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SUMMARY: Non-meat protein concentrates are useu’i@ meat
broducts to improve the nutritive balance and nutritive
value of s

v - . g +
ausages, and to promote the for@azlon of ube meat
Stuffing properties, and, eventually, to influence the

i ’
Quality of the end ne
Study their functional pr

: Py

prodt . That is why it is necessary 1o
n r properties. The subject of the pre-
Seént work is the emulsi g ability of a sunflower protein
Concentrate in relation to a number of factors. The effect
Of these factors was studied at three levels. The process
of emulsification was purposefully optimized by full-factor
eXperiment in order to determine those factor values where
Ne emulsions are stable. the following rglatlonshlp for
1€ amount of unbound liquid phase (y, cm”) separated du-
Ting emulsion centrifugation was established as well as the
OPtimum values of the studied factors giving stable emul=~
Sions: y=TC‘??+O947x¢m0.094x?-3372x5~0029x1x2m0.14x1x3~
—001 1;{ 5 -~ 5 §
2,

INTRODUGTION: It is well known that non-meat protein
additives in the production of sausages should possess
3 Dumber of jpiggjonallproperties that influence the waEer—
folding capacity and emulsifying ability of meat raw mate-
rials (Tornberpy B., 1977), (Marcus F.K., 1978) and (Scheid
D., 1977). Tuat is particularly important for vegetable
gigteiu preparations which, as regards their compositlon

Propert

ties, often differ from meat raw mathial§. It53s
. 1 that proteins (animal and vegetable), belng
Surface-active substances, can form emulsions in a water-
:gt"PfUtein system, and decrease the surface stress of the
Pha?@ interface (Hutton et al., 1977). :
menige emulsifying properties of the protein prepa§%tlons
iloned above are important when the latter are used as
Mutritive components. They assist the formation of water-
atty emulsions, and stabilize the emulsions already form-
¢d, and play the role of a protective barrier around the
pizty droplets preventing their fusion. In this way grozgln
pr Parations exert immediate influence on the organo €puic
‘Operties and yield of the finished product. That is par-
Yicularly obvious in meat products whose technologies nece-

S i A’ - . - 1 i e
Sltate preliminary addition of water followed by heat
Teatinent,

3 £
aiso Kk now

—

_ MATERIALS AND METHODS: The studies were carried out with
% g%ﬂflower protein concentrate that was obtaineg from sun-
ed Yir Seeds after oil separation. the produc@ tn;u remain-
o7 alter the o0il separation was milled to grain size ?90—
wat « The concentrate had the following coypoaltlon. =5
€T - 8.1%; protein (for absolutely dry matter) - 45.5%;

F-od.
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the amount of the sunflower concent:
: £l
v

the effect of

factor are given 1in

AN 0 ‘u’l'* O'f‘

ﬂu“ _L(J\/pv

JQLLK‘KILU_L”%"E} 5 6 ’1
__¥kg:
2 o)
N’O x 2 > & =5 &
X X X X X X3
S 1 1 2 2 i 5
1 1920 2t 10,4 1082 £1.5 52,25
2 14.0 121.0 10.4 108.2 11.5 132.25
3 o SR e 10,1 409 11.9 141.61
4 118 1T 10.7 1021 11.9 141.61
i 4. \ - A )
Fstudied" 5Te11;5 Fﬁlita 426
F

Qtu&lp4:> p?jt i.e this factor also ha
em o ps * ; 3
ulsific S The additional ver:

es f a ;
°“§“** ctor is expressed at all levels.
o treatment (emulsification) time.
SR Table 3.
Pable 3
- 5 8
1 2 2 2
0 X, X, > 3 xo X., S
Rl 2 2 3 :
; 1150 ~F2450 2.0 1480 B o g
- 11‘00 "24700 12@0 ?44&(4\" ’:E “'« 1')4:05
2 1151211 11.8 139.2 12.3 151.3
A g Iy 0, PR, S P 138 1392 12 1§ iLae B
F =5 010“ F 3 -3 f-'-'[‘26
studied =5T7.19; crit.” "

F
s : : :
tudied > ¥ opit, Lee. the factor influences the emu 1sify-

in
& Process, and its influence is express

ed at all levels.
- gétFu*l factor experiment. After we had established the
Aot of the studied factors we proceeded towards a ful
as Se§ experiment. The center of the experiment planming
Values ected by us was a point with the following factor
W c;~ amount of added water - 30 cm”; amount of sunflo-
$C£ntxate -~ 7 g; emulsification time - 6 min.
Sunfio,as the amount of added watexr, x, — the amount of
acc;ntvgr concentrate, and x, =- emu!u4§lcation time. Ve
Were merlchreﬁponalnﬁ facto? varjation intervals that
S ] . i 2
. ed as follows: Ak1 5 Cli, AX2:3 2 % min.
Or k3 o o . 1 [
Moty ‘PerLUOLJ planning we used the following theoretic
Tix (Table 2) =
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O AO X 1 A 5 A _:)
1 1 1 1 1
2 1 -1 1 1
3 1 1 = 1
1 1 = " 1
5 1 1 1 -1
6 1 -1 1 -1
1 1 1 -1 -1
8 1 -1 -1 -1

Based on the above we worked out the experiment working
matrix (Table 5).

No 1 R AT T 8
X, cm’ 35 25 35 25 35 25 35 25
X E 10 10 4 10 10 4 4

&
X,y min 9 9 - 5 + 3
The following Table 6 gives the results (cm” liquid
phase separated during emulsion centrifugatic from the
actual experiments with two parallel tests. : =

No X X { X b 4 X Y fV‘w;‘ )~ 82
& Sy M Sl 1 2 S FinYin’ in

1 1 1 1 1 6.’6 6‘.5 6'5‘5 O&C\"”/\: O-OOZS

2. 1= 1 1 6.8 6¢5 6.65 0.045 0.0225

5 1 1 _1 1 14‘09 15.0 14‘.95 O.CC? 000025 s

R I S 1 155 13:4 13.55 °0.045 0.0225

2o ] 1 }-Cal T4 Te4 T1.40 0.000 0.0000

£~ <4 1 =1 -1 S0 o e 15.05 0.005 0.0025

8 1 =1 =1 =1 134 13.4 13.40 0.000 0.0000

The results obtained were used to calculate the follow=-
ing coefficients:

bo=10.52; b1=O°47; b2=-3.72; b3=O.O94; b12=-0029;
-="'O- = == e - === e /L—
b15 14; b23 O: 11 b123 0.65

Having determined the experiment dispersion, we verified
the significance of the coefficients and found out that all
coefficients are significant.

The calculations gave us the fgllowing model for Y - the
amount of the liquid phase liberated during emulsion centri
fugation: y=10.52+0.47x1-3.72x2-0.O94X3-O.29z¢xq— T4X1X%*

L2 ~

O+

) ®

=TI X DT T T
2 =2
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. The verification proved that the model thus ¢ ed is
adequate and we could go on with optimization of the emul-
Sification process with optimization base factor x, with
Step H L. i ts From the imaginary experi-

one o =3, The results from the imaginary I
ase factor ~ 3
e 3 n

N0 X ~ - v X X X XAX‘? y - L #) ‘
y %, X, LI, LI, KXy XXX, . a3l

cmB g min
T T e e 0 0 0 O 10.52 30.0 T 6,00
1 0.6 1 0.03 0.6 0.018 0.03 0.018 6.89 31.1 10 6.08
2 1.2 2 0.06 2.4 0,072 0312 0.144 2.83 32.1 13 6.16
3 1.8 3 0.09 5.4 0.162 0.27 0.810-1.95 33.2 16 6.24

It can be seen that after step 3 the result for y Dbeco-
mes negative. For more accurate determination of XL
Mum where the outcome of the emulsification process will
Pe most favourable (y will approximate 0) we carried out
additional imaginary experiments between steps 3 and

g new step hxi— St . . The results are given in Table
Table 8
NO TS5 v 5 (433 o o
F Rt LA B e B Y 23
cm” g min
1 1.32 2,2 0,066 2.9 0,09 0.145 0.191 1.96 32.22 13.2 6.16
2 1.44 2.4 0,072 3.5 0.10 0.173 0.249 1.06 32,34 13.4 6.17
3 1.56 2.6 0.078 4.1 0.12 0.203 0.317 0.15 32.46 15.5 6.18
4 1.68 2.8 0.084 4.7 0.14 0.235 0.395-0.78 32.58 13.8 6.18

31t is obvious that the best result for y is at %:35.46
S 02=13.6 g, and 03=6.18 min, and this is the result
that can be accepted as the most favourable outcome of the
emulsification process.

O We can assume that the values previously indicated
for the studied factors will give stable emulsions because
the liquid phase separated duging their centrifugation will
€ of minimum amount (0.15 cm”).

The tendency manifested at the imaginary experiments was
eg?lrely confirmed by later actual experiments at the esta-
1shed optimum values of the studied factors.

CONCLUSIONS: The results from our studies make possible

e; ZOQClude the following: 1. On the basis of a full factor
Periment (x4=the amount of the added water, cm”; X,=the

%?Ount of sunflower concentrate, g;
me, min)

Xz-=emulsion treatment
Pas g it was established the following relat%?n8u1p
: ® » o B, g
isr bhe amount of the unbound liquid phase (y, cm”) that
in j%iar¢ted during emulsion centrifugation: y:Tx.SZZ g
ETL % oy SAY -0 903 - X %0 .11%. X =0 .65%. X
1 ) 7_‘(2 O.OJA-JLB O¢29X1X2 Oo141(1.a3 0.11Y2) 3 \V) e ) 4' 213
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2. “Toere yere cat&bliz*@a lowing optimum values
for the studied factors giving a stable emulsion with the
sunflower protein con0cntr;te used by us:

- amount of added water - 26.5 %
- amount of sunflower concentrate - 11.2 %
- emulsion treatment time - 6.2 min.
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