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The most common chemical measurement of lipid
oxidation in muscle foods is the thiobarbituric acid (TBA)
assay. The widespread use of the TBA assay is primarily
due to its simplicity. However, the TBA test may pose many
challenges due to its relative nonspecificity and varying
sensitivity. These problems can negate any advantages of
simplicity, and can lead to a misinterpretation of results
unless the factors which influence the TBA reaction are
thoroughly accounted and understood.

The TBA assay is based on the reaction between TBA
and carbonyls to form red, fluorescent adducts under acidic
conditions. The assay can be conducted on ground muscle,
muscle extracts, and muscle distillates; and adduct forma-
tion can be conducted under a number of varying tem-
perature (25 to 100o C) and time (15 min to 20 hr) proto-
cols. The compound often attributed to be the primary lipid
oxidation product detected by TBA is malonaldehyde
(MDA) whose TBA adduct absorbs strongly at 532 nm. MDA
is a dialdehyde produced by a two step oxidative degrada-
tion of fatty acids with three or more double bonds. This
means that MDA yield during the oxidation of lipids is de-
pendent on fatty acid composition with highly unsaturated
fatty acids producing high amount of MDA. TBA can also
react with aldehydic lipid oxidation products other than
malonaldehyde. The most notable of these products are
unsaturated aldehydes including 2-hexanal, 2-nonenal, and
2,4-decadienal. Since the type of oxidation products pro-
duced is dependent on fatty acid composition, the sensi-
tivity of the TBA reaction is dependent on species and di-
etary history of muscle. Therefore, attempts to use TBA to

compare oxidation between muscles with different fatty
acid compositions is inappropriate.

The nonspecificity of the assay is also due to interfer-
ing compounds which react with TBA. Examples of such
compounds include ascorbic acid, sugars, and nonenzy-
mic browning products. These compounds can form TBA
adducts which absorb over the range of 450-540 nm. In
addition, several compounds containing amine and sulf-
hydryl groups can interact with MDA and other aldehydes
thus decreasing their ability to react with TBA. Since many
compounds can interfere with the TBA reaction, a thor-
ough knowledge of the meat product formulation is nec-
essary for the interpretation of TBA numbers. Often it is
more appropriate to refer to TBA reactive substances or
TBARS to acknowledge that compounds in addition to MDA
can generate pink chromophores.

TBA results are also dependent on the method type,
with each method having its own advantages and disad-
vantages. Formation of TBA adducts with non-MDA alde-
hydes is temperature dependent, with increasing tempera-
ture resulting in decreased formation of TBA-non-MDA al-
dehydes adducts. Formation of interfering TBA adducts also
increases with increasing assay temperature. Therefore,
while high temperature TBA tests are quicker, they are more
susceptible to interference from non-oxidation products
but they can be more selective for MDA. Additional fac-
tors which should be considered when choosing a TBA
method include the relationship between sample homo-
geneity and sample size, time required for analysis in rela-
tion to oxidation rate, and how assay conditions will im-
pact additional oxidation of the sample during analysis.

The TBA assay can be a useful method for analysis of
lipid oxidation in muscle foods. However, the nonspecificity
of method requires an understanding of the test limitations
so improper comparisons and conclusions are not made.
In order to minimize potential misinterpretation of TBA
analysis it is suggested that analysis of fresh, nonoxidized
samples be conducted to obtain baseline data for each meat
product. In addition, lipid oxidation measurements should
routinely include the measurement of a second oxidation
product to support TBA results.


