEBRIBT AL DR = ' oo

—HA~DEABLETHD - | e

TENRGNS. ELIL, 20K ! SCN'

BHBILETRS N4 | 1

ﬁ@ﬁmmﬁmv%&z%dJ&\“ k: i

ALTN3, s T Ll
(DD Pa" I Z>N'H % ¢ 50 700 50 20 0 200 00 600 500

bRRBdA TUoRBETH D, Time /s Time /s

KRR IV AU XBE i Fig. 2 Potential-controlled chromatography: Mobile

BEZ3. phase; 10 mM TEAP + 1 mM HCIO4. Analyte concen-

tration is 0.1 mM. Column length; 8 cm. Stationary
phase potentials are given in the figure.

(Pa")A, + nBwm =

(Pa"")B’, + nA’soim (2)

LT, BEHOBMNZHRY 7=V COBIEBMN LY bRELS T3 L
(Dﬂmbtﬁor,4¢V§m£ﬁiﬁb,@%ﬁ%%E00®ﬁﬁﬁm
@ﬁkﬁ@:é:&u&é.:@%%?ﬁﬂmmmﬂéh@&,4ﬁy§
mﬁmﬂmttﬁorﬂzé.mg2n£97:uyﬁﬁw%mwtau
v#ﬁiADM%%TM.Eﬁﬁ%&ﬁﬁ?&é&%ﬂm£U7:Uym
mﬁubtﬂorﬁiﬁﬁmbémf,ﬁﬂ@ﬁﬁmﬁceaw.:nn
ﬂbr%&%ﬁ%mwT6&%U7~®@wﬁE:D%TV&&%ﬁiﬁ
?6.:@ﬁﬁ%ﬂmﬁuLtﬁof%iyﬁméﬁﬁwﬁﬁwﬁwwﬁ
ﬂmﬁbriaéﬁﬁwﬁﬁﬁﬁzéz&uaé.@@ﬁ&%ﬂf%t%
Kk$&:&ﬁk®§ﬁvbé.:@&tnwuw%¢&@dh”:®w—
38— 3




NRUPDREEERY)>—DRE A DHHEELEZ232EBMbNTWE, FY<
—DEZEILHERIu~ S STHNBECRELEEREED— > THA.

4. BUEHALBEEG 400

BRFEI/a<wbTrF7T74— &

350 + +0.3V
BT, N 7)) i
BWT, EBMNIIERORM I | | | 1oV

B, —ETHHILEEFT V. 300 “
TROoLEMAE Y BEE S
ICEXBZETHBED KB L
FITOZELTED. ZD LD
REMBBELENCEAHND
RBUBEEITLICERXD 100 L
ZeHTEB. Fig. 312k

IORPLELTERE LR 50_' .___,___——0/‘

250

200

Retention Time / s

150

%ﬁ?.&tl'—iif:ké’@{%ﬁ 0 . | . 1 N L N 1 . 1 .
é@]%bbT[7] &K L2 40 7 50 60 70 80 90 100
/v h s STV TIOL Duty Ratio / %

IRTEBLELRDDITH Fig. 8 Controlled retention by applying pulses dur-
BtOBEHE»S DK #HE ing elution: (A) SCN, (m)I, (8) Br. Modulation
BLIEZLIEBW-OTHD. frequency; 5 Ha.

LEdoT, Z0 &4
WIREBILLHF LR OSEBLBELRD. Tihbt, AYMHERM
ERTI7=v /7 XBNRILBBAREELNIZ emulate T3LDTHY, R
DEEHICBRELZL THELIKWIOREAICHIZAE# THS. Fig. 3
WEBBHHOEREY ClELELEZORERBLRT. CIO, N B EAE
BHOBEEFig 2)E R0, CIBRY—HNIZF—7&ND &L ZOMILER
3hELRB, LEEDBoT, TR RLEER,A AV IIEBERICHES L
KK, PEINTHLRE LIS 25, RIZRTANVRIZEWT, +0.3
VTHEHABIBFHMOICEBERPICRYAEND. ZOoBE, REOITLF
MBEEIIZICARD. -1V THRBTHEMACHEEENRIOTHEE LR
BMEOFEEIZELW. LERST, 7L AD duty ratio# kX3 4ick
DRBOREEZEHOICH B CTES. ZOFETIX 1-100Hz OB TroZH
RoN7z. LizhoT, ZOFETHETCDOALTVRBALBREELETIX
TTHHN, ZRIZIT Fig. SKRONAIIICBREEMICENEETS. 4

38—4




jyﬁxwxmmgtr@ﬁﬁ&&ﬁﬁ@%&%ﬁ?éﬁgm@ﬁ@4%
SICESTRRBZEEDLAS. LidoT, SOFEIBIPREOEIZ, &
?%“@71:1'?#&*57%%3:&1%720, REOEEILL->TRESRTWALE
bhs.

5. B8

%ﬁmiamﬂﬁﬁ7u&W%KMiﬁﬁm#N%ﬁ%ﬁ§<wﬂ%
%m%&ﬁ%mawm%ﬁﬁﬁktéﬁéiﬁm;wﬁA%ﬁwﬁ%ém
6&?%%9A%$®%%%Eiﬁ@%%ﬁmmtuigvbéaﬁbn
6.&%K%er%ﬁﬁﬁ97~m%%ﬁ%E%%émF—7ﬂEﬁmv
EODTHETHILEDNS.

3k

1) T. Fujinaga, T. Nagai, S. Okazaki, Nippon Kagaku Zasshi, 84, 941(1963).

2) T. Nagaoka, T. Fukunaga, T. Yoshino, 1. Watanabe, T. Nakayama, and S. Okazaki,
Anal. Chem. 60, 2766, 1988.

3) T. Nagaoka, M. Fujimoto, H. Nakao and K. Ogura, Bunseki Kagaku, 40, 785, 1991.
4) T. Nagaoka In Electric Field Applications in Chromatography, Industrial and Chemi-
cal Processes; Electrochromatography with radial applied voltage; T. Tsuda,, Ed.;
VCH: Weinheim, 1995; Chapter 4.

5) T. Nagaoka, M. Fujimoto, H. Nakao and K. Ogura, J. Electroanal. Chem., 336,
45(1992).

6) T. Nagaoka, M. Fujimoto, H. Nakao, K. Kakuno, J. Yano and K. Ogura, J. Elec-
troanal. Chem., 364,179(1994); 368,315(1994).

7) T. Nagaoka, H. Nakao, K. Tabusa, J. Yano and K. Ogura, J. Electroanal. Chem.
371, 283(1994).

38—-5




39
EHFEI|A AL DOF v €7 ) —BERIKE 2B
ORsh #et, WH F#. W)l & (EBXI)

CAPILLARY ZONE ELECTROPHORETIC SEPARATION of ALL RARE-EARTH
IONS

Yuuki Manabe, Natsuki Ikuta, Takeshi Hirokawa
(Applied Physics Chemistry, Faculty of Engineering, Hiroshima University )

An electrolyte system was developed for the simultaneous separation of all rare-earth
ions (fourteen lanthanide, yttrium and scandium ions) by capillary zone electrophoresis.
The supporting electrolyte system contained « -hydroxyisobutyric acid and malonic acid
as the complex-forming agent. Optimization of the electrolyte system was studied and
the separation behavior of all rare earth ions was discussed.
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Table.1 Operational Electrolyte System
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Study of drug - plasma lipoprotein binding using capillary electrophoresis
Takanori Ohnishi, Akimasa Shibukawa, Terumichi Nakagawa
Faculty of Pharmaceutical Sciences, Kyoto University

High-performance capillary electrophoresis / frontal analysis (HPCE/FA)
method was applied to the ultramicro binding study of lipoprotein. A small
amount (ca. 80nL) of (R)- or (S)-propranolol and human high-density
lipoprotein mixed solution was introduced into capillary. Propranolol
migrated as a zonal peak with a plateau, and the unbound drug concentration
was calculated from the plateau height. Unbound propranolol fraction was
constant (74%) regardless of the total drug concentration (25-150uM), and no
enantiomeric difference was observed in the unbound fraction.
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Bdrd, MIEH NI EBIZIITNLVT I o Ral B & L /37 BAREE$ 328,
ZOMMEY R o RIEYFEETEIZLRMONATWE, LELAERSTALS
TURal-BEERE S R HITHAT, MY RE R B~OEYOFBEEEIC
BT 2RI < | AERIROPIFEIZIZL A LRESNTWARY, ZhidimiE
YRERIBOAFEREH THAZL ., MERAB RV A/ EITER Do
HTHD, —FH. BARBEROIWEEZSYES ) —BRIKBICHLIAALTE
HPCE/FA L% BAR L EEMIEME T L7 I L Roal B L 7B L ORESD
BWBOPICHRIIT 2 & & bio, MIERIRM Y 7 fETIRIER L TE -,
SBEIE. Z® HPCE/FA IEZRAWVWTT 7S5 ) o—)L (PRO) DEBE Y EH LR
H(HDL) ~DHEE E N FRMAE T L BB ST L=,

[3EB:]HPCE 3521k ABI #1884 2704 % FAV /o, sKEHAR T HKIZ U o BRAR TR (pHT. 4.
AZHE0.17) | F¥ET Y —IZIELR 50cm (H%HE 30cm) . PR 75um D
MYV ET Y —RER L, BHIZ 21560, BEUNEEIZ+4 k V, B
2 5 CTITo7, BBHAIRIZIX 25~150puM @ (R)-PRO 13 (S)-PRO & 2.63g/L M
HOL B &¥HR (pHT.4, A A HEE 0.17) 2 AV =, HDLIZLLTF O & 512 o Bu 8y
L7z, NaBr #8/M L THE %S 1.063g/nL 2R L7~ v Mm% 38000rpm, 4°C
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1) A.Shibukawa, Y.Yoshimoto, T.Ohara, T.Nakagawa, J.Pharm.Sci,,

83(1994) 616.

2) T.Ohara, A Shibukawa, T.Nakagawa, Anal Chem., 67(1995)3520.
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Electropherogram of (S)-PRO in the absence and presence of human HDL
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High Perforamance Capillary Electrophoresis of Hyaluronic Acid li
—lts Application to Determination of the Molecular Mass by Using a Surface-coated Capillary—
Shozo Hayase, Susumu Honda' and Kazuaki Kakehi
Pharmaceutical Research Lab. Taiho Pharmaceutical Co. Ltd.
‘Faculty of Pharmaceutical Sciences, Kinki University

Hyaluronic acid (HA) is a macromolecular substance, which has wide dispersion in molecular
weight. Capillary electrophoresis is a useful tool for the determination of the molecular weight
distribution by employing a buffer containing pullulan as the material for the formation of the
entanigled matrix. In the present study, we examined the effect of inner-surface coating of the
capillary on migration of HA samples having different molecular mass.

b7 Aa L EHANTAEEDICE S 57 LA LY v 7 2R LTV 5, £IER
A& LTHEtis 0Bt EomMhAl & LTELERESRTWS, HARN-TEFIV
a3 INY o EIREICES LB THRANE LV iBEEF 3508, Bl
NFBROTH LT L., ZOHFROHIEI»LEEHULICES VDTN,
* 7 ZOERERIL HA O TR & BERBUENH B2, HA 2#EELL LTERATS
= DI EDERINITT CRL D FRICET HHBOLRIDT LB TERLY,

Fa T T 2= X VY AREEAVI XY 7V —BRKINZ LS5 T
B R ERiE R b I BRHIRDPICHER Y = — & LTIV T 2 HINT 5 HA D5 F
BT DREFEC SO THRM Liz()e ZGETRAELEY Y A% ¥ ET Y —%ERT
3T VEBEOSFRAHOREEIZOV TR LIZOTRET D,

[k 38 : Waters Quanta 4000 System 33 & Uf Beckman P/ACE 5500 system, % ¥ £'7
Y— : 72— R Y HRE BEHE. 525cm, AESpm) | NELARX v ET ) —L
LCiL. CElect P-1, CElect H-1 (ZH#h Supelco I, HZHE, 30cmPYET5 um) BLT
Y=F—HYTZYAT I FLB YD (FHE. 30cmNET5um) . HNEE : 20kV

(LY HEE) . 10kV (NELBLY HE) . HHERE, 25°C, BKid, 185 nm & KU 200
nm. PKEMEEEE, S0mM Y L EREER(EH 4A0ICHE TV T V&M, WEREMHE, T
7Ly b ZRLEE Na s, BREREA : BEE s MITMEEAR, 36 77 BNE
K (4yFR/AT~67) . & MfErdsk (5FH 80 5~120 J5) . Streptococcus zooepidemics

41-1




B3R (3F8] 150 5~210 5) . TOMATIRD HA %/ L=,

ER-B8 LU

#E&WEmﬂvuw#+Eﬁv—®¢&:&Kﬁ%btiimv

Uﬂﬁ%%mw6CE?ﬂ\tTNuyﬁﬁ%wﬁ—&mﬁwtbK‘&&AEEB&E
Kﬁﬁénéﬁbfmuﬁﬁ%wHAﬁE(ﬁﬁéﬂ%ﬁmﬁABhKO-ﬁ‘Wﬁmﬁ
¥V BTH., CElectP-1 LTS CElect H-1 M\ V- & & KR FBD/NENHOH SIEIC 5k
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Absorbance at 185 nm
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004
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4 1] 8

Migration time (min)

10 122

Migrations of hyaluronic acid samples in

surface coated capillaries. Top panel: capillary,
CElect P-1(Supelco); middle panel, CElect H-1
(Supelco) ; bottom panel, linear polyacrylamide.
Sample: HA-L (mol. mass 40000 - 60000); HA-M
(mol. mass 800000 - 1200000); HA-H (mol. mass
1500000 - 2100000.
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Determination of protease activity by capillary isoelectric focusing with laser-induced
fluorescence detection

Kiyohito Shimura ', Hiroyuki Matsumoto °, and Ken-ichi Kasai'

1, Faculty of Pharmaceutical Sciences, Teikyo University

2, Laboratory of Molecular BioPhotonics.

Capillary isoelectric focusing (cIEF) is inherently powerful for the analysis of dilute samples
due to its focusing effect. Many peptides have good focusing property and such peptides,
when labeled with a fluorescent dye, could be extremely sensitive reporters on the events that
change their pls when they are analyzed by cIEF with laser-induced fluorescence detection.
As an example, we applied this principle for the detection of protease activity. A fluorescent
peptide substrate for trypsin was prepared from a synthetic peptide, H-Gly-Cys-His-Glu-Ala-
Arg-Ala-Glu-Glu-OH. The labeled peptide substrate focused at pH 4.75 and the cleavage of
the Arg-Ala bond by trypsin released the dye-labeled hexapeptide that focused at pH 7.1. The
product was quantified by cIEF with LIF (He-Ne laser at 543.5 nm) detection down to 3 pM.
A linear response was obtained for 50 to 250 pg of trypsin after the enzyme reaction for 10
min.

[irwiz)

(x¥3) —SWERLKKIE CIEF) 15 > N2 P{RRTF FORFHRABOFIRICBOTHY TH
bo ThRRHOSBEADRG L THEMERICRI A0, V-V BRKBEI LTS D
REROBBEAMTHILDNTEENOTH D, RISV —F—BhFNEE LIF) TAV L, i
FMHMBLRMERT pM LRVORBOGRERVFTEIC LS, COFEIEAFERINTHEHD
SFEREDOAL LY, BREINTPYRCEVIOEERIT L) LRREGRECKRBTH0I2)
HATHD, T THEEBMLANTF FEERE LT/ 77— YiEHOBRERE 2R A7,

(5]

(1) BIARTF FOFAY 4K~ 7F F H-Gly-Cys-His-Glu-Ala-Arg-Ala-Glu-Glu-OH @ Cys O F
F=NEIFIO—YIVBOI-FTEFVEERCEE, ERLCHEERTFFEHHI O
b I 74 —CHRBLI,

(2) ¥x¥5)—SBETVLKEK® ABERIT7Z7IA7I FCHEBELAAE SOum, F& 22
cm DBEBL ) AF Y ET Y — %, 12547 Pharmalyte & 0.1 % Tween 20 ¥ L3 HE (0.43 uL) Tilfy
7oL, 05kViem DBET S SMESILL . Riz, ALBE: 2T FHEMOBELMNE 5 ~
10em EIWWAI L2 ) pH HE % BREM~EHNIZTD L7z, BEE?S 2 cm OIAT, 1 mW
® He-Ne L —H#— (5435'nm) ¥ GiREL LT, 590 nm DEFKE LN FNZXT74 05 —TRHHBL., ¥
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(3) BRI 10 M OB~ 75 FERESUREH (0.1 % Tween20 25t 125 EER
Pharmalyte 3-10 — NaOH C pH 8.0 ¢ J8%) 10 RUS P TS @ im A, 37°C. 105 42 % an

—FME.FLIX VTSI ey — (100ng/ul) T MR TRIEEBIEL 720 SOREHEEF ¢
VB LS BEBRAM LT o 72,
(&)

BEBRTF FPER H-Gly-Cys*-His-Glu-Ala-Arg-Ala-Glu-Glu-OH  (*: $53%) 11 pH=4.75 12 &{L L

ROEHL, PTY UEROE BT F K H-Gly-Cys*-His-Glu-Ala-Arg-OH i pH = 7.1 I 211k
Lico HEWNRTF F% LIFRI cIEF CHEERT 2 & 3x10" M ~ 3x10"° M DR T Ic 5l
LAE—-ERENBONS, P TSV RETLTA Y% 2 i, RICESOEEYRTF
¥ LIFBH cIEF CHBER L L 25, 50-250 PEDO MY T LIZIZRBI L2 ¥ — 2 BReae
Beniz,

UL 0pg
mti
b A
g , \ ,
é FU L2 100pg
EEM
¥
. lh__ﬁ_Jl‘ﬁ,m

0 1 2 3 4 5 6 7

Time (min)

[E%) )

FEERAVBIEILLYD, SOug D MY 7L VOB IR T A o BERIG]E 1 TIFH S LAt
TENE, SOIMEY 1 O LA ENTED, Bl L IETHREDRAIL LS 2, ¥R
RHLERDMADRENOER L C 2 ENTEE, 54 ] O RREDRBELAMIF T &
%0 FRBHICIH L 0T EBELAA, BBEYSOEMCRET S L i-k n, BAcESmTAS
bﬁ?§6ﬁ65oN7*F®73/&Rﬂ%ﬁ§ﬁﬂ$:tﬁiof\C@Eﬁﬁﬁﬁmﬁﬁu‘
Eﬂlﬁﬁﬁwﬁaééié‘i&:’uv‘-T—m:iﬁfﬂ'&%%t%ien%o

[ 3R]
Shimura, K., and Kasai, K. (1995) Electrophoresis 16, 1479-1484.
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Atsushi Taga and Susumu Honda
Faculty of Pharmaceutical Sciences, Kinki Unuversity

Amino acids were derivatized with o-phthalaldehyde by the at-inlet
derivatization technique using the inlet portion of a capillary as a reaction
vessel. This was proved quite useful for automated analysis of amino acids.

(L LHID)

BETIEF YT ) —BRIKBEBIIEB LI, ZoHiEL 2
BRYVBEE->TE, FERABOEANCIIEEELEN- BB
REFMEEREPBRAINTEBYBEEBRSRABHEANITL S,
IDZLEFRALTRABONERVEZ YT ) —fiz#8A L,
—ERHERLRLBOFEMELL, ELIZOWEITI LN TXS
LEZXDOND, EZTT I/ EEHBRAETH S o-phthalaldehyde
(OPA) ZET NI L THEMBLRISEORE LB IO I/ BEeFRk
DITBESREF DR E1T o 7=,

(EBRFIE)

F¥ 7 ) —EBRIKENEERE : Applied Biosystems 270A HIEE .
FYETV—: Ta—A P U HFEE (NR 50 pm, 72 cm), RIER
®IZIX 100 mM R U BEERTEHRE (pH 10.0) & 100 mM OPA KIZiKE %
1: 1 TRELELOZEAL, RBHAKIZIZT 2/ BKEIKICE
BD 100 mM &V EEER (pH 10.0) M2~ b 0% BV, B
BEIX 230nm, 77 LBEIL 30°C THEELBLIUOOHFETo-,
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10.0) CEDLEbDEZNETRRERE R) BLURBAKE R
DETNE LTHEBEAL, —ERMKE LD bLEKKIIZ1T0,
%mwwaﬁﬁmaﬁé%%%%&t&:é\%ﬁ%u;bR@
sec)-S(1 sec)-R(3 sec) THAL 15 min BT B - 22k Y W13 %h
RBRCBEINTVBZ L Rbhot, /- Phe, Met. Ala BLQ
Glu ® 4 BOT I JBEIZSWT RE3 sec)-S(1 sec)-R(3 sec) DRIHc%
T OPA L DRISEDEMENET~L 25, 20 min YR KIS
ﬁ%%brméckﬁbmotoit\:wﬁﬁvmﬁﬁwmvm\
FHR DRI # RBRE N TIFo - BLREDRISERENRE LN,
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DR BF2ERENEONE, /-, 17 BOT 3 JBREME A
WTTHESRF 2 2 A L5 R, 32 mM OBEET CHAPS =
UsomnDy@ﬁ@%0ﬁa&éﬁwUT—aLmet%éu
"bRWVIHENE LN,

(FEaR)

#?E?D—ADDmxwfﬁéww%ﬁbcauib\wéﬁ
BHZ L2 EEBHN 2T 2 ) BT BAETH 7=, /-, ABETE
BILT DL REETHY, L h5AEHKILL Y b7 2By
FOEBLIZEFITHB LEL NS,

3CHR

A. Tagaand S. Honda, J. Chromatogr. A, 742 (1996) 243.
M. Roth, Anal. Chem., 43 (1971) 880.
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Atsushi Taga, Mayumi Sugimura and Susumu Honda
Faculty of Pharmaceutical Sciences, Kinki Unuversity

Selected amino acids were derivatized with o-phthalaldehyde by the zone-
passing mode of in-capillary derivatization technique. This technique was
shown to be effective for quantitation of amino acids and kinetic study of the
derivatization reaction.

(X L®HID)
ARICBWNTIEEF Y 7 U —AY O CHEEFLLEZITH FiEviRE
L7, ARIZBWTIERF ¥ © 7 Y —NTHREIIZHEEL 2TV,
BUHALZELIZOWNTAFECOWTRE LE, 7~ ZOHEDR
EXA» L THFEKILRSOBRREZBEL /-,

(ERFIE)

Xy b7 U —EBERIKEIEER : JASCO 890-CE BikE, vt J Y
—:7a2—XRVYHFEEF (S0umi. d., 70 cm), RFWEIKRIZIT 100 mM
A EBRRRER (pH 10.0) & 100 mM o-phthalaldehyde (OPA) KiEik%
1: 1 TCRAELELOZERL, RENARIZIZT I/ BAKERICER
D 100 mM U EBREHEIR (pH 10.0) 22D R BV, RHERE
X 230 nm. &7 LHIBREIT 30C CTHEMS LB LU EITo =,

(FEREEE)

KERAx Y ) 7T -BLORCABER TS 5+ VEEESE (pH 10.0)
PUIZEBWT OPA XFHETHY ., 73 VBIES & L THY /= Phe, Ala,
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On-line MEKC-MS with ESI and APCI interface.
Hiroto Ozaki', Shigeru Terabe?
1 Kaneka Techno Research Co. Ltd.
2 Faculty of Science, Himeji Institute of Technology

Two methods were studied for on-line coupling between micellar electrokinetic
chromatography (MEKC) and mass spectrometry (MS). Electrospray ionization inter-
face (ESI) was used with high-molecular-mass surfactants, butyl acrylate-butyl
methacrylate-methacrylic acid copolymer sodium salt (BBMA) and di-2-methyl-1-
propene-maleic acid copolymer sodium salt (DMA), as pseudo-stationary phase. At-
mospheric pressure chemical ionization interface (APCI) was used for a conventional
MEKC system using SDS.

1.5

IEVBEI /OS5 74— (MEKC) LEEMTET (MS) oA
S4 VERIE, LAPRIROWRERESMAMTE L UL THFENKEW, ME
KCoiféa, REFEAZEBBETCSUMIBBRREZAVWS I LICRZD, &
BOA A MENROBIRRET &, RAFSAZOLDODBNNNNY I TS5
VERAFVEELBED, CE-MSYRFLARZOEETHAVWTIMEKC—
MSZBCR3ZLIIRETH 3, R IhE TCILELTFREEER % H
WTIVIMA? V=154 (ESI) ZAWVWAMS LR TAHEY , BIT
SDSZzoffaHh2 RAEEERIZHAVWTKGELE S A1tk (APC
I) ZRATEHED ILOVWTRELTE =, 5. CO2EHEDOFEEXDIE
B, WSOLDIGAM., BIUIhEFTHRIADORENTVWRVWAS T VR
HICBIF2BREICODWTHET 3,

2. ER

BEHCZEBAWEHCHIEEM—-10002HW., ESIBLUTAPCI
DA 2E—7 xz—RAF B ICHAPRFEFATHBINEZDDEEHAL L,
CE$HE. 1V/4-72- 2/ ANIZBEO DZFERA L. CEBRPBLUAP
CIEZHEBRIIIREZ LY a BObDEFHLE. FrES Y —iX
GLYA U AMOMNES Opun. AE150un. EX50~6 0 cmD7a-
AN I-2ZOF EEA Lk, SBERMEMREICIZH P&3DCEI602A%
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3.ERBIUEERE
1) ESI-MS

BBMAZYBR-¥ B7/T-OMEERICAMUTCES I - MSIcBALTY
B F MR OBEERETIREL T, 054 VRIBDPAIEETH B, D
MAIZBBMA LB UTHKE, BkEDOEELRRD., ERFFED &
DEWEAFREGEMRITH 25, BRICE LS4 VRIEBICHATETSH D,
FEERMEPETFRRBZENHBAL =,

2) APCI-MS

CERAPCI 712K T, FYESU—bsDEEICIVIIL7°
V-ZHWT W%, COVRAFALAZMBALEA 4V REEZT - HI84. SlE
WICSDSEFRMUTH. HARDA A e EBOEE R E T ILE ®6MT\
1/74/M8ﬁ&ﬁjﬁfﬁotoithv777b/b&&%ﬁﬁﬁﬁ
RIBRDMAMA AL DREBIFEA LRV, SD SUANCHIETE 3 RMEE
HERE LT, OB #onoa—VEd FAF a-NEBER LA,
—7. A1 A UIRHEDOBAR. 2hos DA 4 REEEREWFhE S
OISO REECBZEHHBELE, RS A UBRBICOVWTIE. Hsk
BAF LT VT 2/ — VR EEPICDOWT TR TH D 2 L HRERXh
o SR, LEA A URGDORELICLD, Sv 2 TS5 FEERXE.
AR AU rEBRERZA I3 LHEEIONS,

1) H. Ozaki, S. Terabe et al., J. Chromatogr., 716(1995)69-79

2) By, F8 HEAMIEEELE 4 558K ESED. 2(199)

sheath flow (MeOH)/ D J J J
T\ — O S

APCI_[ Q-MS

T L

Fig. Experimenta] framework of the MEKC-APCI-MS system
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Effect of Operating Parameters on Sensitivity in CE - APCI - MS

O Masaki Yokoi(1), Hiroto Ozaki(2), Koji Otsuka(1), and Shigeru Terabe(l)
(1)Faculty of Science, Himeji Institute of Technology, Kamigori, Hyogo 678-12 Japan
(2)Kaneka Techno Research Co. Ltd., 1-2-80, Yoshida-cho, Hyogo-ku, Kobe, 652 Japan

Although atmospheric pressure chemical jonization (APCI) has been described as a very promising
interface for capillary electrophoresis - mass spectrometry (CE-MS), this interface system has not
been well characterized. To establish this interface system, we examined various factors affecting
ionization effeciency and spectral interference, and tried to optimize operating parameters to obtain
maxim signal intensity using caffeine as a model compound. We investigated effect of (D sheath
flow rate, @ drift voltage, ® ionic surfactant concentrations and @ desolvation temperatures on
sensitivity in CE-APCI-MS.

1. BLYHIT

CE-MS X CE iT X5tk & MS L X D EUMBERAMKICBIZ LN TEELE
NOEHRSEN TR EL LTHHESh TS, Bk, #EOZL 2 rax7LA -
AFVIEESDA V E—T 2= AV AFLAFELIV LAy 77 hOERRAE SRR ORE
REDAA VG BOETEZITRS WAKELEAS TV ILE APCH A V2 —T7 = — X
VAT AOMBARBERR SR [1]. LBEL, 204V E—T7 2 — AL AT AIZTER
LC-API-MS IR EN7edb D% CE ARKBEMR =M TH B, CEMS T 0O
FREORBILL MS ARS MNRBRECKELZ5ZIRFHOVWTORRALEIIDN,
AFETRA T4V EEFARB L LT 4208 ELEOQY —ABBOFHR. OKY 7
FMEE, O F Vv HREEEROME. ORBREBOERE, 2TLIEHT7 =42 D%
FE—IDART PNVBREOEMNEZHR. BEZBORBEILE APCIA V¥ —T 2 —R Y
AT ADHEIZOWTRH L.

2. EB

BRIKBEEIX A 45k CE99-10. BROMFAIZIZANL M-1000 > A F 0%, AV & —
Tx—ARBAEB NI ZEAL. 2540 CTESELTERE2Fo. ¥+ ¥51) —i3
AESOu m, ABISOu m. 28 105cm. HEEL 65Scm Db O EHA . kBEFEIZ
17kV, ¥ —ABHBIX100% A%/ =N, BEHEI 724 U &MAIZ 100 4 g / ml E2i
200 g/ mERDEOSRBPLESDEZRBERHZEBLTERERA W, AIBIITRT
SIM & — K G-, '
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ﬁﬁ%@%ﬁ&b&?x&—4#>&ﬁﬂéﬁ\~ﬁ%4#ym75twoﬁmv&5ﬁ.
%Eﬂ%??ékﬁ%wﬁ%ﬂﬁﬂktb‘ﬁ%4iyO%ZM%AO$A%$OET%
79ﬁxyb4ﬁVOQM%H%E:¢,maﬁﬁﬁﬁTgékﬁ%wﬁﬁ$+ﬁz&b
aaz&—%%yoﬁﬂﬂﬂcaﬁm:&K@ET%&%ibnaoXM%metﬁ7
:JVKwLTm‘ﬂwmﬁvﬁkz&abwﬁﬁéﬁkm\aﬂwﬁﬁ&ﬁﬁbéa
ﬁﬁﬁﬁ%bb&%%éhée®4iyﬁﬁm%ﬁﬂo$§®§wmomr,AKH?&
aﬂ®4xywﬁ:n%mﬁzxé4¢y:ﬁ%ﬁm&®v4iyﬁﬁmﬁﬁﬂ@#EF
v%Emm&&4#ym%$ﬁ%mtw&%i6n5.S/N&Bﬁm%ﬁﬂoﬁﬁmb
ib%@éntwok,@Mﬁﬁ%ﬁ@ﬁgoﬁwwomroﬁw&iﬁEFS/wa
Ewﬁabnkoﬁwﬁiﬁgvmv—zwwwﬁmﬁ+ﬁ?&<\Nv&yﬁvyko
ﬁgﬁﬁﬂ%ﬁﬁ(ﬁotkbkﬁbhéo&B\$m%?mwkﬁ7:4yﬁﬂ?ﬁ
3mtm&?ﬁkx&¢bwmgéﬁkomroﬁ%ibaﬂ®4¢ym%$MFU7b
%Ek%@ﬁﬁﬁwﬁﬁﬁk%<%@brﬁv‘FU7B%EmowruM®ﬁﬂ&o&
Mﬁngf%boAKHFﬁﬁﬁﬁﬁﬂO%E§WK&6aﬂ®4¢VW%$®%§ﬁﬁ
CDK(WC&#B‘EMlD%hﬁMHBOJV&—?:—X&LTIDﬁ%?&%
LT E B,

(1] Takada, Y.; Sakairi, M.; Koizumi, H. Anal. Cham. 1995, 67, 1474

Relative Peak Area (m /z=195)
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Fig.1 Effect of drift voltage on MS sensitivity Fig.2 Effect of desolvation temperatures

on MS sensitivity

46— 2



47
ANSEERETEOX+ET Y —ES%E

APUTOL &prEtb5HLS

OZEfHE, i # (RIIKE)

Capillary Electrophoresis of ANS - Labeled Reducing Sugars
Tetsushi Miyake and Hiroshi Nakamura

Faculty of Pharmaceutical Sciences, Science University of Tokyo

Micro - scale analysis of oligosaccharides was attempted by capillary zone
clectrophoresis (CZE). Reducing sugars werc labcled with ANS , reduced with
NaBHsCN and detected by UV absorption. Monosaccharides ( Glc, Gal, GIcNAc,
GalNAc and Fuc) were successfully scparated in 40 mM Britton - Robinson
buffer at pH 8.0 .

(B8] #EMPRSECREL, QRMOES, BHEE. @ROHMts
E, AROMBICEELEEEREL TV, ZThoDREESMB (02, By
SR RERAIR A FREL S, YARETH, ChETIC 8- 73/ -
- FIRLCRNEE (MS) EAVSRTHOBLERE 4 5 UITH
EHAREFNDIE? ERELTVWE. ZhS5NHEE, 48 HPLC ICHSCHDT
B3.—F5, PEENS<, UERBOSBEMINFAELS+ET) —BER
B (CE) A"RIEEE AR TV, 22 TAMETH, + Y THOESINRE %S
MBTTOCEROBIEEEE LT, £, AN BEALEBOCELBRNE
FEfTH- 7.

[£5]) BE AL UEBEL, RFRIERS3 VI FH51 7 7LVEBA
U7 ANSIE 28.6 mM 7 T “BENa#R@TE (pH 2.4 ) (821,80 oM BBELT
EAL . ZOMOREE - BREFREAG . C EEMF:4%E, CE-800 ( BAS
¥ ) FrEIV—,T72a-XKIUHE (50 um i.d. X70cm; HLHE, 50cm);
FIINEIE, 105 3 L0 20 kv; BHER, 205~ 254 nm; SEAGE, RSk ( BBi&
fl&v) 38R ) HB3EFEEE (15em X 20 BRI ) ; KEEE D 50 mM
) S BENaREEE (pH 7.0 ) , D 50 mM k7 BENaKEEE ( pH 9.0 ), O
Britton - Robinson #EE®& ( pH 5 ~ 10 ) ;3 BUH, 70 uM ~ 1 oM ANS 4%
MEMEERERAC . BTN - 80 mM BIfEAGER 50 1L (C 80 mM ANS B3%
50 uLZREL, #HEF2—ThT100 ~ 104 °C, 705 FIME L 7=. T BIC 16
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mM NaBH:CN 7KiBHE S5 uLEMA TBUHE L,90C |, 1200008 U, ANSIEIS 818
BRERAMLL &6, buﬁ&}: 7N Joyse—%2—, RICEIEIC(E CORNING
BT 1 ARENRY PETLELN—F—~TCNHMI LD Fh FhELE.

(R -ER) £7,50 oM VJ BENaSRETR (pH 7.0 ) EXEEHRELT,
ANS - Glc& ANS - Gal ZiXkB)L/-. ZORRE— /A ELh > T E A 22
T, cfs- DHE-NEDF L~ MERPEIBFTE S 50 mM 7 BNa#REE ( pH
9.0 ) EZRBBRICHWNTAHLY, MEELBEhE, o4 LA L, 40 mM
Britton - Robinson fREE ( pH 5 ~ 10 ) ZFENBTWICEBVWTIHELB R
ETUZHER, pH 8.0 THEBIT A Z &ICLYS TEIED ANS - BIEOBEHEEY
ERE iz (Figtl ). SEOOERD S, ANSTHEALBFENCEX BUL TRIFICH
BETEZ3ENHRAL /=, Z DIEOANSIEEF{LBTED HBE, A U7 7 h S DIRHER
FICOVWTHEETS.

1) S-P.Hong, H.Nakamura and T.Nakajima, Ana/Sci, 10, 647 (1994) .

2) S-P.Hong, A.Sano and H.Nakamura, Anal/Sci, 12, 491 (1996) .

ANS - Gal
0.004

ANS - Fuc

ANS - GIcNAc"
ANS - GalNAc
— ANS

ANS - Gl¢

0.002} /
~~L |

L 1 J
0 40 80
Migration time ( min )

Fig.1 CZE separation of ANS - labeled
monosaccharides

Absorbance { 221 nm )
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IMPURITY ANALYSIS OF JAPANESE PHARMACOPOEIA PREPARATIONS
BY CAPILLARY ELECTROPHORESIS

Eiji OBARA and Hiroshi NAKAMURA
Faculty of Pharmaceutical Sciences, Science University of Tokyo

Micellar electrokinetic chromatography (MEKC) and capillary zone electrophoresis
(CZE) were applied to impurity analysis of drug preparations. Using 40 mM
Britton - Robinson buffer (pH2.5) containing of 50 mM SDS, the separation of
aspirin (ASP) and salicylic acid (SA) was achieved within 20min.

[B8Y] BASRAINESRE 1292 SBICDIES D, %wﬁfiﬁﬁig@@z av k757
EEEEI O~ M ISTENH 45 % A0 B, ThOOSRSITRCITRRIRREA
3. SROBENUEL EORFEAITEEE N TWS, X +ES) —BRHE (CE) &
IR hSDREDE . EIABEROSHBEEEE T3 -OEFAWNSER SR TV,

Z 2 TH~ 2. C EZBVWTBAERAIEERROMUMINTET I LB/ L
T. $FRARERH7AEY S (ASP ) LZOICHZHUF VR (SA) D
N8 EREEAS

(532) 55 BASTRHAS PIIEPEE,. SARTRER. SDSRFHF1TRY
SOUBALE, ZOMOSEE - BEHHRSS VEHP L CHERVV:, CEFF &
&, CE-800, CE-900 (BAMY) ;F+EFU—, FZa—XKFIUHE (50 um
i.d. X 70 cn; BXHE, 50 cm) HEHEER, 205 $H 3L\ 220 nm ; FEAE, EEE

(BREAIEY) 10 cm X 10 PR ) F/@hEE (FRHEX /-(3R&ERAILY) 10 ~100 mb,
0.2 /) ;ENHNEE, 20 kv ; &SR, 40 mM Britton-Robinson #REE (pH 2.5

48—1




~10.0) 220%%, $3LM2 10 ~50mM SDS ERMLABDERN, HEE

Bl 1M DASPEAIESADTH p= PINWEBREZDE L, H3VILES LA
7=

(2R - £2;) £ ¢ JKEHEHC 40 mM Britton-Robinson #REE (pH 2.5~10.0)
ZR oH DEALICE 3 RGN DRABIRETL =, ZOHER pH 6.0 ~ 10,0 T3
ASP ES ARDBEE NIb DD, MKPBOETHEIBEN S, D70, il &) & 2
HIBTES pH 2.5 FRETORMEERET L2, pH 2.5 BU3.0 TIRAS POE—it
BXRERLBL >TREE N, £4SAPERSISIBIIhTLS EDHRBL 7=,
E5IC pH 2.5 TAS P& S ARFRHCHH F ERTE IR L, ThbBRE
BB 50mM SDS %A 40 mM Britton-Robinson =ER (pH 2.5) #AV3HK
CORESBERRTL 7=, ZORR. ASPI12.3 5. SAZ 10,5 MIKED - HEES
o CHEE, HBIEEIE SDS BREICHSC TR Bore ( Fig.1) , SEINDRERY
SEFEIFDTIENMINC CE £V B AN ERITH B2 LA TR his, StEORZA
EBHIESERADEREEH T FETH3,

(')cu H;

@Cc»!‘{
60 L
c /
£
- A\ ASP
[0
E
~ 30 @ g
S
® o
2 JAY
s 0
SA °T—#6
00 25 50

SDS concentration ( mM )

Fig.1 Effect of SDS Concentration on
Migration Times of ASP and SA
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Enantiomer Separation of Drugs by Capillary Electrophoresis Utilizing

Crown Ethers

Hiroyuki Nishi, Shin-ichi Izumoto, Kouji Nakamura, Hideo Nakai, Tadashi Sato
Analytical Research laboratory, Tanabe Seiyaku Co., Ltd., Osaka 532

Separation of enantiomers and isomers of a wide variety of primary amines by
capillary electrophoresis (CE) was investigated employing charged and uncharged
crown ethers. Enantiomer separation of primary amines by CE was successful
through the addition of a chiral crown ether, 18-crown-6 tetracarboxylic acid
(18C6HY4). Low pH values (pH 1.9 - 2.1) and relatively high Tris concentration
(20 mM) were effective for the fast enantiomer separation. Separation of
positional isomers of aromatic amino compounds such as aminophenols,
aminocresols was investigated by CE with 18C6HY and other two 18-membered crown
ethers. Separation of enantiomers and isomers of the same primary amines was
also investigated by HPLC with Crownpak CR{+).

143

Fv E5 ) BRI, SEEERONUEMNNETDH Y, KESUELE LTENF
ETH5(1,2). HES, FENTAOFS NtV T 7 —~OFEH, BEEIONENLIN
DEAH 5 WL FRBOBBIC T 25T -TEY, Y707+ by VHHK,
AF HOZHHE, PUSHEENAE SN L7 /L LTHRATHA L EHEL. &
Bid, 73 /&M ENRE LIt ERE RN ERE OB >NT, 75901
—TFVDHBAERITL, dHETFSIIIEI S v —FILHBEE{L X TV BCrownpak
CR(UICLBHPL CHB-»>WT LRSI L0 THILET 5.

2.EE

CEZHIL, X 7 < B P/ACE system 5510%, ¥+ ES5Y—IRIULS Ry 72 &
DALIAR 5 un, BHEE 37 endFMED 7 2 —X KoY AF 4+ E5 ) —%(H
MU MER, 15 kV HB\id 20 KVO—EBET, RtbEEE3 210 - 235 nn, F 4
ES ) —DRER 15 CHBWE 20 CTHIH-12. B, BR0REBREFICH ng/nl (T
BBLICTASY /—NTAML, BETHNE LY BRI TaRa . Bk,
10 - 20 mMD Tris & A\ 3 NaH: POV A H3PO A FWVTPHE 1.9 - 2.2 L L%
L. RETLI27 5 v x—F0i318C6HY, 18-croun-6F{F dicyclohexyl-18-

/ T3
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t.—ﬁ,HPLcm,%&&LC—IOA—K%,ﬁaAmﬁ4thCmmmk
mh)%&mb,m1zmmdmls)axyj—woﬁﬁ§$%m&bfﬁmbt.

3. CER & BhFERME ks 8t

75/&%%W@ﬁuomr.%ﬁﬁﬁ%@ﬁ%uomr&ﬁLt&:é.w%mu;
9. BHEHED bOORFENUHER S . KunSi(3,0), EhiED PH % 2.20l LT
A LTWed, 4@, pH 1.9 - 29ETBERY 20 M OTris@liiE A EHY 3
tf.ﬂﬁu%iﬁ%ﬁ@&én.it.707$>¢7s/¢w%¢5Fo;5U$§
RRLT I &L DERIMNTOB{LAMIHLT SIFZRBENBD SN, R
%EIK%?.w%m®4o®ﬁwﬁyﬁwphﬁﬁ2J&2£mu2%u£8T55®
f.ﬁﬁ%ﬁT(w2JuT)?mw%mﬁﬁﬂmoﬁﬁfééct&Uﬁﬂo7iﬁy
DEURRIC Tris ARA LA EHEEEEL Shi-.

Fig. 1. Enantiomer separation of (A) five drugs and (B) theee
aromatic amine compounds by CE with 18C6H,. Buffer: 20 mM

Tris-H,PO, (pH 1.90) conuining 10 mM 18C6H,, column
tempenature: 15°C, applied voliage: 20 kV, detection: 210 nm.

|, .
Samples: (A) I=mexiletine; 2=DOPA: 3=octopamine; 4= 2 ~ h 1
baclofen: $S=PheG (2) 6=R(+)-BNA; 7=S(~}BNA; 8=5(~)- 2 LY 4
NEA: 9=1-Al-B-NA; 10=R(+)-NEA; 11=p-Ala-g-NA, [
Y - -
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ENH- 1.

1) H.Nishi and S.Terabe, J.Chromatography A, 694(1995)2u5-276.

2) H.Nishi, J.Chromatography A, 735(1996)57-76.

3) R.Kuhn, F.Erni, T.Bereuter, J -Hausler, Anal. Chem., 6U(1992)2815-2820.

4) R.Kuhn, J.Wagner, Y.Walboehl, T.Bereuter, Electrophoresis, 15(1994)828-83u.
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X+ 3 Y —B5R%8 % A\ /- S-[2-carboxy-1-(1H-imidazol-4-yl)
ethyl]-L-cysteine & UF N-{S-[2-carboxy-1-(1LH-imidazol-4-yl)ethyl]-L-
cysteinyl}glycine DE ST X7 L & 7 — O HBRE &

MEBEHR" Fk ERGE
FBIASES R (L

Chiral separation of respective diastereomers of S-[2-carboxy-1-
(1H-imidazol-4-yl)ethyl}-.-cysteine and N-{S-[2-carboxy-1-(1H-
imidazol-4-yl)ethyl]-L-cysteinyl}glycine by capillary electrophoresis

Masahiro KINUTA*, Hiroo SHIMIZU and Toshihiko UBUKA
Department of Biochemistry, Okayama University Medical School, 2-5-1 Shikata-cho, Okayama 700, Japan

A capillary electrophoretic method for simultaneous determination of diastereomers of both S-[2-carboxy-1-
(1H-imidazol-4-ylethyl]-1-cysteine ( I ) and N-{S-[2-carboxy-1-(LH-imidazol-4-yl)ethyl]-1-cysteinyl} glycine
(II ) was developed by using hydroxypropyl- 8 -cyclodextrin (HP- 8-CD) as a chiral recognition agent.
Effects of cyclodextrin types and concentrations, pH of the running buffer and the field strength for electro-
phoresis on chiral separation were investigated. Respective two diastereomers of compound I and IT were
completely separated (Rs = 3 in each) by using a 30 cm (effective) neutral coated capillary with a running
buffer, pH 6, containing 80 mM HP- 8-CD at a field strength of S00 V/cm at 20 °C. Absorbance at 210
nm was measured. Under the analytical conditions, more than 10 1 of 50 zM and 25 1M of compound
I and II, respectively, were required as the sample.

S{2-Carboxy-1-(1H-imidazol-4-yl)ethyl}-L-cysteine ( 1) {3
ERARPIOHBEhALSHTHS 1, 2] OiLs
HDO TN N-{S-[2-carboxy-1-(1H-imidazol-4-yDethyl}-L-
cysteinyl}glycine (I £EZX 6N [3), T 6, {LAH I
S-[2-carboxy-1-(1 H-imidazol-4-yl)cthyl)gluthathione (III) @
BESRECERGHTHB Z &b in viro THPIHTH
3[3) Ld->T, Zhoftdthid, EXFI /OR{L
EYTHII0 =BT TN F & (7 -Glu-Cys-Gly)
HEIVRVATFA UEMT I ERL>THE DL RF
ToOWMRARE 1-7) OREBHTLHD. MEHIR
U QILEREE Fig THIDRLTWL 3D, Zhoftddid
IOORFERET (@) ZHL TS, LY A7 V8
ADaHRLETR R- BRBREZEZN, 1315 /-To¥
A VRLERHERSO S-HELTIER T s BEEL
BB EDSRR-RUR S-DI7AF LA T—HFHE
T516]. RN - £B2MMFELZMLHBICNR, ho
FTFAFUAT—23BIMBT 5 LHPFHTH DS, #

* Corresponding author, Fax: + 81-86-222-3778

EAWT S TSERERIKYE (4] $7 3/ RO¥E (4,
6, H3WNEU7VEIEORBRRAKB TRESLE
HTE Y, HILCETRRAEENELI- 2 4, R
BRREFERAKE LT 7072 MY L 2RUEH
RERRA L= 2 —bI3A=F 4 v ¥ S V%A
WTESHBZT . Cho{tBBDOEITRT Lte—
FEBICEABRICT I N (REAT IRBHOWE

"
CH2—CH-CO—~X
/
S *
A Y
HC C = CH = CH, — COOH
. i
N
NP
H

Compound (1) : X=-0H
Compound (H) : X= - NH — CHz—~ COOH

Fig. 1. Structural formulac of S -(2-carboxy-1-(1H-
tmidazol-4-ylethyl]-L-cysteine ( I) and N-{S -[2-carboxy-
1-(1H-tmidazol-4-yDethyl)-L-cysteinyl}glycine (II).
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(RS, ﬂz %
\_, o -
RARBBELHI L. KO URID ATIHEAYIR
UIDEI7ATFUAT—DOIMREICHTZ1) o o0F
2 MY CORE - AE 2) KHEHMO pH. 3) KT
ERLOEED, COFEOMERRL &EHET 3.

R & FH &k

{LAYIRU DOV T AT VAT, 3) it
STERERUL. (LAY I 3B (3, 4) ISR T
ALk,

* 4 5 Y —RSk8hI2 P/ACE diode array detector X34
25 LJ: Beckman P/ACE system $510 analyzer 2Ly, 210
um ORFEREHF L. 7—F —MET Beckman System
Gold 2L TT»%. ¥+ €35 Y —{2 neutral coated capil-
lary (Beckman pat. no. 477441; £ S0 um) £& 37cm (R
%8 30cm) EREEA - b Y o SIERL, kWP 20T
CERIFUR. 4 LI (599.99 %, 5.6-6.0 kglem?) T
1-5 £ pressure injection (#J Sul/sec) L, TER(Z inlet LR
181, outlet (YEMBRRIC L. B4 D pH £ Ok BR R
{2 Beckman cCAP Chiral Methods Development Kit 2 A,
¢CAP chiral methods development guide (Beckmaa Instruction
015-726460)iCHE » TER L. + v P ORABHLS >
OF+Z Y B-cyclodextrin (8-CD), 7 <cyclodextrin
(7-CD), hydroxypropyl- 8-cyclodextrin (HP- 8-CD)RZF di-
methyl- 8-cyclodextrin (DM- 8-CD) ; SR#GXfEZLBBH (8
FAE$2 {5%F1): ¢CAP Chira Kit { pH buffer (pH 2.50), 75
pH buffer (pH 8.00) JXU¥ pH 3885 f5 buffer (initial pH 2.50).
SRE (Rs) BRFATRD M [Rs=2(MT; - MTY) /(W +
W2 MTy R M BEJP7RAFLAZ—-DI S U—2
avZAL%E W RS Wit E—20 R—2{H4 5T,

B BB ¢ # B

M LIaFFI LY LORE
TREREFBER/BEE LTOY 7 0F+F X MY v OR
MESRETHHMNT 5-CD (3 or 1S mM), 7-CD (10 or 50
mM), HP- 8-CD (10 or 100 mM) & 3% 3 DM- 8-CD (10 or
S0mM) 3L pH 8 DEHMEBLY, 1mM {L48 | RU
U %1 PEALTS00 Viem THEHL /.. £DOER, Rsfl
1214 (LA 1) RU 12 ({bd4 I) SEh - f2d%, 100
wM HP- 8-CDTDAE I 7 RF LA T -2 38 L.
2) kBHEEHAD pH
kEMETEHD pH £ PET 3 YT 100 mM HP- 8-CD%
| pH 5.00, 6.00, 7.00 5 A4\ 8.00 DERM AL S00
Viem THEELI:. TOHR, pH6 OBFHTHAY IR
UHOEI7RATFUA=—~3vFhbRs #5 28 CRIFS
SENBSh.

3) HP- 8-CDORE

WM PO HP- 8-CD AFLRET ZBMT 0, 50, 60,
70, 80,90 3343 100mM @ HP- 8-CD 23 pH6 D i%
FWHETHOTHRB L. TOHHR, 80mM HP-8-CD 29
UEEBETESY BU R WPhb Rs 2 3ORYUME
Bk,
4) kBHBE

BAKBRELWEST ZEMHT 80 mM HP- 5-CDERL
pH 6 DEEME ML 300, 400, 450, 500, S50, 600 3534
700 Viem THEI L. ZODFRER, 450- 550 Viem TRs 23
OHRES I RFRMIDRETH L. FE-203Y
=3 %A L (500V/cm: 185kV, average 265 nA)id
{449 1 5% 2073 RUF 2256 3, {4 10 {1 1638 RU¥
17.18 3 TH - M.
5) ARMR

EHECLDIHERAL SBDEATILEW I i3 50 oM.
LB MiE 25 uM THH7. X, 7708 (M) %
MERNGRE L TRAWL,. -7 EHtd 53R 2t B
TRASH IR I WD 01-SmaMTEHBENR -,

LR, S, 80 mM HP- 8 -CDA4E pH 6 DRHHK
(20 °C) Zf3\> S00 V/iem THBIT R T &ick - T, LAY
IRUNOEVT AT VAT -2 ERFICHERRT A AHE
PEEM SN EBEED pH BB KEREEBEEL
3772500, RBHIRGO pH6 135
S=NVED pKa HIINIHISLVHDOTHHN. i X
FHETIREEY I OZHDIT7AFUAe—it2l{ 28
Shiidh ok UL, CoMEstTE, 44 I i3
9.63 FIE—2%RL, {LSHIP O EEFEHITRNTH
. LEdt->T, ZARBMCAHIRVOIOEIT7AFL
A=—0FEEE LT, {489 N ORKSREIGLERY
OHMERFPASY I H5HRO 5« MEEMRHESTE
EFUGRATHKTHIEEILONS.

HPFRISX S H R TIS T HBS: (# 08836008 for M. K.)
ik hfrbhis.

X R

1) Kinuta, M., Ubuka, T., Yao, K., Futani, S., Fujiwara, M. and
Kmozuml T. (1992) Biochem. J. 283: 39-40.

2) Klnuta, M., Masuoka, N., Yao, K., Onia, J., Yoshida, S.,
Fzmgnl $. and Ubuka, T {1991) Amino Aclds (Wien) 1.

J3) Kinuta, M., Ubuka T, Yao, K., Yamada, S., Yukihiro, K.
?gg '{gtgozam. M. (1993) Blochim, Blophys. Acta 1157;

4] Kinufa, M., Yao, K., Masuoka, N., Ohta, J., Teraoka, T, and
Ubuka, T. {(1991) Blochem. J. 275: 617- 621.

5) Kinuta, M., Ubuka, T, Yao, W.-B., Zhao, Y.-Q. and
Shimizu, H. (1994) Biochem. J. 297: 475-478.

6} Kinuta, M., Sasaki, K, Shimlzu, H. and Ubuka, T. {(1996)
Blocmm Blophys. Acta 1291: in press.

7} Kinuta, M., Shimizu, H., Masuoka, N., Ohta, J., Yao, W.-B.
and Ubuka, T. i 995) submitted to Amino Aclds (Wlen)
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I ORE REAFEREFI (T606 FEBHTARX & H T REET)
COMPARISON OF LC AND CE IN HIGH-PERFORMANCE FRONTAL ANALYSIS

Terumichi Nakagawa

Faculty of Pharmaceutical Sciences, Kyoto University, Sakyo-ku
Kyoto 606 Japan.

The term "High-Performance” in High-Performance Frontal Analysis
(HPFA) is due to extended advantage over conventional frontal
analysis in that it requirs much smaller sample amount and
shorter analysis time, though on the basis of the same principle,
which was enabled by use of resitricted-access type HPLC phases.
HPFA can be achieved in combination with HPLC or CE instument,
which is capable of determining unbound solute concentration in
a very small volume of sample solution which is in an equilibri-
um of binding to big molecule such as protein binding of drug.
The lecture will take a comparative overview of principle,method
and application of HPFA combined with HPLC and CE, demonstrating
utility in drug/protein binding analysis.

LC% Fv» 5 SR SE i oA (HPFA) O RIS . EROERA/ITEERIL T
H3H. HIBREAR (Restricted-Access Type) DHPLCHEIEIR 2 L2
C LTk - THHiE . LEAREL EAKIBICHES N C. [GHEH
MM, 5K, F+ESY -—BRIKIE(CE) ED#HATICE-T
—BERAMSEL . HXO/MTETRE LN, > RIEBRO AFHTHE
Ligote, RETLE. HPFADQEE L FELIDHIYDW T, EY -2 v
NOIBREAEOPIEHICE - THHT S,

HPFAD TR & R

HIEREABIHPLCH S L WEW R B VNV RBREAEBEAT S L.

EABDBDREVER 2 UV EEETFEIRBICH 22 EMBE (BE

BEBEEROEE) WHIET 3 1 XOPE - 7 BHET 205, EAR

BERBLONTE - VOEEBEHE LD ERRNE- V22543

X5 B., IHIWCHEAREZEPL T HFHEH ORI S KT T,
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TORIBEDLB . COB, RAE B EE0E U BEOREY
%ﬁ%ﬁltf%c@&?kﬁ%ﬂﬁ%éhf\1$®ﬁm5—7%5
iéctma\c@ﬁ%ﬁﬁ&ﬁﬂm&%bm%@&(.wemmﬁm
—QvﬂﬁﬁﬁéKﬁETébmﬁﬁéc&ﬁ%%éh%.ﬂ%w,%
ﬁ%ﬁ%@ﬁ%\C®$@%ﬁ®%8m&ynaﬁﬁ$ﬁﬁﬁoﬁm@
%%ﬁgw\m@m%%%%gm%h%hmﬂiéctmﬁmok,T
bbb, 1DOFK - IDH2OOMN Lk ERNBENELNZ C & *R
&Lk,c@ﬁﬂuﬁﬁwiﬁﬁﬁﬁw%htﬁxmwﬁtﬁb0\ﬁ
ﬂﬁlimwamﬁmmﬁﬂmmxéﬁmmtb&arﬁé$@m%ﬁ
K%%Mwﬁ0~%%%m—$®e—attrﬁw3némwﬁLr,
aﬂﬁmﬁémﬁéﬁir%<&6t\h%AlDﬁﬁ@ﬁ%ﬁ*wﬁ
ﬂtﬁtﬁé$ﬁﬁ%%ﬁok7—yﬁ%ﬁéh%kwﬁbét%iB
ha,

HPLC#% FV > 2 HPFA
LEEDFREEFALT. HADRK > k% DEPICHONT . [IET L
73u%ﬂ%%@b@tﬁé¢%ﬁﬁwbaﬁﬂwﬁmtkﬁ%\ﬁ&
%ﬁ%ﬁ%%%%ﬁﬂi&tLrE<ﬁm6hrm6ﬁ%ﬁﬁ/me
f%%hkﬁ%tﬂ<—ﬂbk.Lmt\wmmﬁ¥aﬂ%m%ww}
DUEETHoTc. Fhe, —BOEY (FREHVIZEEL) KoL
T, ERTEDRE L S EYBEORSER I To . 51T, HPFA
t#awwwﬁ%t%haAz¢4vfyﬁmxorﬁé?éﬁﬁéﬁ
RL. KFRERERD 2 05 s BB 3 TIEGBIRE 2 5 hicd
5L EBIC, BUNSTEERICEY 3 EYRIEEERO M BN L
fe.

CE#% FE\ > 3 HPFA
HPFALCEL 2BV M. F+ES Y - HADFEORRBYUAFE (2
ki K CRBRMIFIE) WHREMA 3 Eick->T . HEE ((100nL)
BN OBERNEYREOBEBERNSTEEL KoKk, . F4ET Y
~ NEOUEPBHRHROBB LA & OERFFRICE LT, HEM
RUOULERIRN & 2 3 0 B ORI LI IRRIRT 2 o 8 Y 8T
BB AT CBBOREORIAL & | RME 2 3 2 HORYE SR
OMFRICTHEERC C EMTER, UL, k9 EHAEHLTEICT
SReHid. REREPERMO—BOM L K ItS%OBEIRI N
W3,
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DEVELOPMENT OF SIMPLE AND RAPID ANALYTICAL METHOD OF
THERAPEUTIC DRUGS USING CAPILLARY ELECTROPHORESIS
(ANALYSIS OF 8-LACTAM ANTIBIOTICS)

Shoko Taniguchi, Kenji Hamase and Kiyoshi Zaitsu

Department of Analytical Chemistry, Faculty of Pharmaceutical Sciences, Kyushu
University

Simple and rapid analytical method for S -lactam antibiotics using HPCE was described.
Free zone CE with 100 mM phosphate buffer at pH 8.0 gave optimum separation of six
commercial 8 -lactams. The calibration curve of each B -lactam was linear from 0.3 to 12
ng, and each detection limit was about S0 pg.

(Z4W251 | ‘
EERIITEH, AFILL>THRBLEROEYLRENLNLE bONELET
b0 CNODALEEZERICE L. Eﬁﬁ%k%”%nugtﬁﬁﬂ\ EIN: A0  Fiiv: S
DHFERIEETHY. SEOERORLUEMEIZSOHENREEB b3, EHIE
OEFRBETHWSARHECIE., Blitt, SESENERINE, 22 TEH
RTI. B0EEEE LAEIC S OFNNEEETH D HHFITEBD TiE
DEHFUMEALLEWF + £S5 ) —BLRKIZE O TARARKEEE 49 DB
FHERS TTB-57 7 LEFREYEIZ DNTHRE Uiz B-5 7 7 LR
BRIABEREFIILC AWONIMEETHY . AREEXESE LTRESH
OEEHVERHINTV S, SERIREERERE CHEINASA6/EDE-57 4
LBIFNZ DT LRI OWNTEET 5,

[EE]
1) B8-S 9 LZGASHE

B-57 7 LREHEE LTIE, REEERKEESFH)ELTHRINL TS
A INRRLGFLFLO,FHUE), A oRRL(A RV, FRHHE), SF/EF
EI7FMUTL(IOA Y LOEHXRMIE), ERSFY UF MY TLRY MY
)@, =) IEBE T+ FTLONVZARY O, BRHER). BT+ 7F
LFPMUDTL(I ST 4T OANFINDBHEFEH U T NOERM
MHICEHRIN-BE I U TEESERCOFRNER)TER L., BfRIE LT
AEhIBEOHERERAB LI, BEHAOFRERFh ZThBELEH S Bt
X, RRICAEEQIER CRANCRETIREICAML -, Bl U-SEHS
BRISEICKEABHR CEYSBEIIRRL. Jhic10%i2753 & 5 MeOH %
M Tk AY I E LI,
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BXpkE)IZIE. Beckman P/ACE 5510 &+ B35 Y —B&IKE) ¥ X 7 L& L.
FyESY—ZARTS um, HYHRESOmD T 2— X KT Y HEA BNz, ST
JVISIME#R: % AU TSHREEA U(ca 300, 5 B)i325C, 10kVTIT -7z, BT
Beckman P/ACE Diode Array Detector’k: fil 1210nmiZ 3543 2 B4 HIE Lize @
BRIC, 3kBIZX /B E— 7 ORI Z RS b )(190~400nm) % HI5E U 7z,

(#ER - £%]

SITEOKRENICEBLU. FIHRBAREELRIRU, VY U BEHKE R IE
RERER N OBHDB-57 9 ARTENEOSEE B U8, Y VB
TR BIFIS 3 BEER LD TUBOBRINICIR Y VS ERE R V-, BEK
DpHIZ DN TpH6.0-9.0TH#ET L /125 R., pHB.OTHR DB VFEENB O AT, &
HRDOBBEITIOMMA 5200mMZE THEF L. 100mMTH S BUL VA B, DLE
DFERD S HEHTITI00mM Y o BR i H(pHS.0) %2R Ui, KEIEFIZ. B
. RBFEED S10kVE RV, & O&GEANT, FHEL-68D B-27
7 LRMERERBFIIABI NI, Bohi-xL/ bo720754% FH
KART. FE—7DOREIRL-57 5 AZEHARUEEL 1 BETHOK X
7o & ZDORBFRRTBIRZARS MU DT 1. ZEEYORBRIT. LT
NDOEY H0.3~12ngfH1E T RIFLE G %5 U =
0pgTH »720 BWBEBAIFIZE TN BMOBAT & 2 EHRS EHAOHEIT
BHohiIh -7,

Peaks :

1, Imipenem

' 1', Cilastatin

f 2, Cefotiam

| , Meropenem

o
7

3

4, Piperacillin
5, Cefotaxime
6, Latamoxef

o
—t
t

Absorbance (210nm)
[ )

a4 v
b

it ¢ y
N N N—
0 10 20 30 40
Migration Time (min)
Separation of [-lactam antibiotics
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Analysis by Sodium Dodecyl Sulfate Polymer Solution Capillary Electrophoresis of
Low Molecular Weight Proteins in Cerebrospinal Fluid

Atsushi Hiraoka, Teruyo Arato* and Itaru Tominaga**

Kyorin University School of Health Sciences, *Department of Biochemistry, Kyorin
University School of Medicine and **Department of Neuropsychiatry, Chiba
National Hospital

Electrophoresis in a capillary filled with a SDS-containing polymer solution was
applied to the analysis of low molecular weight proteins in cerebrospinal fluid from
neuropsychiatric patients. Under the conditions employed, some peaks were
detected and identified on the electropherograms, and changes in their levels in
associated with pathological conditions in the central nervous system were

demonstrated.

(xLade] e offiEoHEAREIE, mKMBIFTY 2 Tilh X BT LLEH
Bi5r (albumin, transferrinlgGs) Offy, FPRAERICHRT HBHERS FEL, &
{211 B-trace protein (BTP, MW : 26,000) %, BEBH L LTRSFRONI D
DHRFV, R4, SDSEELH S FEREFRLAF + €Y —2AVDF+ €T
Y —REB&KkE (SDS-CZE) %, ffi0rOfMOMER S Do #H L.,

[Fek] R4 Ot - thiBEBROBEEMEL 0B 5 hHilk (DX5061%) £2.5ml
&b, cut of fiD = & BRI ABH X AV 5 UBA A B EA2EHET, HFiE
50, 000D LT85 #4110, 0000 EL 3 TB LW E S (S FRAES) S0¢ 1% &k
s L,
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SDS-CZE#%, Beckmantt®eCAP™ SDS200% » F %A L, ¥D == 7 AL
EB>TUTOL 5T 50, HBROEBESFEAES25LM, * v F Dgel buffer 50
#1, front markerC#$%0.1%Orange G(OG) 5 ], 2-mercaptoethanol 2.5 uL i
*YvK20peimx, 95CTS SEIMAL, SHE, —FR/E Dmixtured, 47cmx 100
pmOF » €T Y —~O0WEREA L, 14.1kVT205B%kE LT, 214nmTHRIE L1,

(R R UEZE] Electropherogram FIZBH i\ OMD E — ZicoT , v
FOFFRE~ = -DHNBLOUBRUTERLOBESHCL E SV TRAELED,
B :-microglobulin (MG, MW : 11,700), 7 -trace protein (7 TP, MW : 12,300),
myelin basic protein (MBP, MW: 18,000), BTP (MW : 23,000—30,000), a,
-acid glycoprotein (a AGP, MW : 42,000) £0FEIRE IR, FhbD5 B,
BTPHRLBESE L, FFEMCTE—THY, HTE2,000% B kE< 29
DSubfraction sy, £D 5 HLO/NZIVHDOERBIMIAE AL F 44 = v ABFSeRT
235\ Prostaglandin D Synthease & L TR S h =ikl & —FK L1, X, a AGP%
BU7 v - Fe—21i2, a,-antitrypsin (a AT, MW : 45,000—55,000) D—f b
SERTVBLEHEES R,

FAEShItE -7 DEHKOWT, OGYRHEHREL LTEAEThD LAY
ERL, ThoOFBHEEBRE OBBLHN L, STPIZ, MIERE, BB
KU, BERVBBER, T ASOTRHERDBEIMIC 51T £ O L
“AHIERREIC LR L, HCBREE, SRETLESOMEMCEARIELY 2
LSEBTHEEL 5T, £5 LB iR OB E ORI & 1 2B TH »
#, Subfraction® VRATRS L, BEEBENERHELOC BTPAYMML TV 3
BT, FFROCKEHFOLANHEL TV BEEIE SNz, MBPY, S#o
B R O S REELE OIS Eat o Tuvicdt, BEMERLETIZSTPD
BEREMELER L -7, BMGL al-globulin (¢ AGP+ a AT) O F D
VAME, E& UTHRMERDREMKERIZ 36\ C LR L, 8o r TP, it
DESFEEARS LRBILIHELTL, BOFHEREO—BRISWCE/BETL
o

FRAERAOHBL RN T 5 LEOEB 2T 5 LT, SDS-CZE 4 &
Bbhz,
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W fFEE® (C SF) b Prostaglandin D ko
* x €35 ) — 4kl s b
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Capillary Electrophoresis Analysis of

Pr landin D(PGD)Synthase in Cerebrospinal Fluid(CSF
Maruyama T.(1)(2)*, Eguchi N.(3),0da H (4),Irikura D.(1),
Urade Y.(1) and Hayaishi 0.(1) '

(1)0saka Bioscience Institute, (2)*Present;0Otsuka Electronics,
(3)PRESTO, Japan Science and Technology Corporation (4)Maruha
Reserch Center

Me determined the PGD synthase small level in mouse,rat,and
human CSF by Capillary Electrophoresis. (@} assessed the
accuracy and reproducibility of separation of the enzyme in a
small volume of CSF samples, under various conditions of
electrophoresis and by several methods for CSF sample injection.
And we investigated conditions of injection to get high
sensitivity.

Introduction:

Prostagrandin D2 iZNIATEDIEIRSE R TH Y . €D-EHAFE (PGDS)
PR (CSF) b FEFRFIHE LTSN T8 -Trace & a—WHT
b5 ENEWIS M ENRL . ZOBIET-RBIZOWT L SHEROHHYO %1l
BRIV THRONTWV S, B, COREFOIo—% 2 Py AHPEHS
IR E DMELPRASLITWVE, ZOMEICBNT, BRI XD CSFfD
PGDS % ET HLENH 5,

CSF O PGDS DSERILTERBFHIFIEDNWERLEL 1 Z AEFHV LTS,
Human D& E mI OB 2RI 5 2 L ATTE 3%, Rat Eo/hMhcid s
R D72 2 1)  Mouse DB TFHIE IS DV TIIBBE TL —Ah S B p 1L
PRI B Z EDTER, o T, REDGRML FOT/HIHBHBETH S,
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/7 lHuman, Rat &% U*Mouse > CSF 1) PGDS i it . U5 Hiiki % % 4 5 1) —
AR &) THRG L 7.

Experiments & Results
PGDS #j B gk 1t
Human: RTHBEHE L D€ 2 20— ndiifkh S A2V 7 7 1 =57 1 2 a=
FIT7 ISR DRNUARER RO AWEICE YR
Var¥dr bMiEE
Rat ABHICLYERBALAY Y VR
Mouse: KIBIICL W 8BL A oo ¥ H o MEEKR
FrET)-EBRIKBER
KEBTHALIB CAPI- 310 OW (A2 M VRINMS X5 4)
FrEF)—:
REBTHRALHB KIVT7P 79IV T7IFI-F 1073 vE5y =
INTE75 « m X 50cm or 60cm
KT : SOmM-Borax pHO.4

WNEAH*Silanol ¥ 1 7D % + ¥ 5 1) — % )\ Human CSF b LB,
PGDS & D Bis & ASEHE L, S-S T o 7=, Ll WElEARY 72
UNTIFI=FAYTLIFXES) =2 AVBIEI2L Y, CSF O fijins
W LIZEBIZPGDS 20D 7 & 508+ 5 S LA TE 7, HPGDSE/ 7 1
= VHUES 5 A2 & Y PGDS % Bk L7zHuman CSF 2% IR &4 THMF L 73
T\ PGDSDIKEIFLBICITE — 2 RIS s o o0 S DRSS PGDS At
DE=Z I OWBUTE L 2V EHW Lo £/ 2 09— VEik S 5 A
ICXDHBR L7 Human PGDS & kKB MW TREE LY 3L VI b
Human PGDS & o M2 it ik BRI D212 B8R & Wt dvo 7o [TREDSMT 2 Rat
& Mouse @ Recombinant PGDS iZ-oWTifo -,

SUBHEAIZIE %2 (Gravity) # V7, NUERE. HIEE. G Hlv
THEROMBEEATEYE, EARICEBER E LB L ithb, 2o THRIL
L7- CSF L MERD Tyrosine Bl #iRA L, S W NSERWT L LT20
EABOMIEEBI ofeo COMIEICL ) PGDS 12 % & IS RIBKE & 72 - 72,
LEAREMREELIEICEY, HC&3 L 124 ) CSF hOBLE PGDS # IF
MR LT B ENTEL LS 1245 7z
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ELECTROPHORESIS OF MICROALGAE

Yushi Hirata, Keiko Yamaberi, Hisako Kondo

Department of Chemical Engineering, Faculty of Engineering Science,
Osaka University

This study examined the electrophoretic velocity of microalgae
Chlorella using CE. Algal peak could be detected at two waves 210nm and
680nm. It was found that algal surface charge was negative and hardly
changed between pH=4 and pH=9.
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Fig. 1. Electropherogram at@ Fig. 2. Electropherogram at 210nm.

a) Glucose (200nm) a) pH=4
b) Algae (210nm) b) pH=9
c) Algae (680nm) { Electroosmotic flow
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Noble method of blood typing with hole blood specimen by cell
capillary electrophoresis

Osamu Nozaki 1), Shinya Kitagawa2), Takao Tsuda2)
1) Kinki Univ., School of Med., 2) Nagoya Institute of Tech.

The aim of this study was to enable blood typing with hole blood
specimen (a few yL) by cell capillary electrophoresis. The red cells
and blood typing antibodies in the hole blood specimen were
separated in a fused-silica capillary tubing ( 50 um id., 1.5 cm
length) by both electrically pulling force for moving red cells and
electric osmotic flow for moving antibody. Then the separated red
cells or the antibodies of specimen reacted with test reagents of
antibody (anti- A, -B antibody) or the test red cells (A-, B-type) in
the capillary tube at room temperature, respectively. The time for
capillary electrophoresis was about 3 min. Aggregation of red cells in
the capillary tube was observed when types of antigen of red cells
and antibodies were coincided. Aggregates of only a few number of
red cells were observed with a microscope. It took a few minutes to
test the blood typing, and was no need of preliminary separation
and washing blood cells. In conclusion, this method enables blood
typing with hole blood specimen by electric force and electric
osmotic flow. This noble method is faster and more objective than
the current method.
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1995.
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