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Foreword

Advances in important areas of environmental and food analysis would be
unthinkable without gas chromatography in capillary columns. Many years
elapsed between the introduction of capillary columns (open-tubular columns,
Golay 1958) into gas chromatographic analysis and the widespread adoption of
this technique in practice. The reasons for this delay lay in the difficulties of
column technology, instrumentation, and methodology encountered in the use of
very narrow capillaries with their very small sample capacity. The process of
acceptance received a considerable boost through the introduction of fused silica
capillaries (Dandeneau, 1978). Thanks to the column geometry, capillary GC is
a miniaturized separating analytical process. In general, GC can only be used for
volatile compounds or those which can be vaporized without decomposition at
high temperatures. Because of the low sample capacity of systems with capillary
columns, environmental analysis with high resolution chromatographic methods
places stringent demands on the separation, detection, and identification of
analytes in matrices of complex composition. This is particularly true of samples
containing very small concentrations of the toxic substances to be detected and
determined. Such analysis is possible only with special sample introduction
techniques. Detection with the necessary very low detection limits for toxic
compounds can be accomplished with comparative ease on use of the ionization
detectors available in GC.

Even after sophisticated sample preparation, precise and accurate analyses of
trace components in difficult matrices are possible only on optimal use of the best
instruments and modern analytical methods of capillary GC.

Particular difficulties are encountered, as in all analytical chromatographic
techniques, in forensically reliable identification of target compounds. These can
only be overcome by use of hyphenated techniques, preferentially GS/MS.

This book, containing a collection of important applications, will be of great value
to those engaged in the practice of environmental analysis. It demonstrates, for a
number of typical examples of food and environmental analyses, how modern
GC analysis with capillary columns can be successfully applied to this area.

Miilheim an der Ruhr Prof. Dr. Dr. Gerhard Schomburg



Preface

The objective of this book differs from that of most other publications on capillary
gas chromatography. Instead of presenting all known methods of determination,
it focuses on those which are important to the user. The book does not aim to
transform the reader into a capillary GC expert, but instead addresses those readers
who use capillary gas chromatography because of its various applications, i.e.
practitioners. This is therefore a book by practitioners for practitioners.

The content is based on a number of meetings held by the German Chemical
Society on the same topic and comprises selected presentations delivered on those
occasions.

Well known and experienced authors have contributed their knowledge and
experience to the individual chapters. All the applications described have been
tried and tested and are reproducible on adherence to the basis rules of chroma-
tography.

I wish to express my gratitude to the authors for their readiness to contribute to
this work.

Special thanks goes to my family, without whose understanding this book would
never have been published.

Dinslaken, May 1997 Lothar Matter












22 1 Application of the Rules of Chromatography

1.3.7.4 Distinction between Hutch Rabbit and Wild Hare

This example demonstrates a distinction between animal species caused,
among other things, by feeding differences, and can also serve as evidence in
the case of incorrect labeling. Figure 1-18 sows this difference.

While the fatty acid spectrum of hutch rabbits contains higher amounts of
linoleic acid, the wild hare exhibits a fatty acid distribution in which linolenic
acid predominates [see 1-25].
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Fig. 1-18: Part of the range of fatty acids (HRGC-FID) present in hutch rabbit (left)
and wild hare (right). See Figure 1-22 for GC conditions.
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1.3.7.5 Distinction between Domesticated Pig and Wild Boar, and
between Veal and Beef

Figure 1-19 indicates the difference between domesticated pig and wild boar
and between veal and beef as bar charts.

The ratio of heptadecanoic to palmitic acid (C17:0/C16:0) x 100 indicates
which animal species is present (genuine wild boar).
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A distinction between chicken and turkey meat is also possible with the aid
of this ratio. Figure 1-20 shows the fatty acid methyl esters presentin a chicken
meat product.
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Fig. 1-19: Distinction between domesticated pig and wild boar, and veal and beef.
See Figure 1-22 for GC conditions.





