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ME?EODUCTION
Y . Comminution has long been
QegSiaCtice as a manner of pro-
P38 lower value meats into
b °ts acceptable to consumers.
lyigrl§Ciple accepted general-
0feupl_les that, at the moment
lgi ting, the still piece of
Wpe TeSists a moving cutting
kace~ The most common cutting
Iy "*US based on this principle
§ﬁn§rlnders and cutters. In
QQQSFS, meat cutting is per-
ﬁ%lw.as a result of transla-
§SSQlth partial turning in
iy a 1SV creating pressure on
lag*late against which the
mmu¢0f the knife rubs. As a
 ap Meat drip is lost, and
ey P& and size of the par-
Jgo~ Obtained vary in a wide
ﬁtp; N cutter processing,
§§t~rtlc;es are also diffe-
D?hg Size, softer tissues
%Qm 2Pt to be beaten to the
t, Sy  Constituting sort of
i MeoyotON. At the same time,
wht Ve tissue of insuffi-
%‘Ursommlnution can be observ-
%Vedeehel—Comitrol Company
m;meptveloped the flake cutting
... 9T meat cutting, i.e.
0f N Quttin : €1 »
%%;w desig into flatIpliﬁgs
R Qutt~red sizes. In this
Yy Reg lng blades are still,
W rig, Pleces, as a result of
il 0,521 forces, attack the
ly tip, 2 ting surfaces, the
%mgﬁs srocess being performed
%blele Y. Comminuted meat
th, OS» in their greatest
Mz:prenst}tute small surfaces
@Q,%Jmigmlnatlng, pre-set
ings . Contributes to a lar-
0g surface area in the
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manufacture of raw-dried sglami.

In this work, we aimed to make
comparative analyses, using
micro- and macroscopic charac-
teristics, of meat comminuted
using a flaker or a grinder or
cutter, and of salami manufac-
tured from meat comminutad in
accordance with that.

MATERIALS AND METHODS

The size of meat particles ob-
tained using the Urschel-Comit-
rol flaker, was determined in
the following way: Lean pork,
semi~-fat pork and beef were
pre-cut using a grinder with
plate openings of a diameter of
10 mm. They were frozen at a
temperature of -3 - -5°C. and
further cut wusing the flaker
with cutting head No.
3K030120. Samples were removed
of the meat cut in this way,
which were fixed in absolute
alcohol. Fixed material was lay-
ered in glass Petri dishes and
photographed against a dark
background. In the photographs,
we measured the linear dimensi-
ons of 30 particles selected at
random, for each type of meat.

Comparative studies were also
made of the particle sizes of
adipose and connective tissue
in Diavena raw-dried salami ma-
nufactured by meat comminution
using either cutter or the Ur-
schel-Comitrol flaker. Photo-
graphs were taken of the cut
surfaces of the two salami pro-
ducts. There, we took the maxi-
mum linear dimensions and work-
ed the area of experimental and
control adipose and connective
tissue particles planimetrical-
ly. The results of all measure-
ments were processed mathemati-
cally.

Microstructure analyses were per-
formed on semi-fat pork and beef,
flaked or ground. Blocks of the
material under investigation
sized 5 x 5 x 5 mm were frozen
in isopentane cooled in liquid
nitrogen, and cut using a Mino-




tome cryostat. Sections of a
thickness of 10 m were stain-
ed with hematoxylin-eosine and
observed using a Docuwal micro-
SCOpe.

RESULTS

The results of the measurements
of individual particles of dif-
ferent meats comminuted using

a flaker, are shown in Table 1.
According to the manufacturer
of the machine, the factors de-
termining the size of resultant
meat particles are: cutting meat
temperature; the size of meat
pieces; and the size of the op-
enings of the still cutting
blade. The meat pieces subject-
ed to comminution were of a size
of about 10 mm at a temperature
of -59C. Cutting head No.
3K03120 was used. Under these
conditions of comminution, the
size of resulting particles was
expected to be within the range
of 3,05 to 4,19 mm.

On measurisyg, we obtained par—
ticle size following meat flak-
ing,+as follows: for lean pork,
2,90-0,33 mm; for semi-~fat pork,
3,940,417 mm; and for beef,
3,35+0,30 mm. These results are
within the expected range sug-
gested by the manufacturer
(3,05-4,19 mm). It is notewor-
thy that, apart from the tempe-
rature and the size of process-—
ed meat pileces and the cutting
blade type, the size of result-
ing particles is also affected

strongly by the type of the meat.

Table 1, Size (mm) of meat particles obtained using the Urs

Table 2 and Graph 1 show the
Per cent distribution of e,
particles obtained by siZe‘W,
graph demonstrates the fo}lo
ing features: beef, a mark®
concentration of variants 3,
the arithmetic mean (36y6%)’w€
nearly symmetrical chart O
scattering of variants wit 00
strongly pronounced peak 3w
size of 3,5 mm, and a narfowr
range of scattering of the ¢
riants (90% are within the]ﬁw
of 2,5 to 4 mm). As far a5 ~ j-
pork is concerned, there 17 o
S0 a pronounced grouping 9.,
riants around the arithmem?wé
mean, with a narrow scatte5
range (96,7% of the variadl®,
are in the range of 2,0 mmk
3,5 mm). With semi-fat poT i/
the situation is somewha? et
ferent. The scattering of
ants is greater (96,7% 2%° i
the range of 2,5 to 5 mi/1 4y
there are already two cle2 iy
marked peaks in their 418
tion (27,7% at 3,0 mm, al
20,0% at 4,5 mm). Obviousiié
the different density of i~
meat, as in the case of 5%
fat pork, allows to obtalﬂﬁlﬁe
ticles of different sizesjfﬂl‘
vast range, which is unde® :
and should be avoided. 5i%°
Table 3 shows the maximul® pid”
of structure particles 1B .y )
vena sausage manufactufedo o)
cutter comminution (cOntrswwl
by flaking (experimental o0l
Mean particle size in th€ /gt
trol salami constituted *’
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Comitrol flaker with cutting head No. 3kK030120 -~

Object of study

Meat temperature

1. Lean pork —30 I
2. Semi-fat pork «30 ot bt 3
3. Beef AL AEeE

30 2,9040,12 22,4
30 3,90+0,15 22,3

30 3,35+0,11 AlZfi—”ﬁf
0

= : g ~
n, number of measurements; X, arithmetic mean; O
arithmetic mean; V, variation coefficient.

-, mean erro”
X




e 1 - Lean pork

- 1 Z— — — -Semi-fat pork

A 3— - — -Beef
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) Graph 1.
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Table 2. Per cent distribution of flaked meat particles

.__/
Object of Particle size, mm A_,,/f’;
5,0 %

study 2,0 o 340 3,5 4,0 4,5

1. Lean pork 13,4% 30,0% 33,3% 16,7% 3,3% 3,’32/? 3ij
2. Semi~-fat pork 3,3% 27,7% 23,3% 6,0% 20,0% 16, 1%

3. Beef 3,3% 13,4% 23,3% 36,6% 16,7% 6,7% A

Table 3. Structure particles sizes in Diavena salami, mm ‘__'/,//

g:&SCt o n "min’ “max’ §1«5§ V %
E mm mm 4_——/’///

4,66+0,24 31,3

6
T 3,59%0,15 21,6 .

Control Diavena 36 1,9 g
5

Exp. Diavena 44 1,9
e iz,@i
n, number of measurements; B maximum size; noin? minimul scﬂf
X, arithmetic mean; sz, mean error of the arithmetic mean; Vs ‘
ficient of wvariation. off
1o
+0,66 mm, and in the experimen- the smaller,sizes. In :h;ﬂﬂey
tal one, it was 23% lower: 3,59+ above 11 mm“, there 3r,n £ne
+0,40 mm. Table 4 and Graph 2 6,6% of the particles 13 “gd,
indicate the per cent distribu- perimental product, whl Cmﬁf
tion of the variants of the two constitute 29,9% in the o
types of Diavena salami. In the N thah
experimental salami, there is a The above data 1ndlcaﬁzl ﬂﬂwﬁ
symmetrical distribution of va- flaking the raw materi®= .47
riants within a narrow size Diavena salami, smalliire 3;‘
range (1 to 6 mm), with strong uniformly sized Strucnnecﬂjwﬁ
clustering around the arithmetic ticles (of fat and coO in g

: 9
mean. In the control product, tissue) can be °bserved;1wmﬁﬂ

there is a scattering of variants Parison with the same 5%,

in a vaster size range (1 to 8 nufactured using cutter * &
mm), with asymmetrical distribu-  tion. . ot B
tion. The results of the llghd yﬂﬂ
A better idea of the size of scopy analyses of flgkgemrfw
structural (adipose and connec- fat pork (Fig. 1) an latewﬁ

tive tissue) particles in the pork ground using a g) reﬁfﬁ,
control and experimental Diave- 2 mm openings (Fig. terisﬂ'W%
na products can bg obtained by the following charac flakdiww
their areas in mm“, shown in The muscle fibres of 2115750
Table 5. The mean area of par- are situated reCtlllnestrﬁ%ﬁ
ticles in the cut surface of the  Well pronounced cros® Figib,
experimental product is 44,7% The integrity of mu%hesedﬁ v
lower than the mean area in the is well preserved. 1_5 cas% ¥
control product. Variant scatte- indicate that, in thlted 0
ring by size (shown in Table 6 meat had been commintt eizfﬁ
and Graph 3) for the experimen- principle of Cuttlngresgﬂ'w

tal and control product, is si- terial without any ?orma“fﬂ%
milar in appearance with that sulting in fibre de t Vi

: mee
in linear dimensions, but there The fibres of ground ve

a g
is a marked displacement in the 2) are deformed a@iy? cur¥?
experimental product towards lost their integri
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1.

S. Mg,

Particle No.

Longitudinal section of
Semi-fat pork. Well pre-
integrity of muscle fib-

gnification, 126 x.

Fig. 2. Longitudinal section of

semi-fat pork ground using a
plate with 2 mm openings. Defor-

mation of muscle fibres. Magni-
fication, 126 x.
1 - Diavena salami, control
\ 2——— - Diavena salami, exper.
/“ sample
/ |
20 25 mm<
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Diavena salami

Table 4. Per cent distribution of structure particles sizes 1in

/
Object of Particle sizes, mm RS
study 8

142 2+3 3+4 4+5 5+6 6+7 7T+

Control Diavena 11,1% 5,6% 13,9% 30,54 27,8% 8,3% 2,8% |
Exp. Diavens 9,1% 31,7% 36,4% 15,9% 6,9% . \
Table 5. Area of structure particles in Diavena salami, mmg‘__—,,/
Object of 2 2= % ,
study A Bgien T Beech W X20S V“L”,/
Control Diavena 30 3,1 28,6 10, 3+0,95 50,8
Exp. Diavena 30 7.2 15,4 5,7+0,63 6&1/&’/

n, number of measurements; Nax? maximum area;

X, arithmetic mean;

di, mean error
ficient of wvariation.

ST ai
s minimum are

n 3 ’
coef

mi
of the arithmetic mean; Vs

. 168
Table 6. Per cent distribution of the area of structural partlcle

in Diavena salami

A\

bj A : :

2t3§§t o Particle size, mm2

142 2+3 3+4 445 5+6 6+7 T 4
Control Diavena 3,3% 6,7% 10,07 12’%3
Exp. Diavena 3, 3% 6,7% 16,7% 30,0% 6,7% 13,4% 3 |
Table 6 (Continued) “”’/,/
Object of Particle size, mm2 __,.—fjjﬁ
study 8 +9 9+ 10 10 « 11 11 + 12 12 %_13—91i/(

, : , or

Control Diavena 13,4%  6,T% 16, 6% 6, 7% 10, 0% 12%%
Exp. Diavena 3,3 3,30 3y 3%

along the fibres can be observed
there and closely attached myo-
fibrils in certain places, acco-
unting for the loss of meat drip
with all the after-effects on
quality. Also, transverse and
longitudinal cracks in muscle
fibres can be observed. A simi-
lar microstructure can also be
observed in ground beef (Fig. 3).
Flaked beef has a better preser-
ved microstructure (Fig. 4).

CONCLUSION
The principle of meat cutting
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on still cutting elements

gested by Ursohel-ComitI’O}rl
makes it possible to com®™
meat into more uniformly sv
particles of a well prese’
microstructure. The unifo
of the meat particles a¥
preserved microstructur®
prerequisites for smooth ~i4g
cesses of the salami riP
and ageing, and drying-

greater contact surfac®

between the individual P
ticles accounts for the

binding of the sausages:




b
e%iean'undoubtedly favourable
lgp.CC On the quality of these
tg, Products, imparting a bet-
the, OlMercial appearance to

* Apart from the stated qua-

¥
be

g-

of 3. Longitudinal section of
emm §r0upd with a plate with
mu&uep§nlngs. Deformation of

12g ibres. Magnification,
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lities of the new method of cut-
ting, also the lower energy ex-
penditures compared to conven-
tional methods (30 to 60%) are
noteworthy.

Fig. 4. Longitudinal section of
flaked beef. Well preserved
muscle fibre integrity. Magni-
fication, 126 x.






