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Introduction

Depletion of nitrite during the curing process, the heat treat-
ment and storage of cured meat products, is a well-known pheno-
menon. It has been pointed out that heat converts nitrite rapidly
to forms wich are undetectable as such (Greenberg, 1972) and
that the nitrite loss ranges from 30 to 90 percent (Grever, 1973)
The same process continues to take place during storage at room
temperature under anaerobic conditions. According to Olsman (1973)
the heat of activation of the nitrite depletion process is 13 to
14 kcal per mole of nitrite. Two days after processing at 1%
and storage at 5°C of luncheon meat type products, Sebranek (1973)
was able to identify less than one-half of the added nitrite. In
general, depending upon the product and the procedure used, less
than 50% the original nitrite can be detected analytically by
the time the product has been heat processed. Depletion continues
during storage, so that most retail products contain 5 to 30 ppm
of nitrite (Cassens, 1979). Veselinka Djordjevié et al. (1980)
found 51 to 68 percent of residual nitrite in a type of Yugoslav
cooked salami (at 82°C for 210 min.), containing initially 3 and

12 mg% of nitrite respectively.

Due to the great diversity of cured meats being produced, an
obvious requirement is to investigate the fate of nitrite in
each individual meat product. We decided to examine the effect
of a specific cooking treatment and cold storage on the level
of residual nitrite in the concentric (peripheral, intermediate
and central) layers of large diameter sausages (@ 60 mm and @
100 mm).

Materials and Methods

Under practical conditions, a finely comminuted sausage mixture
was prepared without ascorbate addition (water = 53.5 ~ 54.6%;
proteins = 12.9 - 13.4%; fat = 28.0 - 29.8%) and filled into
Faser Top Braun # 60 mm and # 100 mm casings. The sausages were
cooked at 80°C - those of smaller diameter for 60 min., those
with the wider diameter for 115 min., to ensure that a minimum
temperature of 70°C was reached in the center of the product.
After cooling with water at IBOC, the sausages were stored for
15 days at 8°C. By means of an "Ellab" thermocouple heat treat-
ment was recorded in all three layers of the sausages. The residual
nitrites (reaction according to Zambelli) were determined in the
raw sausages, in the sausages one hour after processing, and on
1st, 8th and 15th day of storage. After the sausage ends had
been cut off (1.5 cm), the concentric layers were cut apart using
a metal drilling device. The thicknesses of the peripheral and
intermediate layers of the smaller diameter sausage were each

1.1 cm and that of the central layer 1.6 cm. These measurements
for the wider diameter sausages were 1.7 cm and 3.2 cm respec~-

tively.

All of the investigations were repeated three times.

Results and Discussion

In the course of the cuttering process and the hanging of stuffed
sausages, interaction of nitrite with different muscle, connec-
tive and fatty tissue components takes place. Thus, the initial
nitrite concentration of 200 mg/kg fell to 174.0 mg/kg in the
smaller diameter sausage, and in the wider diameter sausage it
was reduced to 178.7 mg/kg. These figures represent a detection

of 87.0% and 89.3% respectively.

He at treatment.- Fig. 1 illustrates the heating of
different @ 100 mm cooked sausage layers during cooking at 80°C.
The individual temperatures of the sausage prior to cooking were

as follows: 21.7°C in the peripheral layer, 20.8°C in the inter-
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mediate layer and 19.1°C in the central layer. Accordingly
temperatures of these layers were increased relative to final 2
temperature of the stuffing (18°C) by 3.7, 2.8 and 1.1°C resp®
tively.
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Heat treatment resulting from the cooking stage was complet
soon as a temperature of 70°C in the central layer had beel
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reached. At that time the temperature of the intermediate 1Y ‘
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was 5°C and that of the peripheral layer 7.4°C higher thaf -
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temperature in the center. During the initial period of co0 s ‘
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(35 min. at 18°C), the temperature of these layers went e
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further. The highest temperature reached in the periphefa‘
was mesured as 77.6°C, that in the intermediate layer 75~B

whilst the temperature in the center reached 72.3°C.
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Fig. 1. Cooking and cooling patterns of peripheral )
eter (01

diate (i) and central (C) layer of large diam

cooked sausage
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At the end of the period of cooling the temperature of the n;
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pheral layer was as high as BSOC, that of the intermed'ate
2
55.6°C and of the center 64°C. Even additional chilling if 40
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chamber without air circulation at 8°C for 90 minutes Pf ;
’
no equilibration of temperature in the examined layers (21

27.0 and 30°C respectively).

Table 1 shows the mean values of the contents and perct’—"‘ag‘é

of the residual nitrite detected in concentric @ 60 mm and 3
100 mm sausage layers, one hour after heat tretment has ende:w
It is evident that the residual nitrite level is highest i
central and the lowest in the peripheral sausage layers-
of
The level of residual nitrite in the @ 60 mm sausages wW3% et

in all layers than in the # 100 mm sausages. The mean valué
the residual nitrite in all layers of the smaller diamete’ i
sausage was 120.5 mg/kg whilst in the # 100 mm sausage ap o
tional 27.7 mg/kg of the residual nitrite was detected
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Table 1| - Contents and percentages of residual nitrite de[ecfﬂ
in concentric layers of the @ 60 mm sausage

60 min. and the @ 100 mm sausage cooked for 115 min
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Layers | § 60 mm sausage b
e mg/kg 3 mg/kg i
ge nitrite detection® nitrite dete
peripheral 116.9 58.4 141.3 70&
intermediate 120.4 60.2 146.6 7]'3
central 124.2 62.1 156.6 78"
AVERAGE : 120.5 60.2 148.2 -

calculated on 200.0 mg/kg added nitrite

Assuming that depletion of nitrite starts from the momen® 4
. 3 inn!
coming into contact with the meat, that is from the begi”
5 ng*
of the curing, and continues during the cooking and coo!

the following conclusion may be drawn:
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depletion of nitrite in @ 60 mm cooked sausages

EiRas 1 .
S higher than in 100 mm diameter sausages;

At 3
" Neither of

€ these cases did this depletion reach the 50 per-
ent value,

which is referred to in the literature several

time
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th 84S a general conclusion. Probably this occurs only when
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o trite is applied along with the ascorbate which was not
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3se in our experiments.
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e The level of residual nitrite remained highest in the
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‘éy IBYEFS, and dropped to its lowest level in the peripheral
B (Tabie 7).
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2 Contents and percentages of residual nitrite detected
In concentric layers of the large diameter cooked sau-
sages during 15 days storage at 8°C
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diy o Is of the detected levels of residual nitrite in large
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Wy, " cooked sausages (@ 60 and 100 mm), manufactured without
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of ascorbate, the following conclusions may be drawn:

The )
€vel of residual nitrite varies between individual con-
Ntrj
. '€ layers of the sausage. It is always highest in the
Ntr
G al layers, somewhat lower in the intermediate layers and
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in the peripheral layers.
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wa 3te of nitrite depletion one hour after heat treatment
s .
5 times higher in the @ 60 mm sausage than in the # 100

M
€ooked sausage.
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GI;;ile depletion effected by 60 min. cooking at 80°C of the
by 1|:m ?ansagc was substantially greater than that effected
tay Min. cooking at the same temperature of the @ 100 mm
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,::;::EO“ of 50 percent of added nitrite was found to occur
ir'es an average 8 days storage of the finished product

Pective of sausage diameter.
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