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water system behaviour (1).

The emulsifying properties of

the proteins as related to the
cooked sausages technology can
be determined by studying the

emulsifying ability and stabi-

%ity of the resultant emulsion
2).

For the needs of meat industry
a combined protein preparation
has been developed containing
lactic-protein concentrate (7)
and wheat gluten to be added
to meat raw materials during
the production of cooked sau-
sages.

The aim of the present work was
to optimize the emulsifying
brocess in preparation of pro-
tein-fatty emulsions from the
combined protein preparation,
and to determine the optimal
proportion of the components.

MATERIALS AND METHODS

Lactic protein, obtained from
sour buttermilk by our own me-
thod (7), wheat gluten and lard
were used to prepare the prote-
in-fatty emulsions. The results
obtained for the model system
can be completely applied in

industrial systems.

The emulsions were prepared in
a laboratory mixer at a speed
of 3000 min of the bladed ro-
ller. The most acceptable pro-
tein-fat ratio was 1:5 estab-
lished during preliminary stu-
dies. The emulsifying proper-
ties of the combined protein
preparation were studied in re-
lation to the following factors
bearing the greatest influence:
1. Amount of added water

2. Pmulsion processing time
(emulgification)
Lactic-protein concentrate
gluten ratio.

3

The absolute amounts of the
components used in the emulsion
were 20 g proteins (contained




in the respective amounts of
lactic protein and gluten),
and 100 g lard.

The emulsifying ability of the

protein preparation and the in-

fluence of the above factors

were established by means of a

complex factor experiment (8),
where the emulsion stability
was determined by kozin's me-
thod (10), i.e. by measuring
the volume of the centrifugal-
ly separated liquid phase.

The influence of the added wa-
ter was studied at two levels,
at 20 and 40 cm3; processing
time at 3 and 7 min; and added
gluten at 30 and 50 g.

In order to establish the va-
lues for the studied factors
giving a stable emulsion, we
programmed the experiments by
full factor experiment, and
optimized the emulsifying pro-
cess by Box-Wilson's method
(8,9).

RESULTS AND DISCUSSION

Full factor experiment: W€ 86

lected as the experiment'S .
programming center a poiR'
the following meanings: am%ﬂ,
of added water - 30 cm3; eﬂy

sion processing time - 95 ™

gluten amount - 40 g.

I'he added water factor wasiﬁ
marked x,, emulsion processtf
time - x!, and gluten amou?
Xz The ¢ariation interval’
wére respectively:

A§>x1=10; 43_x2=2; 4§>X3=
3 . : 2 me
The following tneoretlcal.mwj‘
rix was used in the exper?
programming (Table 1):

Tabl
able 1 ——*’”’jzz
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No Xo x1 Xgﬂ,,// g
1 1 1 1 1
2 1 -1 1 1
3 1 1 -1 1
4 1 -1 -1 o
5 1 1 1 Al
6 1 -1 1 ~
7 1 1 -1 ’1/\
8 1 -1 -1 s

——

p8"
The experimental operailngaﬁs
rix was developed on the

of tne theoretical matri¥
(Table 2):

Table 2 o
o 7 2 3 7 5 6 7 g —
X,, cm3 40 20 40 20 40 20 40 20

X5y min 7 7 3 3 1 7 3 g 3
xZ» 8 50 50 50 50 30 30 30 30
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B | 1 1 7,5 7,2 1,4 1.4 0,0254  0,0468
3 e ~1 1 OB, 8 6,0 e R T 6,5 D, 0058 0,0068
- Y 1 832 8,0 B,1 8,1, 10,0100 0,0200
J 1 =1 -1 1 6,9 Ty ©,8 0,9 0502355 0,0467
§ ] 1 1 -1 iyl 5,1 550 el 0,0100 0,0200
-1  SRER REINE T PO - SRS SN o el TR e+ 60 ) 0,0068
4y 1 -1 -1 5,6 5,5 5,5 56 0,0049 0,0098
i -1 -1 -1 4,2 4,5 4,3 4,3 0,003% 0,0068
Th ;;;;;
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T
Eoeaiiults obtained were used The calculated aspect of the
ﬁ@&youiate the following re- "y" function, i.e. the amount
| 05,9 1 coefficients: of centrifugally separated 1li-
b§1 A > 0,=0,60; b2=—O,28; quid phase, is the following:
b2§103;_b12=—0,016; b13;-0,037 y=5,93+0,6x1—0,28x2+1,23X3_

| g, 1968; b, ,,.=0,006. =0,037x,%5-0,068x %
nen estab i ingc e

| thet's gy opiishing the experd The verification indicated

8 1Spersion, we verified
‘ SCn Rl ’ . - . . .l . »
%Qf‘e\flclent significances that the simulation model thus

Yy, foung . developed is adequate, so next
i ry 2 00t Pp @9 Bips e proceeded with optimization
‘ of the process of emulsifica-
tion. As basic factor of the
optimization we chose x, with
step H =10, The corréspon—
ding s%égs of tne other two
’ factors (Table 4) were calcu-
’ lated using the basic factor
step. Table 4 also shows the
results from the imaginary ex-
periments required by Box-
Wilson's method.

X
1 X X XnX: X, X y X Xy . X
?\\O\\\ 2 5 £ 175 (min)(cm3) (nifl) (g3
0, 0 0 0 5,92 30 5 40
3 \0’98 0,22 -1 ~0,22 0,48 4,33 25,1 5,45 30
¢ =122l 0,45 -2 -0,91 1,94 2,74 20,2 5,91 20
S \1’9 0,68 —3 -2,06 4,37 1,16 15’4 6,37 10
N -2)ps 991 -4 3,67 7,71 -0,44 10,5 6,85 O
25 1,14 -5 -5,74 12,15 =2,03 5,7 7,20 =10

The results obtained indicate
that after the third step the
"y" value becomes negative.
That is why we made additional
imaginary experiments between
third and fourth steps with
. _h.xi

sStep I‘;Xi“ -5—~ °
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The results are given in Table

5. 1t is obvious that the best
result is at c1:12,5 CmiSs CH=
6,6 min; and c5=4 ge
PTable & P
- i A5l —Cy
No X, X, Xz XXz X Xq ( v Cq | 02 /LQD/
fiey Waga s i {min) (cm3) (min) p
1 -
S e PR e P Y 4,97 0,84 14,4 6,41 ¢
2! -1,6 0,78 =3,4 2,65 5,61 O 52 15,4 6,00
31 -1,7 0,82 =3,6 2,97 6,29 0,32 12,5 6,60 ,
4'  -1,8 0,87 =-3,8 3431 7,01 =0,12 11,5 6,74 _~
For these values of tne factors |
studied the emulsion is most ‘
stable because the volume of
the liquid pnase centrifugally
separated is minimum. \
The tendency witnessed during
the imaginary experiments en-
tirely agreed with the subse-
guent actual experiments at
factor levels as pointed befo-
re (Table 6).
'able 6
N X Zo ’
NO X1 2 | % y1 y2 Y =
(cm3) (min) _(g) . Sl i
1 17 6,6 4 0,4 0,4 0,5
2 12,5 6,6 4 0,5 0,3 0,53
3 12.5 6,6 4 055 Oleotit Qs p
e e T et e A S B & s SRS l i
Thne statistical analysis of the draw the following Co?ﬁli ?C
results from the actual experi- 1. OUn the pasis of a unto
ments established that t tor experiment (x,:amo lgﬂ%w
2,306. Since for t_, =2, 68 the added water,cm3; i,:emt ﬂw
) i J processing time, mins %a 5
inequality t..<< tobs<<~tcr ’ of added gluten to the ~ry Py

it can be concluded that the
optimization is efficient.

The results obtained for the
emulsifying process optimiza-
tion indicated that the ratio
between the

lactic protein con-
centrate and gluten should be
Bl
CONCLUSIONS

The results obtained from tae
present study give reason to
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protein concentrate, 5%;0W
been established the f0°7¢
relation for tne amoun® £
bound ligquid phase kyrlroﬂ
parated during tThe emuls
centrifugation: 03X
y=5,93+0,6x,-0,28%,+1:* 5

-0 Oj7x1x3 -0 O68X2X3
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were established for ¥
tors resulting in sta
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\;mOPnt of added water: 12,5%
Mlsion processing time:

- l’ min
8ctic protein concentrate
© wheat gluten ratio: 5:1.
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