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cOlcentrate increases the water-holding capacity of meat of
2Oth sausage varieties owing to its good swelling ability. For
a;fmﬁﬁiaf the water liberated at pressing was less when the
H{JPﬂu of the added protein concentrate was increased. The
LrEhest water-holding capacity was observed with the 3% addi-
Zlgfi In that case the amount of the segarate? free water is
té;:-oi%1¢ for "ngmch;aff and15.95i0.30p for {;a@uehﬁrankfgr—
S e is well known that the better hydrophilic properties
%f the stuffing mass result in higher product yields. That was
tfc Case in our study too, and with higher sunflower concen-
Tate amounts there were higher yields.

he results from the organoleptic analysis are presented in
~able 2 for "Kamchia" and in Table 3 for Prague frankfurters.
1€ organoleptic evaluation pointed out that the addition of a
;uﬂilower concentrate with a grain size below 190 improved
-1 organoleptical properties of the finished product at 1%
opiflower protein level. The further additiom increase deteri-
Q;QESd the flavour, taste, colour and outer appearance as well
= the fotal evaluation.

Table 2, Organoleptical evaluation of "Kamchia™ sausage

variety prepared with sunflower protein concentra-
te additions.

\

“laracteristic Control 1% PC 2% PC 3% PC

:‘\

3 =Clipe 6.2320.39 8.9330.33 T7.0270.28 6.3920.29

w L oiness 7.4020.34 7.9820.31 6.3130.30 5.4730.3

Ty our 5.9220.26 6.3170.29 5.3970.26 5.1070.27

Ok{k,)be 6.81:0031 7009:0035 6.45:0.37 5093;0.25

Col o _@Ppearance 8.71-0.38 7.5650.31 5.3630.26 4.8150.28

e 8.3620.34 8.23:0.36 5.6170.30 5.1070.29
Crall evaluation T.6620.33 8.10=0.34 6.23-0.29 5.89=0.22

Table 3, Organoleptical evaluation of Prague frankfurters
prepared with sunflower protein concentrate.

c
‘EEEEEEE?iStiC— Control 1% PC 2% PC 3% PC
Te,

at are 7.2120.31 8.5330.33 7.3630.28 6.3970.30
Flgy.2E88 6.8970.32 7.8620.29 6.8170.30 6.05:0.29
et 5.3420,25 /6.1230.27 5.7130.27 4.3830.22
Outes 7.1870.23 8.2470.25 6.8370.30 5.68;0.26
Colge.2PPearance  7.9170.33 7.8770.34 6.1870.31 5.2130.23
] 8.6970.35 8.2370.31 6.4370.29 5.5670.26
—2'1 evaluation 7.14%0.30 8.00%0.33 6.57-0.29 5.08=0.27

erCONCLUSIONS: 1. The addition of previocusly hydrated sunflo=-

the Srotein concentrate in meat in amounts up to 3% improves

lity 2ter-holding capacity of the stuffing mass and the stabi-

sauSa? the meat emulsion in the production of "Kamchia™ pork
bg and Prague frankfurters.

Concéni@e addition of previously hydrated sunflower protein

injen fale in the amouhts experimented by us increases the
“Hed product yields.
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APPLICATION OF A SUNFLOWER PROTEIN CORNCENTRATE FOR THE
PRODUCTION OF COOKED NON-DURABLE SAUSAGES. II. EFFECT OF THE
CONCENTRATE ON THE STRUCTURAL AND MECHANICAL PROPERTIES, AND
THE CHEMICAL COMPOSITION OF THE END PRODUCT .

KOST4DTY yaSSTIEV!, KATYA VULKOVA', ,PLAMEN ALEXIEVS,
?LAGOI JORDANOVS and STEFAN DANCHEV

Higher Institute of Food and Flavour Technologies,

226 Lenin Blvd., 4002 Plovdiv, Bulgaria. .
Institute of Meat Industry, 65 Cherni Vruh Blvd., 1407 Sofia,
Ulgaria,

SUMMARY: The addition of vegetable and animal proteins in
Teat bproducts has now become a regular practice. These prepa-
r§t10ns have definite nutritive, biological and techngloglcal
aav&ntages. The aim of the present work was to determ%ne the
€ffect of a sunflower protein concentrate on the chemical com-
POSition and structural and mechanical properties of cooked
nOn‘durable sausages. The amount of the added concentrgte was
Ty and 3% of the meat stuffing mass. The total protein level
Was determined by Kjeldahl's method, and Soxlett's method was
hged to determine the total fat level; the structural and me-
Clanicg] properties were estimated by the method of penetra-
tion, 1% was ascertained that the addition of 1% sunflower
COncentrate improved insignificantly the elasticity of Prague/
JTAkfurters when compared to the control samples (from 80 +55%
?O 82-70%). The results obtained for the chemical composition
lndiCated that the addition of the sunflower concentrate was
®Xpedient,

_ INTRODUCTION: It was the theory of adequate nutrition that
YOinted out and gave scientific explanation of the vital%y
“4DOrtant role of the so called "ballast" substances, mainly
nut¥itiVe fibres, in the metabolic processes. ;
ty Mutritive fibres ensure the formation of gelat%nousw§truc-
~TeS that control the process of stomach evacuation while
theiy physico-chenical properties maintain the normal metabo-
Eéfm of steroid hormones, cholesterol, th._?ﬁesglf%b?eg
an"S8S8s cation exchangeability that assist the binding and
Jgaclation of metals and cancerigenic substences (Rogow =% 8l:,
: ) and (Dudkin et al., 1988). In this respect vege?able
*:ein Preparations which contain ce;tain_amount ok ogllasﬁ‘
qu@ @nces have definite nutritive, plologlcal andLL$Cﬂﬂ?lOng
Q;” 8dvantages, Thus for instance, the use of ve;euaglgjgroteln
QW%Q?Qtrates for the production of sausa;es‘mageg possible to
héplmlzﬁ the amino acid composition of the finished Q?OuuC? ‘
hicg the protein efficiency coefficient. There is little info-
téiﬁlin ava}la?le in liEeratu?e o% the e??sg%iggssgifizgirbigg_
Quctg 02penc?abes ;ntrOuuced as p%oﬁgln aau}ﬂ 1 cf S
Supn+~ . 1€ aim of the present work 1s to study the el ect ¢
“Lloyer protein concentrate on the structural and mechanical
ties, and the chemical composition of cooked non-durable

SES .

YToner
Saugg
t‘eLATERIALS AND MBTHODS: The studies were carried out using
L4 (= D - i 5 ol = o "’,/ mi —
pgrpj Tuctured "Lamchia" sausage (50% nog—lat and 505 semi fggy
Do d? AMd the structureless Prague frankfurters (40% veal, /9
éda“ 5 1, 2 or 3% of the sunflower protein concentrate were

ed 1o the sausages according to the quantity of the meat raw
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materials. The sunflower protein concentrate was hydrated in
water beforehand, and was then added in a ratio 1:5. The sau-
Sages were processed according to the established technology
for cooked non-durable sausages. Control samples of both sau-
Sage types were bPrepared in the same way without sunflowero
concentrate additions. The test samples were stored at 2-3°C
for 2 days. The sunflower concentrate was prepared by milling
of deoiled sunflower kernels. The concentrate Particles had a
size below 190 - Watgr content was measured after the sam-
ples were dried at 105°C to a constant welght, The total nit-
rogen of the finished product was measured by Kjeldahl's me-
thod, and the total fats were determined by orgamic solvent
diethyl ether) extraction in Soxlet#'s apparatus. The structu-
ral and mechanical broperties of the finisned product were
characterized after studying its structural strength, plastic
strength, and elasticity by the Penetration method (Voskresen-
ski, 1958). Samples were taken immediately after cooling, and
after 24 and 48 hours of storage. The obtained results were
processed according to the variation statistical analysis (Ge-
rasimovich et al., 1978) and (Dedenko et al., 1977).
RESULTS AND DISCUSSION: The results on the effect of the

concentrate on the structural strength of the finished product
are given on Figures 1 and 2. §
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Fige1. Changes in the structural strength of "Kamchiagh

Sausage: 1 - control; 2 - 1% protein concentrate;

5 = 2% protein concentrate; 4 - 3% protein concen-
trate,

The Figures show that additions up to 3% protein concentra~
te improve +the structural strength of the finished product.
The structural strength values for the test samples are higher
than those of the control, Tt was followed that the structural
strength of the test samples increased successively with 1%
and 2% additions while the 3% addition resulted in lower stru-
ctural strength compared to the 2% samples. The results on the

4 C

762




effect of the 48 h cold storage indicated that in all "Kamchia

Sausage samples the structural strength did not chgnge §1gni_
cTcantly duiin& the first 24 hours of storage. Fur?aer storage
{48 n) resulted in increased structural strength 1n sa:ples

o and 4, In Prasue frankfurters the increase of this characte=-
Tistic yas established during the first 24 hours of ;to?agg.
Purther storage did not lead to significant changes 1n taelr

Structural strength. i
S Je000} 3
X
o 1800
R o
3
S 600 8
o=
©
g
g 1
a.
S 4
£ (200
é’l ‘
O {000
m- 1 L - |
0 24 2 h

Li -
frankfurters: 1 - control; 2 - 1% profeln concentra—
te; 3 - 2% protein concentrate; 4 - 3% protein con-

centrate.

Fig.2. Changes in the structural strength of Prague
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Fig.B. Changes in the plastic strength of "hamch%a" Sgugage
e gontrol; 2 - 1% protein concentrate; 5 - 2% pPro-
tein concentrate; 4 - 3% protein concentrate.
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Fig.4. Changes in the plastic strength of Prague frank-

furters: 1 - control; 2 - 1% protein concentrate;
3 - 2% protein concentrate; 4 -~ 3% protein con-
centrate.

The changes in the plastic strength of the studied samples
in relation to the added amount of concentrate (Figures 3 and
4) gave almost the same tendency as for the structural
strength. Here it was also seen a successive increase of the
values for 1% and 2% additions, and there was a corresponding
decrease in sample 4 as compared to sample 3, The storage of
"Kamchia" sausage samples resulted in only a slight increase
of the plastic strength that was obvious on the 48th hour in
samples 1, 3 and 4. In sample 2 the increase was observed on
the 24th hour of storage and after that there was a decrease
from 452,18 kPa to 335.21 kPa. The results for the Prague
frankfurters for this characteristic showed a similar tenden-
Cy except that the plastic strength values decreased after 24
h storage both in samples 2 and 3.

The changes in elasticity of the studied samples are given
on Figures 5 and 6.

Fig. 5 shows that with the increase of the concentrate
amount there is a corresponding increase in the finished pro-
duct elasticity (from 51.26% in the control to 70.00% in the
sample with 3% addition). With Prague frankfurters there is a
statistically significant difference in the elasticity only
in the control when compared to samples 3 and 4 that received
2% and 3% concentrate additions, respectively. It was estab-
lished that when added in the above levels the finished pro-
duct elasticity increased insignificantly. Following 24 h
storage the elasticity of samples 1 and 2 increased, and then
there was a slight decrease only in sample 1. Samples 3 and 4
tended to slightly decrease their elasticity during the 48 h
storage. We assumed that the sunflower concentrate took di-
rect part in the process of formation of the so called meat
emulsions used for stuffing the sausages studied by us and
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As for fats,
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their level decreased




with the proteln concentrate increase.

a' sausagé

Table 1. Water, protein and fat levels in "llamchia
and Prague frankfurters (% of total mass).

Variety Proteins Fats Water Content
"Kamchia" Sausage e 2 5

Controls 17.00 = 0,63 25.76 = 1.08 58.60 = 2,98
% PC samples TR.28 2 0.6 24,29 T 1.24 62,57 = 2,96
2% PC samples 17..82 -WI: e b5 250l 0,36 65.45 = hlg
3% PC samples 18.09 - 0.75 2429 ~ 0.9 59,02 = 3.0¢
Prague Frankfurters . ’! 7 |
Controls 16,10 = 0,60 21.71 - 0.99 64,61 = 3.1¢
1% PC samples 16.82 T 0.68 21.54 T 0.97 66.04 = .10
2% TC samples 18.11 z B 20005 Tl = 097 /5- = :).]/:
%% PC samples 19.59 - 0.81 18.73 - 0.83 67.15 -~ 3,24

PC = protein concentrate

It was of particular importance to follow the effect of the
protein concentrate on the basic chemical characteristics
(protein and fat levels) of the finished product which charac”
terize to a great extent its nutritive value. The results in
Table 1 confirm the predicted tendency of protein level incre?
se and corresponding decrease in fat levels with concentrate
increase. Thus the protein level increased from 17.00% in
"Kamchia" controls to 18.09% in the 3% protein concentrate
samples, and in Prague frankfurters the increase was from
16.10% to 19.59%. The higher protein levels resulted in cor-
responding decrease in the fat levels from 25.76% in control
samples to 21.29% in 3% protein concentrate "Kamchia" gampleSs
and from 21.71% to 18.73% in Irague frankfurters.

CONCLUSION: The introduction of 1% sunflower conc
meat raw materials to produce the studied sausaze v
does not change simificantly the structural a: g
properties of the finished product. With highe
levels (2 or 3%) the values characterizing the:
also increase.

The 48 h storage of the sausages does not menifest ony
effect on the structural and mechanical properties of the fi-
nished product.

The introduction of the sunflower concentrate is ox
in view to improving the nutritive and biolozical wvalue :
finisghed product, and its more adequate response to the requi
rements of the modern science of nutrition.
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