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DESCRIPTION

Metabolomics is the study of small molecules, or metabolites, present in biological systems. It is a powerful tool
in understanding the biochemical pathways and processes that underlie cellular function and disease. Metabolites
are the end products of cellular metabolism, and their levels and profiles can provide insights into the health and
physiology of a system. This has led to the widespread use of metabolomics in fields like medicine, agriculture, and
environmental science.

Metabolomics involves the identification and quantification of metabolites in biological samples using techniques like
mass spectrometry and nuclear magnetic resonance spectroscopy. These techniques generate vast amounts of data,
which can be analyzed using computational approaches to identify patterns and associations between metabolites and
biological processes.

One of the main applications of metabolomics is in the field of personalized medicine. By analyzing the metabolites
present in an individual’s biological samples, doctors can gain insights into their unique physiology and tailor
treatments accordingly. For example, metabolomics can be used to identify biomarkers that indicate a predisposition
to certain diseases or adverse reactions to certain drugs. Metabolomics also has applications in agriculture and food
science. By analysing the metabolites present in crops and food products, researchers can gain insights into their
nutritional content and quality. This can help improve crop yields and create healthier and more sustainable food
products.

Another area where metabolomics is making an impact is in environmental science. By studying the metabolites
present in environmental samples like soil and water, researchers can gain insights into the health of ecosystems and
identify potential environmental contaminants. This can help inform conservation efforts and protect the health of
both humans and wildlife.

Despite its many applications, metabolomics still faces challenges in terms of data analysis and interpretation. The large
amounts of data generated by metabolomics experiments require sophisticated computational tools and algorithms to
identify patterns and associations. Additionally, there is still much to learn about the complex relationships between
metabolites and biological processes.

Metabolites may be optionally separated by GC, HPLC or CE before being identified and quantified using Mass
Spectrometry (MS). The initial hyphenated methodology was GC-MS. The different fragmentation patterns of
analytes are used for identification. As a mass spectral fingerprint, these patterns can be thought of. The fragmentation
pattern of a metabolite can be used in libraries to identify the metabolite. MS has a high degree of specificity and
sensitivity. There are a few methods that use MS as a stand-alone technology. In these methods, the sample is injected
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straight into the mass spectrometer without being separated first, and the MS has enough selectivity to both separate
and identify metabolites.

The analytes must be given a charge and transferred into the gas phase before mass spectrometry analysis can be
performed. Because it may be used under low pressures, electron ionisation is the most popular ionisation method
used in GC separations. In addition to fragmenting the analyte, EI also makes the data more complex and may even
obscure the molecular ion while still providing structural information. All of the separation techniques mentioned
above can be used with atmospheric pressure chemical ionisation. The gas phase ionisation technique known as
APCI provides slightly more aggressive ionisation than the less polar compound-appropriate ESI. The most popular
ionisation method used in LC/MS is Electrospray lonisation (ESI). Polar compounds with ionizable functional groups
are the best candidates for this gentle ionisation process. Secondary electrospray ionisation is another method of soft
ionisation that is frequently utilized.
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