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varies with the location (centre
or concentric outer layers)
analyzed (Marinkov and Jovanov,
1984) . Improving our under-
standing of the fate of nitrite
for given conditions and storage

periods is important in view of
e capacity to react with
amines and amides to form car-

cinogens.

The object of the present study
was to determine +the fate of
nitrites (in the form of
residual nitrite, nitrate,
nitroso heme pigments, and
protein-bound nitrite) and al-
terations in colour in bologna
stored either whole or sliced

and vacuum-packaged.

MATERIALS AND METHODS

Bologna sausages (diameter: 9
cm, moisture: 64.5 %, protein:
ISR I E At o 12 ORFR e S A sThis o F gl orl .
pH: 6.2) prepared from pork un-
der commercial conditions and
containing 120 ppm of added
NaNO:z but no ascorbate were ran-
domly divided into two equal
batches. The bolognas in one of
the batches (W) were stored
whole, whereas the bolognas in
the other batch (S) were cut
into slices approximately 1.5 mm
thick (15 g) and vacuum-packaged
five slices +to a pack in Poly-
skin X plastic film with an
oxygen permeability at 23 °C of
6-8 cc/m?2/24 h/atm.

(batch
vacuum—-packaged
slices (batch S) were
in darkness at 0 °C (%
for 45 days.

Both the
W) and
bologna

stored
e @)

whole bolognas
the

Product stability during storage
was monitored by periodic con-
trols carried out on three
packages from batch S and on
slices cut from the whole bolo-
gnas (batch W) no more than 2 h
before analysis, after removal
of the outer 7 cm at the end ex-
posed to the air.

measurements
using a Hunter-

Objective colour
were performed




Lab model
standardized
standard (L =
b -1.3) at three
points on the top slice from
each of the three packages in
batch S. Readings for batch W
were made in the same manner on
three slices.

B25-9
using
91.6,

colourimeter
a white
a -0.8,
different

The other analyses described
below employed bologna
homogenates prepared by chopping
and blending at least ten slices

from each batch.

The total pigment and nitroso
heme pigment contents were
determined according to the
me thod of Hornsey (1956) .
Residual nitrite and nitrate

were ascertained following AFNOR
standards (1974), and protein-
bound nitrite was evaluated
using the procedure of Mirna as
modified by Olsman and Leeuwen

(1977) .

The degree of significance be-
tween means was calculated by
two-way analysis of variance.

RESULTS AND DISCUSSION

Table 1 presents the alterations
in colour taking place during
storage. Changes in the colour
parameters were slight in terms
of the effect of both storage
period and storage conditions.
Small variations in colour in
response ey storage time were
reported by Jiménez-Colmenero
and Cassens (1987), Lozano and
Cassens (1984), and Andersen et
al. (1988) for sliced, vacuum-
packaged products stored in
darkness.
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verted to nitrate, protein-bound
nitrite, and nitroso heme pig-
ment nitrite [calculated on the
basis of two nitrite molecules
for each myoglobin molecule
(Tarladgis, 1962 ; Lee and Cas-—
1976)], combined ranged
between an 1initial value of
96.4 % of the added nitrite in
both batches and end values of
82.3 % in batch W and 53.5 % in
batch S. Thus, recovery of the
added nitrite depended on
storage time, mainly owing to
the residual nitrite converted
to compounds that were not quan-
tifiable in the conditions of
the experiment. Cassens et al.
(1977) reported recovery levels
ranging between 36 and 90 % of

sens ,

the added nitrite for the four
fractions considered here, but
they made no mention of any

relationship with storage condi-
tions or storage time.

Exposure to oxygen both in-
creases colour fading (Lin and
Sebranek, 1979; Lin = let al. ,
1980; Acton et al., 1986; Yen et
al., 1988) and lowers residual
nitrite levels (Lin et al.,
1980) . This may explain why
Marinkov and Jovanov (1984)
found higher residual nitrite
concentrations at the centre of
sausages than in the surface
layers. Bearing this in mind,
the results suggest that the
factors regulating the varia-—
tions taking place in the
parameters tested were similar

up to 30 days in storage in both

the whole bologna sausages and
the sliced, vacuum—-packaged
bologna, since the response to
the storage conditions was

similar in the two batches.
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