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¢ to the increased production
WQOSOPSumption of poultry meat
ﬁbi~gn°ut the world, the pos-
In 11t to offer part of it
Mmdge form of processed meat
bl g iCtS has gained considera-
gy TMPOrtance., ihis tendency
e ieen further increased by
tw;n?troduction of mechanical
Wi, tdues for deboning of po-
mﬁbr Carcasses (1,2,3%. The
lapy, Part of the mechanically
1y ool finely cut poutry meat
%mkegd for the production of
t@rs zjsaugﬂges and frankfur-
Sroyi, ‘€Cently there has been
?nd C%,lnterest towards the
Wiz et of cooked poultry
Yey 588 with different additi-
%ﬁatimalnly proteinaceous pre-
le 0r9n$ of animal and vegeta-
ﬁ%re 18in. Thus, on one hand,
Stte, 1S the possibility to
s angtllize protein resour-
wthDr » On the other, said
l%?th %ducts more fully ans-
-f%ieaf Tequirements of physio-
OQOnt Nutrition in relation
la] ‘SMPorary changes in the
Up .~ ®Md living conditions.

SQQ

ky %TOund of the above con-
f§m~0 Ons we developed a new
lrter) %00Ked sausage (frank-
Tom poultry meat and
Jgelmegrotein concentrate. In
ofwive SNt work we set the ob-
QeQeTta-o Study the influence
~%S§ 0 ln~fa9tors on the pro-
mslals grinding of the raw ma-
Oteggy’.3nd to optimize said
0 order to establish
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the most favourable conditions
that wiil give meat emulsion
with satisfactory stability.

MATERTALS AND METHODS

Poultry meat and proteine con-
centrate, obtained by heat de-
naturation of rennet whey, were
used as raw materials in the
experiment. During the grinding
process salt and spices were
added. the following materials
were used for the preparation
of the filling mass: 65% poult-
ry (mechanically deboned); 25%
chicken necks (mechanically de-
boned); 10% goose meat from
fatted geese; 2% salt; 0,24
black pepper; 0,04%s nutmeg;
0,005% potassium nitrite.

'he protein concentrate used in
the experiments had the follow-
ing chemical composition: 76~
78% water; 13-15% proteins; 4-
5% fats; 0,3-0,5% mineral sub-
stances. five to 15% of the
protein concentrate was added
to the meat depending on the
purpose of the experiment. rhe
materials were processed using
a laboratory,grinder, MTZ=-20,
at 3000 min rotation speed of
the bladed roller.

First of all, the influences of
the amount of added water and
lactic protein concentrate, and
processing (cutting) time were
studied by singie factor expe-
riments (4,5). The influence

of each factor on the studied
process was evaluated according
to the meat emulsion stability
determined by £Kozin's method
(6) by measuring the volume of
centrifugally separated ligquid
phase.

The influence of each factor
was studied at three levels.
The aaded water and lactic pro-
tein concentrate levels were
5%, 10%, and 15%, respectively,
in relation to the amount of
meat, wnile processing (cutting
time was 3, 5, 8 min, respecti-
vely. To evaluate each factor,
the otaner two were taken with
their average values. After the




preparation of tnhe filling mass
20 g samples were taken out and
were centrifuged in a laborato-
ry centriguge "Janetzki-1T23"
a2t a rotation speed ol 3000 min
. lhe sampies were double
centrifuged, initially without
heating, and after that by pre-
neating to _an internal tempera-
ture of 72°C,
Tre single factor experiments
carried out allowed us to de-
termine tne influence of t42
above-isientioned factors on meat
emulsion stabiliity, and made it
easy for us to choose a test
center when programming tne
experiment.

In order to find the optid 151
values for the studied fa@“?
resulting in stable emul510ﬁ&*
we carried out experiment Ergk
ramming and optimization 9% .g
grinding (emulsifying) pro¢s)
using Box-Wilson's method (!

Ir()( 85 n 53 Of tx
dat va i."_“GC 2o
tion the Typ

on of a given rand
tne volume of ce
)afabed liquid
fication was made ir ,
to the empirical criteriol ;ﬁ |
and the distribution was 1% ..

to be normal. With singl€ - j"
tor analyses we checked B0,
spersions in advance abcord |
to Kochren's criterion (5/°

RESULTS AND DISCUSSION

1.Bffect of the added wateim
level - 4s pointed out abf
tThe effect of this factor
studied at three Leve;o-b’ £ac”
and 15%. The remaining tWOd
tors were as follows: add®’ .
protein concentrate 1ON,,p‘no
cessing (grinding) time 2 Vw |
The results obtained are€ g* <

in Table 1. J

wab

Table 1
Added water 5
BT 7 LA
s
NO X,] 1
1 59 3,61
2 2 4,41
3 159 G
4 2yt o 41
R. 8
o)
NEk 16,04
332 64
J

ZEH = 44,8; Zi}j = 199, 34;
=R, . 779,84

number of factors
number of dublicate tests

]

p
aq

.,~"‘//
10 15 .
R .
5 %o Xz %2H,//
3,6 12,96 5,8 95,?g
3,4 13,66 5,6 3 ,?6
3,6 12,96 5,6 §1’?4 .
5,4‘ 15,66 5,8 93’»(')//,//
22,8
5%, 30 130
519,84 |

&L

confidence level
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H>F _
ed cy *» l.e the factor stu-
(ai an effect on the grin-
ﬁyt Ulsifying) process.
lls fa Checked the effect of

EVM\ 5. 0F between different
(Wmal CCOrdlng to Duncan,
3), d
Kols's criterion
X -~
17 2»

' X5 = 3,5; %= 5,7;

~1),9/ = 3,2;
X, . e~ 1,25

: 1,5 >>£{Q :

Th B 2,2 >R
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i

for eacn level con-
factor's influence.
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2.Effect of the added protein
concentrate level - This was
also studied at three levels:
5,10 and 15%. The remaining
two Tactors were: added water
10%, processing (grinding) ti-
me 5 min, The results obtained
are given in Table 2.

Table 2
Protein
concentrate
added (%) 5 e - el Dol
No x1 x2 X3
1 241 3,6 5,4
2 1,9 354 Doa
3 Zigi] SAlE 594
4 149 3,4 D2

RH = 26,14—>>EEI_= 456, 1.6

the factor has an effect on the
pProcess.

__\N
i
M1
N
!

145 >>R\}= 1525 »

indicating that the factor has
an effect on each ilevel studi-
ed.

3.8ffect of processing (grind-
%_g_tlm_l It was studied for
3,5 and 8 min grinding time,
and the other two factors were
10% each. The results obtained
are given in Table 3.

Table 3
Grinding SGE i
time
{min) 3 i BN\
SRy o - Tl
: 2,6 3,6 5,2
2 2,6 5,4 57,2
3 2,4 3,6 5,0
4 234 594 548




F

I

= 14,6 >’ﬁbr = 4,6 i.e. at

a confidence level L = 1, 05
this factor also has an effect

on the process.
:21- >‘c2 = 1,0 <{R, = 1,23;

The verification of this factor
on the process at different le-
vels indicated that the effect
was significant for 3 and 5 min
levels. 3/5 min grinding did
not lead to statisticall signi-
ficant results in relation ta
the centrifugally separated 1li-
guid phase.

full Factor sxperiment and FPro-
cess_OUptimization.

As a center for tue experiment
bprogramming we selected a point
with the following parameters:
added water 10%; added protein
concentrate 10%; processing
(grinding) time 5 min.
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x, denotes the amount of aﬁ&ﬂ
wéter, X, - the amount of it
protein 8oncentrate, Xz 7. 24l
ding time, the Variatign 1873
vals are x,=5%, X?=5%a X3”
respectiveiy. ' Y
Table 4 shows 8 variants oiﬂ’
operating matrix used in ptﬂ
ramming, and the experime® g
data (cm3 liquid phase frobwg
emulsion centrifugation oﬂw”
ined from the actual exPe€”

carried out twice (y1,Y2)'2;

N=8; m=2; iuf = 0,14; 2%

0,017

simax = (IS0 2 /

G,=0,344< G__/0 ”5'2'8/ :Oj
o gl HIUIIER ).

. oz di
i.e. there is equality of
persions.
by means of the TESUlﬁsjﬁwl
ed we calculated the o+
regression coefficient8:

= 5 = o 1 = 5
b, 4,;, b,=0,85; 02_0”_;’25;
bj:”,67; b12=—0,2; 023’
b13=—0,4; b125=O,OZ5

el
After we established th€ gi&‘
riment dispersion, we qh?cmw%
the coefficients' signlfldtw‘
e verification indica®® gj-
all coefficients are Slgldv
cant except b o TS Weelw
termined the $62lowing MmO v ¢
for the "y" function (€€ ce
gally separated liguid P
volume): -
y=4,5+0,85x,+0,55%,40, 67%3

-O,¢X1X2—1,25X2X5‘v’ 11 y
tne

The model's adequacy W?gn.
confirmed by verificatl

il
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A Table 4
.
e
[v Ad — S = e e i S e S S
1 wsﬁd Added Process
| ter
(%) brot.con. time 7 5 ( - .0
it + (%) (min) ¥, Y5 y s; 2(y;-¥;)
7 ‘]S e SIS, SRS e g S A O Sy R e N Ak St P e AN e AT -
5 15 8 5,9 6,1 6,0 0,01 0,02
|5 15 8 Do 5,2 0,01 0,02
’ 5 > 8 5,7 B B i O 0,08
g 1 5 8 4,1 5.8 L A, 0000, 01 0,02
5 15 3 Dp 5 593 By o0 0,072
15 15 3 s 3,4 3,6 0,04 0,08
5 2 3 4,6 4,4 4,55 0,01 0,02
- 5 3 L0 TrsipeT e | e 0,02
K et o ST AL S AT e R SO oo — -
. rth
;DI"OQQZT’ we proceeded with the
'8y .°5 Optimization, where X
35y oSle factor with step
ileog‘ fhe respective steps of
&t d 1€r factors can be calcu-
“lep, *TOm the basic factor
’ | fJ’le
\ r 7
?qwr?SHits from the imaginary
Ji lxnen-t : . i
S are given in Table
S Table 5
q
X I o S NEAT -n B
. X X . 4 . TR, e
. - 72 V3 7270 (min) (%) (%5 (mig)
i o 0 0 0 0 4,50 10 105
2 9,65 -0,75 2,65 0,75 0,48 1,59 . \5 6,8 3,5
1,29 -1,50 2,58 3,00 1,90-2,20 O 3,5 2
It e e e Tk e e —— e e e A i e
th & , . . :
ﬁitgfie Seen from tne results these experiments are given in
t?%mes ®r the second step y" Table 6.
%%tit Negative, secause of
bl»addigas necessary to carry
&ants 10nal imaginary expe-
Cong SbetWeen the first and
Qx§ h.x.eps with a new step
. \E~i « The results from
- Table 6
] S —
X, v & A D - e
\\\ X2 X3 X1X2 X1X3 ){2}{3 y \ C‘I C‘2 C,5
7\1 o (min) (%) (%) (min)
2 ‘ ;
1, 078 -0,9 0,94 1, 0,70 0,3 3,8 5,98 3,24
]
\\\\\\\;0,90 -1,05 1,26 145 0,94 -0,9 3,6 5,82 3,10
\_ -
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Obviously, we have the best
meat emulsion stability with
the following factor values:
C1=5,8m; c2=5,98m; c5:3,24 min.
these values the result
process 1is

ror
from the grianding
most favourable, i.e. it cor-
ponds to minimum liquid pha-
Oe voiuﬂe (0,3 cm3) separated
during centrifugation of the
ready meat emulsion.

The subsequent actual experi-
ments confirmed these values to
be optimal in relation to the
desirable outcome of the grind-
ing process.

m\

CNCLUSIONS

1. based on a full factor expe-
riment (x added water level;
X,: level oi added protein con-
céntrate from rennet whey; Xo:
material processing \grlndlngj
time), we established the fol=-
lowing reiationship between the
volume of unbound liguid phase
(y, cm3), separated during cen-
trifugablon of poultry meat
emulsion, and lactic protein
concentrate:
3[24’5*'0’85){1

-0,2x —1,25X2x

+O,55X2+O,67X3-
B ~0,4x%x,%x,
1%2 R ot e
2" The optimal values for
studied factors resulting
stable meat emulsion are:
water ilevel 5,8%; added prote-
in concentrate level - 6%; ma-
terial processing (grinding) ti-
me e 2 mim,

the
in
added
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