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DESCRIPTION
Mass spectrometry is a powerful analytical technique for
quantifying known substances, identifying unknown compounds
in samples, and elucidating the structure and chemistry of
various molecules. The complete process converts the sample
into gaseous ions. It is characterized by mass-to-charge ratio
(m/z) and relative abundance with or without fragmentation.
This technique basically studies the effect of ionization energy
on molecules. This depends on the chemical reaction in the gas
phase where the sample molecules are consumed during the
formation of ionic and neutral species.

Basic principles

A mass spectrometer produces multiple ions from the sample
under investigation, separates them according to a specific mass-
to-charge ratio (m/z), and records the relative abundance of each
ion type. The first step in mass spectrometry of a compound is
essentially the generation of gas phase ions in the compound by
electron ionization. This molecular ion undergoes
fragmentation. Each primary product ion derived from a
molecular ion undergoes fragmentation in turn. Ions are
separated by a mass spectrometer according to the mass-to-charge
ratio and detected in proportion to their abundance. In this way,
the mass spectrum of the molecule is created. The results are
displayed in the form of a graph of ion abundance and mass-to-
charge ratio. Ions provide information about the properties and
structure of their precursor molecules. In the spectrum of a pure
compound, if molecular ions are present, they are displayed at
the highest value of m/z (followed by ions containing heavier
isotopes), indicating the molecular weight of the compound.

Components

The equipment consists of three main components:

Ion source: It generates gaseous ions from the substance to be
inspected.

Analyzer: Decomposes ions into characteristic mass components
according to the mass-to-charge ratio.

Detector system: It detects ions and records the relative
abundance of each degraded ion species.

In addition, a sample introduction system is required to send the
sample under investigation to the ion source while maintaining
the high vacuum requirements of the technology (~106-108 mm
Hg). You also need a computer to control the equipment,
retrieve and manipulate the data, and compare the spectrum to
the reference library. With all of the above components, the
mass spectrometer should always perform the following process:

Generates ions from a sample of the ionization source.

A mass spectrometer separates these ions according to their
mass-to-charge ratio.

Finally, fragment the selected ions and analyze the fragments
with a second analyzer.

Detect the ions coming out of the last analyzer and measure
their abundance with the detector. The detector converts the
ions into electrical signals.

Process the signal from the detector sent to the computer and
uses the feedback to control the device.

Analysis of biomolecules using mass spectrometry

Mass spectrometry is becoming an indispensable field for the
analysis of biomolecules. Until the 1970s, electrophoresis,
chromatography, or ultracentrifugation was the only
analytical technique that provided similar information. The
results were not absolute as they were based on properties other
than molecular weight.

Analysis of glycans

Oligosaccharides are molecules formed by combining multiple
monosaccharides.
It is linked via glycosidic bonds. Determining the complete
structure of oligosaccharides is more complex than that of
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proteins and oligonucleotides. It involves determining the
isomeric nature of monosaccharides and additional components
as a result of their ability to form linear or branched
oligosaccharides. In order to know the structure of
oligosaccharides, it is necessary to determine not only their
monosaccharide sequences and branching patterns, but also the
isomer positions and an over arrangements of each glycosidic
bond. Advances in glycobiology include extensive studies of
carbohydrates and carbohydrate structure, biosynthesis, and
biology. Mass Spectrometry (MS) has emerged as an important
technology in the fields of glycobiology and glycobiology.

Lipid analysis

Lipids are composed of many classes of various molecules that
are soluble in organic solvents. Lipidome, a major part of

metabolomics, involves in-depth analysis and global
characterization of the structure and function of lipids
(lipidomes) in biological systems, both spatially and temporally.
Many new strategies have been developed for mass
spectrometric-based analysis of lipids. The most common
lipidomics methods include Electrospray Ionization (ESI)
sources and triple quadruple analyzers. Mass spectrometry can
be used to determine the molecular weight, elemental
composition, branch location, and substituent properties of the
lipid structure.
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