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“Mass spectrometry enjoys a rich heritage
dating back more than 100 years. Although
rooted in physics, today it has much broad-
er and more powerful capabilities for scien-
tists to use to uncover the complexities
of elemental and molecular processes in
nature.” So starts the foreword to Measur-
ing Mass, as written by Richard Caprioli,
a Vanderbilt University (Nashville, TN)
professor and president of the American
Society for Mass Spectrometry, the copub-
lisher of the book. And although his state-
ments might sound like hyperbole to some
readers, he is not far off in his assessment
that many of the great scientific achieve-
ments of the last century or so owe their
existence in one way or another to mass
spectrometry.

Published as part of the celebration of
the 50th anniversary of the Conference on
Mass Spectrometry and Allied Topics,
Measuring Mass is a labor of love assem-
bled by corporate and academic researchers
from across the United States. Simply put,
the book is a history of mass spectrome-
try, from its physical beginnings in the
early 1900s to its integral position in the
proteomic revolution of today.

The book starts with a brief description
of some of the key events that led to the
development of early mass spectrographs,
starting with Dalton’s concepts of the atom,
describing Eugen Goldstein’s identification
of “canal rays” (which moved from anode
to cathode), and leading to J. J. Thomson’s
first experiments in isotope separation.
Later chapters delve further into the initial
commercialization of MS by companies such
as Westinghouse and Consolidated Engi-
neering Corp. and various applications of
MS technologies, including its role in the
Manhattan Project and in space.

MS was instrumental to the develop-
ment of the petrochemical industry. Early
efforts to identify the various hydrocarbon
constituents of fractionated petroleum
products by infrared and ultraviolet spec-
troscopies were difficult because of the
sheer complexity of the chemical mixture.
A mass spectrometer equipped with an
electron ionization source, however, was
able to quickly distinguish up to 20 differ-
ent components of a gaseous hydrocar-
bon sample. The instrument also offered
petrochemical scientists the ability to differ-
entiate between various isomers.

Similarly, MS was critical to our early
understanding of human metabolism. For
example, in 1935, David Rittenberg and
Rudolf Schoenheimer explored fat metab-
olism in mice by feeding deuterium-
labeled fatty acids to the animals and
following how the compounds were used

in the body. Using the mass spectrometer,
the researchers confirmed that fatty acids
are typically stored in and harvested from
fatty deposits in the body. The same re-
searchers later used both deuterated and
15N-labeled amino acids to study protein
metabolism by MS.

Within each of the chapters are text
boxes that detail various aspects of MS
technology. Examples include descriptions
of the science behind quadrupole field mass
filters, the physics of chemical ionization,
and the coupling of MS to gas chro-
matography. Similar boxes also offer inter-
esting vignettes about the application of
MS in daily life. One such box tells the
story of a young French artilleryman
who, in 1997, fell into a coma after drink-
ing a mixture of beer and wine that had
been used to rinse a hot gun barrel.
When his blood alcohol level was found
to be within the normal range, researchers
applied inductively coupled plasma (ICP)
MS and determined that the man had
suffered tungsten poisoning. Physicians
were then able to clear his system of the
metal and save his life.

Other interesting features of Measuring
Mass are the two timelines that run though
the book along the bottoms of the pages.
One timeline offers events in world histo-
ry; the second timeline describes events in
the development of MS. The pair make for
some interesting, if coincidental, histori-
cal correlations. In the same year (1928)
that Steamboat Willie was whistling his
way down the river, an early mass spec-
trum of water was being determined. The
same year the airship Hindenberg was
consumed in a conflagration over Lake-
hurst, NJ (1937), researchers at New York’s
Columbia University were identifying hydro-
gen isotopes in organic samples. And as
Juan Perón came to power in Argentina
(1946), the Physical Review published the
first description of a time-of-flight mass
spectrometer.

Overall, the book makes for an inter-
esting, if sometimes dry, read that will
serve as a coveted reference guide for many
years to come.
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