
MlZATIOtf OP THE GRINDING 
°C£SS DURING PRODUCTION OP 
°Kvn SAUSAGES PROM POULTRY

a n d l a c t i c  p r o t e i n
0t,C»l'iUTE

5.

* A.SSILEV, R.DIMITROV,
*^ARo?

Institute of Pood and 
Btn Technologies, Plovdiv,
îîï'

fR0DUc TION
0° ^ le increased production 

',:hto,)0riSurnP'fcion of poultry meat sibi ghoat the world, the pos-
.. ^ ~hr» rk-f*f'o*r» ■no,r'+ r\ t* •?+*

it°bue I°rm of processed meat 
Me S aas gained considera- 
, 8 b '̂)0rPance» This tendency Mg jeen farther increased by 
techn?troducti°n op m echanical ^ W ^ e « *  for deboning of po- 

carcasses (1,2,3;. The 
'Hboa 0f the mechanically

UgftH f:i-neIy cut poutry meat 
+°°̂ er) Por production of Mbs Vjsausnges and frankfur- 
?°\vinIieCently f ^ 61,6 h as ^een f°duof-interest towards the 
8^Usap.̂ l0n of cooked poultry 
v6s  ̂5es with different additi- 

Mainly proteinaceous pre- 
p 6 o>?n? °f animal and vegeta- g m .  Thus, on one hand, 

s ine possibility to 
^lilize protein resour- 

w ^  M T ’ on the other, said 
thp°^Uc^s more fully ans- <°§iCaj repuirements of physio­

s' cQht nufrition in relation 
°cia.l emPorary changes in the

Y to offer part of it

^ierab?r°und of the above con-
P/M o / ° ns We developed a new
1» sp) ~°°ked sausage (frank-
tm M e  ^lrom Poultrv meat and
>  or P r o t <Jer-
Of

tin 921 ̂ living conditions.

poultry meat and 
;ein concentrate. In

uj^ive work we set the ob­
éi ceiita- sfudy the influence 

oj. ln _ factors on the pro-
binding of the raw ma- 

°cess’ .anci to optimize said 
order to establish

the most favourable conditions 
that will give meat emulsion 
with satisfactory stability.
MATERIALS AND METHODS 
Poultry meat and proteine con­
centrate, obtained by heat dé­
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% vpoult­
ry (mechanically deboned); 25% 
chicxen necks (mechanically de­
boned); 1 0 % goose meat from 
fatted geese; 2% salt; 0 ,2% 
black pepper; 0,04% nutmeg; 
0,005% potassium nitrite.
The protein concentrate used in 
the experiments had the follow­
ing chemical composition: 76- 
7 8 % water; 1 3 - 1 5 % proteins; 4 - 
5% fats; 0 ,3-0,5% mineral sub­
stances. Pive to 15% of the 
protein concentrate was added 
to the meat depending on the 
purpose of the experiment. The 
materials were processed using 
a laboratory.grinder, MTZ-20, 
at 3 0 0 0 min rotation speed of 
tne biaded roller.
Pirst of all, the influences of 
the amount of added water and 
lactic protein concentrate, and 
processing (cutting) time were 
studied by single 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 liquid 
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 otner two were taken with 
their average values. After the
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preparation o 
20 g samples 
were centrifu 
ry centriguge 
at a rotation 

. the sampi 
centrifuged, 
heating, and 
heating to an 
ture of 72°C.

f the filling mass 
were tanen out and 
ged in a laborato- 
"Janetzki-123" 
speed of 3000 min 

es were double 
initially without 
after that by pre­
internal tempera-

The single factor experiments 
carried out allowed us to de­
termine the influence of t*1® 
above-mentioned factors on meat 
emulsion stability, and made it 
easy for us to choose a test 
center when programming the 
experiment.

In order to find the optim
values for the studied fa®

al ators»
resulting in stable emul SXOfl»
we carried out experiment P - ° Y*  tteoptimization oj-ramming and 
grinding (emulsifying) pr°
using Box-Wilson's met!hod (7)

jrxta1Pro cessing of the exp er iß®1? -, 
data was preceded by verity y  
tion of the type of d i s t n 0̂  
on of a given random vaine
tne volume of centrifugal!! s *

parated liquid phase. l'he ,&ilce 
fication was made in accord j 
to the empirical criterioh ^  
and the distribution was 1® c< 
to be normal. With single
tor analyses we checked the
spersions in advance accord3- 

Koehren 1s criterion (51*to
RESULTS AND DISCUSSION
1•Effect of_ the added wat®£gf 
level - As pointed out a6° g 
the effect of this factor ^  
studied at three levels:5, ^c' 
and 15%. The remaining two 
tors were as follows: adde 
protein concentrate 10%»_P j_jj. 
cessing (grinding) time 5 feri 
The results obtained are e 
in Table 1.

Table 1

Added water
( o/ \ 5 10 15

--- -"Z

x3^No X 1
~ ... 

X1 x2 2
X2 x3 /

1
2
3

1.9 
2,1
1.9

3,61
4,41
3,61

3.6 
3,4
3.6

12,96
13,66
12,96

5,8
5.6
5.6

35:31,5®
31’a33. >1 /

4 2,1 4,41 3,4 1 3,66 5,8

%h2
b d

8
16,04

14
53,30

22,8
130

64 196 519,84

= 4 4 ,8 ; 2.P. = 199,34; = confidence level
J o 3= 779,84

p = number of factors 
q = number of dublicate tests
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3 1 --- —  ( ¿ R . ) 2=32,
3 p . q  3=1 3

09

SS i P
S*q 2 - R  - _ L ( Z _ )2 =

0 = 1  3 P « q  3= 1 3

* 27,71

Ss ^ J  T,
3=1 3 q q=1 3

& P^T ~ 13,85

38

V  ^
p(q~i)

= 0,48

i1, Ms,ij =
Mo = 28,63 

W
*

:Ĵ *C ,p~i t
P ( q - 1 ) /  =  4 , 2 6

j
cr » i»e the factor stu-

,,tg f - ^h effect on the grin- 
v ulsifyin g) process.

Ir s fa Checked the effect of 
lVeis a 0r between different 
(c>Etp W o r d i n g  to Duncan,
J, and iCols's criterion

155 2* -
X2 = 3,5; x3 = 5,7;

S

q
= 0 , 3 4 8

it
^ ̂  (p- -j \ f

1jU-1),\)/ = 3,2;
Q 0 * sx = 1,23

I "  V  x

* 2 e i - 5 > « 0 ^
5 ' x
\  3 ' 2 >2 > R ^  •i* ch ^
^ e d  ^  ^0r each level con- 

rie factor's influence.

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

Table 2

Protein 
concentrate 
added (%) 5 10 15

No X1 X2 x3
1 2,1 3,6 5,42 1,9 3,4 5,2
3 2,1 3» 6 5,4
4 1,9 3,4 5,2

%  = 26,14 > P cr = 4,6, i.e.
the factor has an effect on the 
process.
X1 “ x2 = 1 ’ ̂  ^  R \) = 1,23 , 
x2 - = 1,8 >  R ̂

indicating that the factor has 
an effect on each level studi­
ed.
3•Effect of processing (grind­
ing time; - 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
time
(min) 3 5 8

No X 1 X2 x3
1 2,6 3,6 5,2
2 2,6 3,4 5,2
3 2,4 3,6 5,0
4 2,4 3,4 5,0
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i'u- = 14,6>i'cr = 4,6 i.e. at
a confidence level ¿0 = 0,05 
this factor also has an effect 
on the process.
V  x2 = 1,0 < R ^  = 1,23;

x 2- — 1 >6 R^j

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 td> 
the centrifugally separated li­
quid phase.
full factor Experiment and Pro­
cess Opt irni zation
As a center for tne experiment 
programming we selected a point 
with the following parameters: 
added water 10/; added protein 
concentrate 10/; processing 
(grinding) time 5 min.

x. denotes the amount of a‘ 
wdter, x p - the amount of 
protein concentrate, x*
ding time, the variation
vals are x.=5%, x p=5%, x3 
respectively. f w.'able 4 shov/s 8 variants 0^
operating matrix used in 
ramming, and the experim®11̂ $  
data (cm3 liquid phase
emulsion centrifugation) °.
ined from the actual exp®r 
carried out twice (y^>3r2/l#2
N=8; m=2; 2 s 2 = 0,14;

= 0 ,

0tT=0 ,344 <  0 / 0 , 0 5 ;  2; 8/ s0>
S^max = 0,02

H "  ' ' ' cr'
fi.e. there is equality °x

0 ^

d i5'

persions
i f

By means of the results 
ed we calculated the fQxJ- 
regression coefficients*
V 4 ,5; V ° ’85; b 2=0,55;
b^=0,67; b12=-0,2; b25='1>
b 13= ~0,4; i>1 23= 0»025

After we established the r f p f
■ h eCK«“e, riment dispersion, we Ci .

the coefficients' signi^ , #  
The verification indicat 
all coefficients are siS11 y' 
cant except b Thus ,
termined the following m >¿1* 
for the "y" function (c®^a ê 
gaily separated liquid P 
volume); n '
y=4,5+0,85x^0,55x2+0,5^3

- 0 , 2 x . x 9- 1 , 2 5 x ox , - 0 ,1 2  2 5
The model's adequacy wa® 
confirmed by verificati0

t f l et
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Table 4

:« s(%)

^Ocher

Added 
prot.con. 

(%)

Process
time
(min) *1 y 2 ÿ

I
or H- 
ro

1

I(yi-ÿi)2
15 8 5,9 6,1 6,0 0,01 0,02
15 8 5,3 5,1 5,2 0,01 0,02
5 8 5,7 5,3 5,5 0,04 0,08
5 8 4,1 3,9 4,0 0,01 0,02

15 3 5,5 5,3 5,4 0,01 0,02
15 3 3,8 3,4 3,6 0,04 0,08
5 3 4,6 4,4 4,5 0,01 0,02
5 3 1,9 1,7 1,8 0,01 0,02

> we proceeded with the
Jys a v °P"kiroi2 ation, where x 1 
tbf,%5yt>asic factor with step 1 he o+* "̂ le respective steps of 

factors can be calcu-
^hom the basic factor

f a u l t s from the imaginary 
^ents are given in fable5

Table 5

_ ^ 2 X3 X 1X2 x1x3 x Px, y 
 ̂ 9 (min) <*J (*? (m i3_L0

'1 0 0 0 0 0 4,50 10 10 5
"2 ~0,65 -0,75 0,65 0,75 0,48 1,59 5 6,8 3,5

^■1,29 -1,50 2,58 3,00 1,90-2,20 0 3,5 2

be seen from trie results
thC°ioe^er T̂ie second step "y"

' n >  ^  n  O r o «  J__ •

\>iS5 h ®^ePs with a new step
.  •MV, ^  -P v .—

^  it neSa-tive. recause of^ V w o ̂
d:

5c°ridS <3 + e^v/een The first and
H" d̂rt-i-Ü̂ s necessary to carryhw., ftional imaginary expe-

these experiments are given in 
i’abie 6.
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Obviously, we have the best 
meat emulsion stability with 
the following factor values: 
c  ̂= 3,Q%; c2=5,98'/o; c*=3»24 min.
i'or these values the result 
from tne grinding process is 
most favourable, i.e. it cor­
responds to minimum liquid pha­
se volume (0,3 cm3) separated 
during centrifugation of tne 
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.

1 Cstiques a l'usage des mean.
&

medicine Soilnoes, laris,
et des biologistes,

6. nozin N. I. - Prim eneni e ^  
emulsii v pistevoi promis^ sti, "Pisht.prom.",M.,196°*
7 .  G r a c h e v  Y . P .  -  M a t e m a t i j ^ g '
kie metodi pianirovaniya e1qfy‘’i.M. ' Jrimentov, "Pisht.prom 
8. hardtman P V.., E.Letzki 
Sheffer - Planirovanie 
menta v isledovanii tehnoi 
ciieskih protsesov, "Mir"»1''*' 
1977.

CONChUSiONS
1 . -Based on a full factor expe­
riment (.x.: added water level; 
x ?: level of added protein con­
centrate from rennet whey; x^f 
material processing (grinding) 
time), we established the fol­
lowing relationship between the 
volume of unbound liquid phase 
(y, cm3), separated during cen­
trifugation of poultry meat 
emulsion, and lactic protein 
concentrate :
y=4,5 +0,85x^ +0,55x 2+0,67x^- 

-0,2x^2“ 1,25x 2x ^-0,4x 1x ^
2. The optimal values for the 
studied factors resulting in 
stable meat emulsion are: added 
water level - 3,8%; added prote­
in concentrate level - 6%; ma­
terial processing (grinding) ti­
me. - 3,2 min.
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