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EFFECT OF SUNFLONER-PROTEIN BASED PRODUCTS ON THE
PROPERTIES OF GROUND-MEAT PRODUCTS

Cavoiki D., Eri¢ Mirjana, Simi¢ D.,
~ Perunovié Marija, Mitrovié¢ Stanka

The meat‘packing industry has been using for quite a
number of years now the protein-based additives obtained from
the material remaining after extractioh of 0il from soybean.
Their use in the prepafation of meat products is'justified in -
the first place by reduced cooking loss, prevented separation
~of fats and jelly, improved organo]ept1c properties .
and, in some cases, improved nutritional value. '

The success ach1eved in us1ng soybean protein add1t1ves
in the meat packing industry, as well as in other branches of
the food industry, aroused the interest of scientists in the
possibility of making protein-based additives suitable for hu-
man food from other olaceous crops, with part1cu]ar reference
to sunflower seeds. The data in available 11terature are. 1nd1~V
- cative of success in this respect (2, 4, 7 9,-10). ‘

The avaw]ab]e literature conta1ns data on funct1ona1 pro-
pertjes of sunflower-protein products. They show that sunflow-
er proteins have a somewhat lower water absorption rate, higher
fat abécrption,rate and better emulsifying properties than the
soybean proteins (1, 5, 6, 8). The emulsions prepared with
proteins conta1ned in sunf]ower mea] are’ very stable on exposure‘
to heat. ' o ‘

It has been estab11shed that sunflower prote1n products
can be used in makxng meat products (3, 6, 9, 11) However,
prob1ems may ar1se with regard to the colour and taste of such
meat products : '
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r .The purpose of this work was to jnvestigate the possibi-
Tity of using sunflower-protein based additives in making

ground-meat products.
Matérials and Work Methods

The investigation was carried out at the Food Technology
Research Institute of the Faculty of Agriculture in Zemun, and
the<subject of investigation were ground-meat products of the
"pljeskavica" and "cevapti€i® type.* These products were made
using lean baby-beef (75%) and fat pork (25%). Fresh meat was
used (chilled in-the duration of 24 hours), which on grinding
was pushed through grinding-machine strainer with dia. 5 mm
~ holes. The appropriately weighed meat mixtures were seasoned
as follows: pljeskavice - 0.6% sweet paprika, 0.15% powdered
~onions and 1.8% salt; cevaplici - only‘é% salt. ‘

Low oil-content sunflower meal obtained from consumer sun--
flower was used in the investigation. The extraction of fats
and separation: of undesirable compounds were carried out under
laboratoky conditions. The protein content in the sunflower
meal amounted to approximately 54%. Prior to .use,:the meal was
~ hydrated with water at the ratio of 1:2 and added in the form
‘of,paste as substitute for meat in the quantity'of 6, 12 and
18% (2, 4 and 6% in substance). The contpollspmples were
pljeskavice and éevapciéi.gqntaining ho sbnf1ower meal.

Pljeskavice and cevapli¢i were made from the mentioned

The terms "pljeskavica® and. "cevapéi¢i" (pronounced plies-
kavitsa and chehvapchichi respectively) are local special-
ties and have no English equivalent, They are prepared by
shaping seasoned ground meat ‘into cakes resembling hambur-
gers {former) and small cylinders (1atter) and griiling.

*
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ground-meat mixtures. A part of the pljeskavice and cevapici
was exposed to heat treatment immediately, while the other
part was frozen and then stored at -20°C in the duration of
30 days. The pljeskavice weighed 60 g each and cevaplic¢i 17 g.
The number of samples in one experimental group amounted to

50 ¢evaptiéi or 5 pljeskavice. The heat treatment was carri-
ed out on a heated grill under absolutely the same conditions
for all products. The CevapCici were grilled 5 minutes on one
side and 3 minutes on the other, and pljeskavice 4 and 3 mi-

. nutes respectivé]y. The weighing was carried out 5 minutes
after the samples were taken off the grill. The pljeskavice
were weighed individually and Cevaplici in lots of 10 pieces.

" The individual and average cooking losses were calculated on

the basis  of the difference in weight measured prio}Oand after

heat treatment. )

‘The quality of finished products was appraised by a jury
consisting of 6 experienced specialists. Appraisal was made
of: colour, taste, odour, consistency and juiciness, and the
marks given ranged from 1 to 5. The average marks for indivi-
dual features, as well as the sum of average marks for indi-
vidual features, were worked out at the end. v

The following methods were applied in testing the basic
chemical composition: water content - by drying the samples
until constant weight at-195°C; protein content - by Kje]dahT

; method; and fat cqntent - by Soxhlet extraction method.

Results and - Discussion

The results of investigating the effect of sunflower meal
on cooking loss with ground-meat products (¢evap&i¢i and pljes-
kavice) are presented on Table 1.
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Table 1 - Average cooking loss, as % »
Cevapéedic¢i P1ljeskavice
K 1 1 111 K I CIIT

A 33.5 33.19 32.73 31.11 30.50 30,62 29.93 30.30
B 35.19 35.23 34.75 33.46 32.39 32.97 31.03 31.42

K - control saﬁples; I - samples with 2% meal content; -
II - samples with 4% meal content; III - samples with 6% meal content;
A - previously non-frozen samples; B - previously frozen sampies

.1t can be immediately seen that the cooking loss decreases
"with the growth of percentage share of sunflower meal in pljes-
kavice and cevapfi¢i in most cases. Namely, if the previously
non—frozen'Cevapéiéi are involved, the difference in cooking
Toss between control samples and experimenta] ones conta{ning
2% of sunflower meal amounts to 0.4%, while the difference in
cooking Ios§,between control samples and exprimental ones con-
taining 4 and 6% amounts to 1.14% and 2.48% respectively.

ih'php case of previously frozen cevapliéi, the cooking
loss difference between control and experimental samples con-
taining sunf]owér meal is smaller. Morebver, there is practi-
cally no cooking loss difference between control samples~ahd
experiméhta] Samp]eS‘éontaining 2% of{sunf]ower meal.

The pljeskavice confaining 4% and 6% of sunflower meal
have somewhat lower cooking loss than the control samples.
However, the cooking loss difference is considerably smaller
than that established forfCéVapEié1. Irrespective of whether
~ previously frozen or not, the experimental samples containing
2% of sunflower meal show a greater weight loss than the con-
trol ones. = '
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1t would be necessary to stress that cooking loss with
“previously frozen samples of cevaplic¢i and pljeskavice (expe-
rimental and control) is somewhat higher in relation to those
that were not previously frozen.

Tabie 2 - Appraisal of organoleptic properties of cevapCici

- Property A B
' K I 11 11 X I 11 111
Colour 4.31 4.25 4.17 4.08 4.08 4.08 3.88 3.75
Taste ~  4.25 4.50 4.31 3.75 3.95 4.33 4.00 3.58
Odour 4.19 4.37 4.31 4.00 3.92 4.25 4.00 3.83

Consistency 3.94 4.25 4.00 3.80 3.75 4.17 3.91 3.58
Juiciness - 4.00 4.42 4.33 4.17 3.80 4.25 4.31 4.00

ﬁgg{egate‘ 20.69 21.79 21.12 19.80 19.50 21.00 20.00 18.74

K - control samples:, I - samples conﬁaining 2% of meal;
II - samples containing 4% of meal; III - samples containing 6% of meal;
A - previously non-frozen sampies; B - previously frozen samples.

The results obtained in appraising the organoleptic proper-
ties (Tables 2 and 3) show that higher aggregate marks were given
to the samples containing 2 and 4% of sunflower meal than to the
control ones. The experimental samples have better taste, odour,
consistency and juiciness:.However, in all cases, the samples
containing 6% of sunflower meal were given lower marks for orga-
noleptic properties than the control ones. Only juiciness of
these samples was given somewhat better marks.

The experimental -samples of cevaplic¢i and pljeskavice con-
taining 2, 4 and 6% of sunflower meal have a somewhat poorer
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colour than the control ones, while it is quite the opposite
in the case of juiciness.

Table 3 - Appraisal of organoleptic properties of pljeskavice

A : B

Property 1 11 qII kK. 1 11 I
Colour . 4.31 4.25 4.13 4.00  4.06 4.00 3.91 3.83
Taste - .08 4.31 4.19 3.70  3.91 4.19 4.00 3.51
0dour 4.31 4.44 4.25 4.19  4.00 4.19 4.06 3.91

Consistency 4.06 4.5 4.19 3.88 3,67 4.08 4.08 3.58
Juiciness  3.94 4.35 4.48 4.06 3.75  4.25 4.17 4.00

\Qgi[egate 20.70 21.91 21.24 19.83  19.41 20.71 20.22 18.82

K - control samples; I - samples containing 2% of sunflower meal;
1L - samples containing 4% of meal; 111 - samples containing 6% of meal
A - previously non-frozen samples; B - previously frozen samples.

The organoleptic properties of thevpreviously frozen samp-

" les of ¢evapti¢i and pljeskavice were given somewhat Tower marks
than those given to the previously non-frozen ones. However,
there was no substantial change in the aquality-difference between
the‘contro] and experimental samples, R k




Tabie 4 - Basic chemical composition of Cevapli€i and pljeskavice

Water content, % Protein content, % Fat content,'%
A B A B A B
Ef—- 53.40 53.80 21.72 21.65 22.90 22.43
1 53.85 - 54.00 22.00 22.51 22.72  21.54
11 .54.50 55.21 ' 22.38 21.71 22.64 22.38
11 54.17 54.23 21.75 - 21.81 22.40 21.65

K - control samples; I - samples containing 2% of meal;
II - samples containing 4% of meal; III - samples containing 6% of meal
A - éevap€ic¢i; B - pljeskavice

The chemical-composition tests (Table 4) show that ground-
-meat products (cevapCi¢i and pljeskavice) containing 2, 4 and
6% of sunflower meal have a somewhat lTower water and fat con-
tent and a somewhat higher protein content in relation to the
control samples.

Evidently, our results are indicative of real usefulness
of using sunflower meal in making ground-meet producté, in the
concentration of 2 and 4%. Namely, at these concentrations, the
sunflower meal can even reduce the cooking loss and improve the
organoleptic properties of the product. Only the colour was gi-
ven somewhat Tower marks. However, the addition of 6% of sun-
flower meal mostly resulfs in somewhat poorer organcleptic pro-
perties of finished produc%s. The established difference in
properties betwéen the products with and without added sunflo-
wer meal is encouraging and calling for further investigation.
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