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Abstract

There are three major directionsin this
research proposal

(1) The development and applicationsin
CE/MS

A smple and rugged capillary
electrophoresis- mass spectrometry (CE-MYS)
interface with low make-up flow has been
developed for interfacing capillary zone
electrophoresis (CZE) with
electrospray-spectrometry (ESI-MS).  The

use of dual beveled tips capillaries as the ESI
emitter in this interface reduces the
requirement of make-up flow rate to operate
at optima performance. In return, sample
dilution by make-up flow was minimized and
sensitivity was enhanced.

In addition to the sample
characterization, how to increase the
throughput and minimize the anaysis time
has been an  important  subject.
Multi-channels CE/MS is studied in this
research. Four sheath-flow e ectrospray
probes are placed in front of the sample inlet
of the mass spectrometer. Between the
probes and the sample inlet, a round metal
disk is used as a shield. The results
demonstrated that the interface could be used
in multi-channels CE/MS analysis and the
throughput was increased by a factor of 4.

Atmospheric pressure chemical ionization
is a sensitive and wildly applicable technique.
The chemical ionization process is initiated
through a corona discharge and the HPLC
eluents usualy are served as chemica
ionization reagent at relatively high pressure.
Negative APCI of compounds with acidic
functional group usually gives the [ M-H |
ions with a proton transfer process. Recently,
lan A. Blair et al. demonstrated the attomole
sensitivity of several PFB-derivatives in
electron capture APCI. In this study, two

carbonyl drugs, nabumentone  and
testosterone  were  derivatized  with
pentafl uorophenyl hydrazine(PFPH). All

PFP-derivatives were identified with LC/MS
and they al gave (M-20) ions. The limit of
detection of  nabumentone-PFP  and
testosterone-PFP were 500 fg and 1 pg
respectively. These results were 300 and 25
fold sensitive than postiveES!.

In previous work, sixteen synthetic drugs
had been anaysis by CE/ESI-MS. These
drugs were chosen as target analytes. To
study the effect of coanalyte, compounds
with different ESI-MS sensitivities and
concentrations were studies. The results
showed that analyte with high ESI sensitivity
and concentration suppressed the signals of



other analytes.
(2) Linear a wdl as branched
oligosaccharides were labeled  with

p-aminobenzoic ethyl ester (ABEE) using the
glycosylamine closed-ring labeling approach
and analyzed by negative-ion electrospray
ionization mass spectrometry (ESI-MS).
Linkage specific fragment ions of ABEE
labeled linear oligosaccharides  were
proposed based on the MS? and MS® data for
several ABEE labeled linear oligosaccharides
with  konwn linkage  configurations.
Fragmentation at the reducing end was
similar to that observed for ABEE
disaccharides whereas the fragmentation
pattern not involving the reducing end was
similar to underivatized disaccharides.
Based on these ions, all the linkages of linear
oligosaccharides could be unambiguously
determined. The fragmentation pattern at
the branched sugar was in genera not quite
the same as the linear one. However, many
linkage specific fragment ions were aso
observed for linkages at the branched sugar.
These ions along with the ions proposed for
linear oligosaccharides were found to be
quite useful for the determination of all the
linkages of branched oligosaccharides.

(3) Inour study, an analytical method based
on continuous-flow purge-and-trap and fast
gas chromatography mass-spectrometry has
been developed for on-line monitoring of
trihalomethane (THMs) in drinking water.
Connection the gas chromatography event
with the automated valve by using a relay,
the system could be automated. An
automated system is more suitable for on-line
sample analysis.

Keywords: CE/MS, low flow,
high-throughput, multi- channel CE/MS
APCI, electron capture, carbonyl,

pentafluorophenylhydrazine(PFPH), structure
of carbohydrates, linkage, branch, MS/MS,
fast automated analysis, continuous-flow
purge-and-trap and fast gas chromatography
mass-spectrometry,  on-line  monitoring,
trihalomethane (THMs).
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Table 1. Specific linkage fragment ions for
ABEE closed-ring labeled linear
oligosaccharides.

Fragmentsof the  Fragments other than the
first linkage reducing end
(reducing end )
1-2* %X, %X C-18,°°A-18, *°A
1-3 93x No cross-ring
fragments
1-4 °2A-18 02p 02A-18
1-6  °°A C-18,%%A, %A, A

Table 2. Specific linkage fragment ions for

linkages at the branched sugars.
Linkage the other Fragments for
linkage at linkages at branch
the branched  points
point
1-3 1-4 Z-H (loss of
hexose units)
1-6 Z-H (loss of
hexose units)
1-4 1-3 02A-18, %“X/Z-H
1-6 2p-18
1-6 1-3 C-18, A, %A
1-4 %3a/W
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