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SUMMARY

Experiments were made, under industrial condi-~
tions, to manufacture a coarse-ground dried
smoked-and-cooked sausage, cervelat. In expe-
rimental samples, the initial raw materials
were pre-simulated using a computer programme,
and controls were manufactured by the conven-
tional technology.

In experimental samples, the raw materials

for the structure-forming elements were pre-
ground using a grinder with a 30-32 mm plate,
then blended; determinations were made of wa-
ter content, fat content, and total protein
using a rapid chemical analyzer and, after es-
timating correction ingredients6 were allowed
to stand at a temperature of -8°C to -10°C

for 10-16 hours to freeze.

During the mechanical treatment correction ingredi-
ents and curing materials were added in accordance
with a relevant formula.

Upon comparative studies,
rences were found between
and controls for P>0,001 in the index of fat
content in dry substance, and for P>0,01 in

the index of total protein.

significant diffe-
experimental samples

INTRODUCTION

An important task of meat industry is to in-
crease the output of meat products at the ex-
pense of the improvement of current technoio-
gies and the development of new ones with a
view to stabilizing produce quality and auto-
mating and mechanizing processes (1, 2, 4, 5).

It is well known that, at the present moment,
in many of the developed couatries, technolo-
gies have been introduced for the manufacture
of cooked sausages with the programming of
initial raw materials (3, 5, 6). This techno-
logy is a perspective one and has a number of
advantages which range it high in the manufac-
ture of that kind of meat products. One of

the specific stages of technological treat—
ment in this case is the grinding of raw meat
materials to definite sizes and their blend-
ing in large capacity blenders in view of mak-
ing heterogenous in-coming mixtures of an ave-
rage composition (3, 4, 7). This blending,
especially in high fat meats, brings about a
partial smearing which, on its part, is un-
favourable in forming the structure of the
sausage meat. This method of treating raw ma-
terials appears inapplicable to the manufac-
ture of coarse-ground dried meat products. In
those products having a higher nutritive va-
lue, one of the basic requirements is that

cut surface be uniformly and clearly marbled
and stress the quality and the appearance of
the individual brand.

Since in the literature examined we came ac-:
ross no data on the manufacture of coarse-gro-
und dried sausages of a programmed compositi-
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on, in this work of ours we aimed to develop
a technology and organization for the manufac~
ture of coarse-ground dried meat products with
a pre-modelling of initial raw materials.

MATERIALS AND METHODS

Experiments were conducted under laboratory
conditions in the experimental technological
workshop at the Institute of Meat Industry,
Sofia, and under industrial conditions at the
Rodopa plant in the town of Tolbukhin. The Cer”
velat sausage which belongs to the group of
dried smoked and cooked sausages was used as
experimental material.

Control samples were manufactured by the con-
ventional technology, and in experimental oneS’s
the following technological operations and
analyses were made: Beef was ground using
platé with 4-6 mm openings, transfered into 2
blender of a capacity of 800 1 and blended foOF
1 minute. Semi-fat pork (up to 45% fat) and
lean pork (up to 10% fat) were ground using 2
plate with 30-32 mm openings and were also
blended for 1 minute each separately. A meanl
sample was taken from the three types of ravw
materials and water content, fat content and
total protein were determined using the Tech~
nicon InfraAlyzer 400 rapid chemical analy-
zer. The data from the analysis were introduc”
ed into a model programme of a microcomputers
where the eptimum formulation was computed,
and the variants of the possible correction
ingredients were given, with a view to the
production of a standard finished product.

a

To facilitate the weighing eof curing material®
and spices provided for the sausage meat after

the correction, the quantity of the raw mate~
rial to be equalized was calculated in accor”
dance with the size of the cutter by the for~
mula we found:

xR

m = - R, where
n+ f
f - the quantity of the meat added for egua~
lization from the microcomputer programu®’
kg; :
n - the weight of the 1ot to be equalized, K&’
m - the accurate weight of the cutter lot,
which should substitute n, kg;
R - the capacity of the cutter used, 1.
Semi-fat pork and half the lean pork and thé
correction ingredients (if they were raw maT
terials of a high content of adipose tissuegc
were frozen at a temperature of -8°C to -10

for 10-16 hours, and beef and the remainder
of the lean pork were kept at a temperatur®
of 0+27°C.

Mechanical treatment was performed in the
following way: out of the chilled beef and
half the lean pork, we prepared a ‘dry’' sau”
sage meat together with the curing materials
and the spices. Semi-fat pork and the remegil”
der of the lean pork, together with correct”
on ingredients (if they were meats of a hig?
fat content) were added directly in the fro~
zen state and ground to a particle size ©

3=5 mm. If correction ingredients were ravw
materials of a high protein content, they,
were only chilled to a temperature of 0+2 C°

The remaining technological operations: fil-
ling, binding, cooking and drying, were per~




formed by the conventional technology.

the finished products (experimental and con-
trol samples), after having reeched a water
content of 42%, were subjected to znalyses

for chemical characteristics and fo organolep-
tic analysis in accordance with Bulgarian
gtate Standard.

Results were treated by statistical methods.
We adopted a minimum significance of 95% by
gtudent's table.

RESULTS AND DISCUSSION
Fig. 1 and 2 show the results of our studies

for the index of fat content in dry matter
in finished experimental and control samples.

=
[
m o~ S
& 1@ FRT 1IHWH D.S.
e
- _
o b b
Q
D2:: vr
:g: gt
@ St
II-':‘
wea 4 F
E A
a o ks
ol
de; 2
o
e
it 5}
= W 0 w1 w1 "
T @ -«mr-wrc--ochr.mm—-‘
- — ; . ] : ; ;
'.';_@s—«mm-r-.-rmmt_c?
B - e w o W wow Wwoow W
um
[
Fig. 1. Fat content in 4ry substance, con-—
trols. :
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Fig. 2. Fat content in 4ry substance, experi-

mental samples.

prom the data it is evident that, in controls,
the said index is within a wide range, from
60,15% to 68,15%, while in experimental sam-
ples the range of all values is from 67,15%
to 68,32%. Differences ars significant

(P <0,001). It is clear that the preliminary
interoperational control of raw meat materi-
als and the corrections made have had a fa-
vourable effect on experimental samples
which are grouped near the upper limit of the
standard (70%). The experimental lots manu-
factured in this way have also got an advan-—
tage from the economic point of view, since
in them, a larger amouat of higher fat raw
materials has been used.

Fig. 3 and 4 illustrate the data on the con-
tents of total protein in the lots analyzed.

=]
[\
[3 - e T E
- b 1a TOTAL FROTEIM
-
WS
(=% 2t
o0
wLZx 7t
202 &b
ESE s
E=2 ~
= 4t
L]
gwd 3
e 2) fs,,
z@ S,
=1 i .
e [ ]
- ) . z
(=l o o o MmN 3 m e D - ol
T e N - L L L weooom
= : ) A 2 . ; . . . i :
=T L oo M ke Mmoo o & & ]
o - ot . -t - - - - W] ) (Y] [}
wm
0w

'Fig. 3. Total protein content, controls.
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Fig.4.Total protein content,experim.samples.




The better distribution of values in experi-
mental lots and their grouping a little a-
bove the standard requirement (15%) is im-
pressive here. Controls vary from 15,48% to
22,32%, the differences between them being
significant (P.< 0,01). The equalizing of ini-
tial raw materials in experimental lots has
contributed to the satisfaction of standard
norms for both indices treated (fat content
in the dry substance, and total protein),
with a maximum economic efficiency and pre-
servation of arganoleptic qualities.

This is well illustrated in Table 1, where

the results of the sensory analysis of the
sausages manufactured are shown.

Table 1.

n = 10
Samples
Indices Control Experim.
X +S X9 5SS
1. Cut surface colour 8,00 0,63 7,80 0,58
2. Cut surface struc- :
ture 7,60 0,62 7560 0562
3. Texture 7,20 0,48 "7,60 0562
4. Aroma T 50 0n 58] S60F0F6D
5. Taste 7,60 04,45 “7,60 0,62
6. Juiciness T,30 0,42 I370.0555
7. Total score 1,40 0,36 757040355

The data indicate that no substantial diffe-
rences can be observed between experimental
and control samples, controls having a score
higher by 0,2 only for the index of cut sur-
face colour, which, however, is not signifi-
cant (P<0,05). Cut surface structure shows

no differences in the two cases, which is ex-

plained by the circumstance that frozen raw
materials for structure-forming elements in
experimental samples have contributed to the
better and cleaner cutting during the mecha-
nical treatment.

The trend towards better scores for the indi-
ces of texture, juiciness, aroma and total
score are attributed to the fact that higher
fat correction ingredients have been added in
the experiments which on its part has affected
the texture of the product. These differences
in scores are insignificant (P<0,05).

CONCLUSIONS

1. Interoperational control and the modellinég
of initial raw materials have favourable ef-
fects on the indices of fat content in dary
substance, and total protein, those varyin
in the range of 1-1,5%.

(i)

2. The grinding of the raw materials for
structure-forming elements in dried smoked-
and-cooked sausages to a particle size of 30~
32 mm and their subsequent freezing does no?
deteriorate the cut surface structure and thé
organoleptic gualities of finished productse

3. The manufacture of dried coarse-ground
smoked—-and-cooked sausages of a programmed
composition creates a possibility to improve
the economic efficiency, along with a2 strict
observation of technological discipline.
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