








passing it along a long capillary column. The

individual compounds that emerge from the

column in a defined sequence are fragmented

by bombardment with high-energy electrons to

produce ions, the size of which indicates the

molecular formula of the plasma component

(see Figure 7.3). 

Analysis of the samples by FTIR provides less

information on individual plasma constituents

but it is much more rapid and provides

information on sample composition that is

quite different to that provided by GC/MS.

FTIR analysis produces a spectrum from each

sample, the shape of which is dependant on the

chemical composition of the sample (see Figure 7.4).

Small amounts of each plasma sample are dried onto

a silicon wafer and the spectrum of each sample is

determined by measuring the intensity of an infra red

beam over a wavelength range after it has been

transmitted through the sample. Many biological

molecules absorb infra-red light and minor changes

in the spectrum obtained from diseased samples as

opposed to healthy samples can be used as

diagnostic aids. 

A further technique is also being used by our

collaborators on the FSA project at the Central

Science Laboratory in York.  They are using nuclear

magnetic resonance (NMR) spectroscopy to analyses

the same range of samples, which provides yet

another range of data that complements the GC/MS

and FTIR data generated at IGER.

Data interpretation
The interpretation of data from the above analytical

techniques requires advanced computer software that

use multivariate statistical analyses and novel pattern

recognition tools such as artificial neural networks

(ANN) and genetic programming analysis.  ANN

analysis involves training a program to recognise

patterns in data which indicate the presence or
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absence of a particular health status, and the program

can then be used to diagnose that problem in novel

data presented to it.  This type of data analysis is

described as non-judgmental because it does not

depend on human interpretation.

Future research
The technology under development in these projects

is generic and is not limited to the development of

disease diagnostics. It will be possible to apply these

techniques to any study of living organisms where

chemical change takes place. The metabolomic tools

being developed at IGER will be invaluable for

studying the interaction between livestock, feed, and

micro-organisms in the rumen by allowing for the

first time a broad, non-judgmental study of blood,

rumen and plant chemical composition and how they

correlate with experimental treatments.  
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Figure 7.4 Infra-red absorbance spectrum of de-proteinised blood
plasma informs us of chemical changes due to disease.

Contact: gordon.allison@bbsrc.ac.uk or the IGER  Business Manager:

tony.fentem@bbsrc.ac.uk
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