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ANALYTICAL BIOCHEMISTRY 100, 201-220 (1979)

REVIEW

Review of the Folin Phenol Protein Quantitation Method of Lowry,
Rosebrough, Farr and Randall

GARY L. PETERSON

Department of Pharmacology, University of Wisconsin Medical School, Madison, Wisconsin 53706
Received July 19, 1979

Owing to its simplicity, sensitivity and
precision, the method of Lowry, Rose-
brough, Farr, and Randall (1) is the most
widely used procedure for the quantitative
determination of protein. Lowry and co-
workers combined the use of copper, as
suggested by Herriott (2), with the Folin
phenol method, which originated from the
work of Wu (3), to produce a more reliable
and sensitive protein assay. The principal
disadvantage of this method is its lack of
specificity. Many substances are now known
to interfere with this method. Fortunately,
few interfering substances are encountered
in specific measurements, and simple
methods exist for coping with most of the
interfering substances. Other less serious
disadvantages of the method include rela-
tively slow reaction rates, instability of some
reagents, and nonlinearity of the standard
curve.

In this paper, the method of Lowry et al.
is reviewed in the context of a general
standard laboratory procedure for the quan-
titative determination of protein. Emphasis
is therefore given to the practical aspects
encountered or likely to be encountered in
using this method under a wide variety of
conditions. The reaction mechanism is
briefly reviewed, followed by an extensive
list of those substances examined for pos-
sible interference in the method of Lowry
et al. Methods or modifications designed for
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coping with these interfering substances, as
well as the other disadvantages (slow reac-
tion rates, reagent instability, nonlinearity)
are then reviewed. Finally, the method of
Lowry et al. is compared with other methods
of protein analysis in the context of a
standard laboratory procedure.

REACTION MECHANISM

The method of Lowry et al. is based on
the Folin phenol reagent of Folin and
Ciocalteu (4), the active constituent of which
is phosphomolybdic—tungstic mixed acid.
The mixed acids in the Folin-Ciocalteu
preparation are the final chromagen and
involve the following chemical species (5):

3H,0P,05-13WO;-5M00; - 10H,0
and
3H20 N P205 : 14WO3 '4M003 ‘ 10H20.

Proteins effect a reduction of the mixed
acid by loss of 1, 2, or 3 oxygen atoms
from tungstate and/or molybdate, thereby
producing one or more of several possible
reduced species which have a character-
istic blue color (Amax 745-750 nm, Ami 405
nm). Copper apparently chelates in the pep-
tide structure and facilitates electron trans-
fer to the mixed acid chromagen, particularly
in the vicinity of amino acid functional
groups, thereby increasing the sensitivity
to protein.
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