
A modification of the Fiske and SubbaRow
method

1
for the analysis of phosphorus is

described that greatly increases the meth-
od’s sensitivity and reliability and is of spe-
cial value for multiple total phosphorus de-
terminations on eluates from chromato-
graphic columns, EThe SCI® indicates that
this paper has been cited in over 6,650
publications since 1959.1
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After working in the 1940s on various
aspects of carbohydrate metabolism in dif-
ferent tissues from rat kidney to yeast to
higher plants, first with E.S.G. Barron at the
University of Chicago and then with Eaton
MacKay at the Scripps Clinic in La Jolla, I
decided to concentrate on the red blood
cell. The mature human erythrocyte was
already known at the time to have an ex-
clusively anaerobic metabolism, with glu-
cose being converted almost quantitatively
to lactate and with expected participation of
pyridine and adenine nucleotides. Impor-
tantly, there were indications that this
metabolism was essential for the survival of
the cell in the circulation and during blood-
bank storage. It seemed to me that’ the
relatively simple and easily accessible red
cell might prove a good model for studies of
metabolic controls in normal and deficient
cells. I felt that one good approach would be
to isolate as many of ‘the intermediate
metabolites as possible for quantitative
assay and for measurement of their turnover

after incubation of the red cell with
‘
4

C-labeled glucose and
32

P-inorganic phos-
phate using miscellaneous experimental
probes to alter the metabolism.

During World War II, there was a revolu.
tionary development in chromatographic
techniques because of the availability of
new organic polymers

1
to which were at.

tached positive or negative groups. These
so.called ion-exchange resins have proved to
be extremely useful fo! the separation and
quantitative recovery of a large variety of
natural products. An early use was the
separation of purine and pyrimidine bases
and their nucleoside and nucleotide deriva-
tives, notably by Waldo Cohn and col-
leagues at Oak Ridge.
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The isolation of these

compounds was facilitated greatly by the
fact that all had high absorption in the ultra-
violet.

I started to explore the use of ion-
exchange column (now called liquid) chro-
matography for the isolation of the interme-
diate metabolites of the red cell, and it soon
became apparent that the study would be
accelerated greatly by having a method of
high sensitivity for assay of organic phos-
phoi’us suitable for multiple assays of col-
umn eluate fractions. We were able to devel-
op a modification of the Fiske’and Subba-
Row procedure with a several-fold increase
in sensitivity and much greater color stabil-
ity, which was published, along with its use
for ion-exchange liquid chromatographic
analysis of red cell metabolites, in the
March 1959 issue of the Journal of Biological
Chemistry.

I moved to the Laboratory for Compara-
tive Biochemistry in 1962, where I have con-
tinued to use this phosphorus assay method
extensively in a series of studies on the
metabolism of fresh and stored human red
cells
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and in studies on phosphate com-
pounds in red cells of birds, reptiles, and
fishes.
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In visits to other laboratories around’ the
world, I am always surprised and pleased to
find many still using our phosphorus
method.
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