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The complete structure of the
crystalline adduct from the
reaction of the 2-thiobarbituric
acid (TBA) and malonaldehyde has

recently been determined (Nair and

Turner, 1984). It was concluded
that while two spectrally
equivalent tautomeric structures

were present (Figure 2), variations
in the concentrations of solution

and the presence of trace
contaminants may cause prototropic
shifts to favour equilibrating

structures similar to those given
but bearing 3 hydroxyl and 2 amide
hydrogens.
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Figure 2. Tautomeric structures of
250! adduct of TBA and
malonaldehyde.

For nitrite-cured meat products,
the TBA test has been modified by
Zipser and Watts (1962). These
authors added sulfanilamide to
cured meats prior to distillation
in order to inhibit the reaction of
malonaldehyde with the residual
nitrite. A diazonium salt was
produced and thus, they concluded
that malonaldehyde present may be
determined accurately (Figure 3).

Recently Shahidi et al. (1985)
reported that in the absence of
residual nitrite, addition of

sulfanilamide brings about its own
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Figure 3. Reactions of sodium
nitrite with malonaldehyde and
sulfanilamide.

complications by reacting with
malonaldehyde (Figure 4). The TBA
values so obtained were
underestimated and therefore, it was
suggested that sulfanilamide be
added to cured meats only when
residual nitrite was present.

H_NSO N=C-C=C- I

Figure 4. Reaction of sulfanilamide
with malonaldehyde.

In this paper, interaction of sodium
nitrite and sulfanilamide with
malonaldehyde will be examined in
order to study the wvalidity of the
2-thiobarbituric acid test in cured
meats.

MATERIALS AND METHODS

Materials
All chemicals used in this study
were reagent-grade commercial

products and were purchased from
Fisher, Sigma or Aldrich Chemical
Companies. They were used without
any further purification.
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Effect of Nitrite and Sulfanilamide (SA) on the Absorbance of

Table 1.

2-thiobarbituric acid - malonaldehyde (TBA-MA) complex at 532

Malonaldehyde + Additives®

Malonaldehyde (MA)

SA NaNO, + SA

NaNO2

No Additive

Weight, mg

0.57
1.07
1017
2309
2.73

.58
1.00
1.50
2.00
2.60

0.00
0.00
0.01
0.01

0.62
1.23
1.87
2.38
2.98

0.044
0.088
0.132

0.176
0.220

.01

mg

meat at 5 and 10

8Godium nitrite and sulfanilamide were added to

levels, respectively.




the controls. Similar results were
noted when sulfanilamide was added

to meat samples which did not
contain nitrite, as reported
previously (Shahidi et al., 1985)
and as shown in Figure 5. In the

latter case, a contribution from the
reaction of the other TBA reactive
substances such as 2,4-alkadienals
with the TBA reagent to the TBA-MA
absorption at 532 nm may be expected
(Kosugi et al., 1988).
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Figure 5. TBA numbers of nitrite-
cured meats with, &————® ; and
without, w———w% ; sulfanilamide
addition.

In order to convert the absorbance
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precursors such as TMP is added to
meat and the absorbance units due to
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Absorbance increase versus the
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