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Analysis of human plasma fatty
Narrow-bore Column High-speed GC
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Figure 1. High-speed GC chromatogram of human plasma FAMEs. Peak identification: 1.S.: Cq3.0; 1) C14.0; 2) C4s5.0; 3)
Cie.0 4) Cip:107: B) C17.05 B) Capizeas 7) Cigoi 8) Cagirug: 9) Cigzws: 10) Cagizuai 11) Coozuss 12) Coniauss 13) Cooisus:

14) Coa.503; 19) Cop:gus

Luigi Mondello, Pharmaceutical
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resent research is based on
Preduction of analysis times

in the separation of human
plasma fatty acids (FAs). This is
part of a wider research project
with the aim of significantly
reducing plasma FA analyses
times and the cost of clinical
assays.

Fast GC maintaining
resolution

The major objective of any GC
method is the separation of the
most critical sample components
in the minimum time. This is
obviously of fundamental impor-
tance for laboratories with a high
sample throughput and/or where
there is a need for quick and cor-
rect results. As a consequence,
there is an ever-present interest

within the chromatographic com-
munity for the introduction of
faster techniques. The primary
aim, relative to any fast GC tech-
nique, is to maintain sufficient
resolving power (compared to
traditional GC) for the separation
of the compounds of interest.
Here, the narrow-bore column
approach is a very efficient way
of increasing analysis speed [1,2].
A decrease in column internal
diameter reduces resistance to
mass transfer in the gaseous
phase. Although the use and
effectiveness of these columns
was demonstrated many years
ago, their routine use in fast GC
applications is only quite recent.
The reason for this delay is mere-
ly technical and was due to the
lack of suitable GC equipment.
Modern GC systems are now
capable of supplying the severe
experimental conditions that nar-
row-bore columns necessitate:

high inlet pressures, highly con-
trolled split flows, rapid oven
temperature heating/cooling and
fast electronics for detection.

Sample introduction
in Fast GC

The sample introduction system
is also critical in this type of ana-
lytical approach. Use of a high
speed autoinjector is fundamental
as it allows the introduction of
very narrow sample bands. Fur-
thermore, it also enables extrac-
tion of highly reproducible reten-
tion time data. Injection band
broadening can be further mini-
mized through the use of reduced
ID inlet liners (e.g. 0.75 mm).

Columns for Fast GC
applications

Present-day fast GC applications
are achieved generally with 10 m x

0.1 mm ID x 0.1 pm (film thick-
ness) columns. The latter are
approximately characterized by
the same resolving power as a
25 m x 0.25 mm ID x 0.25 pm
column (100,000 theoretical
plates). Substantial reductions in
analyses times are achieved by
exploiting two factors: shorter
column length and the application
of higher than optimum average
linear velocities.

Instrumentation

Analyses were carried out with a
Shimadzu GC-2010 gas chro-
matograph and Shimadzu GCMS-
QP2010, both operated with a
split/splitless injector and a
Shimadzu AOC-20i autoinjector
and a Shimadzu AOC-20s
autosampler. Column used on
both systems was a Supelcowax-
10 (10 m x 0.10 mm ID x 0.10 pm
film thickness). Data was acquired
by GCsolution/GCMSsolution

software.

Analysis of human plasma
fatty acids with Fast GC

The qualitative/quantitative deter-
mination of plasma FAs can be
divided basically into two parts:
sample preparation and GC analy-
sis. The sample preparation pro-
cedure which consists essentially
of plasma FA methylic esterifica-
tion, has been greatly shortened.
A thorough description of this
initial stage is however outside
the scope of this paper.

The high-speed GC analysis of a
plasma fatty acid methyl ester
(FAME) sample is illustrated in
Figure 1. As can be observed, a
complete analysis was achieved in
63 seconds.

GC detectors for fast
analysis of human plasma
fatty acids

It is well known that fast GC
techniques are characterized by a
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minimization of analyte band
broadening, producing rapid and
narrow peaks. Hence, the signal
response remains high as the
amount of solute per unit of time
that interacts with the detector is
not much less than in convention-
al analysis. Consequently, detec-
tor capabilities become very
important as rapid elution neces-
sitates fast acquisition rates.

Modern FID systems with sam-
pling rates as high as 250 Hz are
commonly and successfully
employed. A sampling frequency
of 50 Hz (commonly employed in
0.1 mm ID column analysis), used
in preliminary applications on the
plasma sample, proved to be
insufficient for precise quantita-
tion of early eluting compounds.
For example, peak 1 presented a
180 ms width at half height and is
one of the most rapid of the
entire sample. Accurate integra-
tion required a 125 Hz sampling
frequency (corresponding to
approximately 22 data points for
the peak half width) which was
50 % of the maximum data acqui-
sition rate.
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Now with formulation

mode Inside

NEW

New easy-to-use analytical and semi-micro balances

ince their market introduction, the
S new "AU" series of semi-micro and

analytical balances can be counted among
Shimadzu’s bestsellers. Users particularly
appreciate their stability, accuracy and repro-
ducibility, even under non-optimal ambient
conditions, as well as the possibility of data
transfer without the need for additional soft-
ware installation.

In line with continuous new product develop-
ment, Shimadzu now offers all semi-micro and
analytical balances in the AU series as calibra-
ted balances. In addition, a formulation mode
has been implemented as an extra standard.

In this way, users can now weigh in mixtures
of up to 299 individual components separately
and request detailed reports on the total meas-
ured results as well as measured results on
individual components.
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The new dot-impact EP-80 electronic printer

WindowsDirect function for
data security

To ensure complete data security, the Win-
dowsDirect function is available in which
customer-specific weighing data can be further
processed in a number of Windows-based
applications without the need for additional
software integration into the existing LIMS or

The semi-micro AUW-D series with UniBloc technology

EDV system. Data can also be recorded and
printed on paper using the new optional dot-
impact EP-80 electronic printer, for instance
when working in accordance with ISO/GLP/
GMP regulations. In addition, the EP-80 has a
number of statistical functions and is suitable
for battery operation.

Software according to
FDA 21CFR Part 11

For customers needing to comply with FDA
21 CFR Part 11, Shimadzu offers the optional
network CLASS Agent software, which meets
all requirements of modern database registra-
tion and management functions. Shimadzu bal-
ances are easily implemented. Special IQ/OQ
and DKD certificates are available on request.

Shimadzu balances are also available through
our certified specialist dealers. We will happily

refer you to your nearest dealer.

Email: balancegroup@shimadzu.de
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